


Comment/Response Document for Air Management Regulation XIV – 
Control of Emissions From Dry Cleaning Facilities 

 
 On September 4, 2007, the Air Pollution Control Board, APCB, directed the City of 
Philadelphia, Department of Public Health, Air Management Services (AMS) to draft a 
regulation to govern the use of Perchloroethylene (Perc) by dry cleaning facilities. On June 24, 
2010, the APCB voted and passed the proposed Air Management Regulation XIV – Control of 
Perchloroethylene from Dry Cleaning Facilities (AMR XIV). AMR XIV aims to minimize Perc 
exposure for individuals who live or work next to dry cleaning establishments, reduce the 
amount of Perc entering the environment, and prohibit the use of potentially more toxic / 
hazardous dry cleaning solvents in place of Perc.  
 
 On July 6, 2010, notice that AMR XIV was approved by the APCB and filed with the 
Department of Records was published in the Philadelphia Inquirer, the Philadelphia Daily 
News, the Legal Intelligencer, and on the AMS website. In response to written comments and 
requests, the APCB held a public hearing on AMR XIV on August 12, 2010. In addition to 
comments made at the hearing, the APCB accepted written comments on AMR XIV until 
August 20, 2010. The APCB also met separately with, and took further comment from, n-Propyl 
Bromide (n-PB) dry cleaning solvent producers Enviro Tech International Inc. and Poly Systems 
USA, on October 7, 2010. A brief excerpt from all of these comments, and the APCB’s 
responses, follow below. After consideration of all of the comments, AMS has modified AMR 
XIV in some respects, as discussed in this report. A copy of the Regulation as modified is 
attached in the Appendix.   
 
 
COMMENT #1: 
 
AMR XIV – Section II. Prohibitions (a)(3) - Use of any Perc Dry Cleaning Equipment as a 
Transfer Machine, Section III. Work Practice Standards (b)(1)(i), and Section IV. Leak 
Detection & Repair (a)(2)(iii) 
 
Nora Nealis from the National Cleaners Association - Letter dated July 21, 2010 and received 
July 27, 2010 by AMS 
Jon Meijer from the Drycleaning & Laundry Institute - Hearing Testimony and E-mail received 
on August 19, 2010  
 
“Given that the City will be prohibiting the use of transfer equipment, industry repeats its 
opposition to the use of the 20°F temperature differential set forth in the Federal NESHAP that 
refers to a refrigerated vapor condenser controlling emissions from cold washer in a transfer 
(first generation) system. …The requirement re: the proper operation of the refrigerated 
condenser should be limited to the exit air temperature check of 45°F or less. …Similarly, 
requiring the cleaner to check for a temperature differential when the standard does not apply to 
the generation of equipment in service will undoubtedly prove confusing. …The requirement to 
inspect weekly for the 45° exit air temperature should suffice. The 20°F temperature differential 
does not apply to 3rd or 4th generation equipment and MUST not be cited as a performance 
standard in the rule. …Most third or fourth generation dry-to-dry machines are not equipped 
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with temperature gauges before and after the condensing coil, which makes it impossible for 
cleaners to take differential readings. If it is the intention of AMS to distinguish fourth and fifth 
generation machines from earlier generations that might use ad on refrigeration technology, then 
AMS should make this section more clear.” (See Appendix) 

APCB RESPONSE TO COMMENT #1: 
 
The provisions of AMR XIV have been modified to be consistent with the requirements imposed 
by 40 CFR § 63.322(e)(2) and 63.323(a)(1). As modified, AMR XIV requires dry cleaners who 
operate Perc Dry-to-Dry Machines equipped with refrigerated condensers as a control device to: 
1) monitor and ensure the temperature of the air-Perc stream on the outlet side of the refrigerated 
condenser is less than or equal to 45° F, and 2) monitor and ensure the refrigeration system 
pressure during the drying phase remains within the range specified by the manufacturer. Dry 
cleaners will only have to comply with the refrigeration system pressure requirement if the Perc 
Dry-to-Dry Machine in question is equipped with pressure gauges. See Sections III.(b)(1)(i), 
IV.(a)(2)(iii). 
 
 
COMMENT #2: 
 
AMR XIV – Section II. Prohibitions (a)(7) and Section III. Work Practice Standards (b)(3) 

Nora Nealis from the National Cleaners Association - Letter dated July 21, 2010 and received 
July 27, 2010 by AMS 
  
“…no work place standard has been established for vaporizing treated water or treating 
vaporized water that meets the 20 ppb standard set forth for sewered water. Industry would like 
to suggest that vaporization of such water be added as an option in III.(b)(3)ii. Due to the 
development of new technologies currently underway in the industry, vaporize, treat and emit 
may prove to be most environmentally friendly option.” (See Appendix) 

APCB RESPONSE TO COMMENT #2: 
 
In consideration of the above comment, AMR XIV requirements for handling Perc contaminated 
wastewater have been revised. Pursuant to Section II.(a)(7) as modified, vaporization of Perc 
contaminated wastewater will be permitted if control devices, as approved by AMS, are used to 
prevent the release of Perc into the air. Wastewater that is treated through the use of water 
separators, double carbon filtration, or other alternative technology approved by AMS (such as 
vaporization with an appropriate control device) may be discharged into the public sewer in 
accordance with Philadelphia Water Department Regulations. Id. See Section III.(b)(3)(ii).   
 
  
COMMENT #3: 
 
AMR XIV Section III. Work Practice Standards (a)(2)(i) 
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Jon Meijer from the Drycleaning & Laundry Institute - Hearing Testimony and E-mail received 
on August 19, 2010 
Carol Memberg from PA & DE Cleaners Association - Hearing Testimony and letter submitted 
at the hearing 
  
“The minimum 25 ft. buffer may not be feasible in all plants. …It has been told to us that many 
of the plants physically because of their locations are going to be well in the twenty-five foot 
buffer. …Some areas may only allow for a foot or two less. …There should be some allowance 
for difficult urban settings …you have already established performance criteria that all cleaners 
have to achieve. We believe that should be sufficient to meet the needs of AMS. …it probably 
should not make a difference simply because we are talking about performance based. If the dry 
cleaner is performing, the buffer itself probably does not have any meaning as long as the dry 
cleaner is in actual compliance with the numbers that are described in the regulation.” (See 
Appendix) 
 
APCB RESPONSE TO COMMENT #3: 
 
In consideration of the above comments, the 25 foot buffer requirement has been revised.  
Section III.(a)(2)(i) now requires the airborne concentration of Perc at any air intake, window, 
doorway, or similar penetration of neighboring residential, commercial, or sensitive facilities be 
less than or equal to 40 ppb. This requirement can be met by the proper placement of Process 
Ventilation Emission Points and through the installation of emission controls as approved by 
AMS on a case-by-case basis. 
 
 
COMMENT #4 
 
AMR XIV Section III. Work Practice Standards (b)(1)(v) 
 
Nuk Youl Kim from Happy Cleaners - Hearing Testimony 
 
“…replace the door gasket every two years. Because of the gasket, there is almost an eight or ten 
gaskets every machinery. …Why do we have to replace that gasket? …We have to check with 
the manufacturer.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #4: 
 
Upon further review, the two year door gaskets replacement requirement has been revised. 
Pursuant to Section III.(b)(1)(vi), Perc Dry Cleaners will now be required to replace door gaskets 
in accordance with manufacturer’s specifications. Records of such replacement must be kept. See 
Section VI.(a)(7).   
 
 
COMMENT #5 
 
AMR XIV Section IV. Leak Detection and Repairs (b) - Repair of detected leaks 
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Nora Nealis from National Cleaners Association - Letter dated July 21, 2010 and received July 
27, 2010 by AMS 
 
“Industry suggests that the stated exception to 'short term maintenance' should be expanded to 
include the loading and unloading of the clothing/textiles into the machine.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #5: 
 
The APCB has reviewed your comment, and upon further consideration, has modified AMR 
XIV to address fugitive Perc emissions at the time clothing/textiles are loaded and unloaded from 
any Dry Cleaning System. Fugitive Perc emissions emanating from a Dry Cleaning System, 
during loading and unloading of textiles following the completion of the Drying Cycle, are not 
considered a violation of AMR XIV, Section IV(b) Leak Detection and Repair provisions. 
 
 
COMMENT #6: 
 
AMR XIV Section V. Monitoring (a)(1)  
 
Nora Nealis from National Cleaners Association - Letter dated July 21, 2010 and received July 
27, 2010 by AMS  

 
“The cleaner's ability to monitor rests on his ability to gain access to the space in question. This 
is likely to be an area he has neither control nor custody over. Some provision must be made or 
some remedy offered if a cleaner is prohibited from conducting the required monitoring through 
no fault of his own.” (See Appendix) 

 
APCB RESPONSE TO COMMENT #6: 
  
Pursuant to Sections II.(b)(2) and V, only the owners or operators of Co-Commercial Dry 
Cleaning Facilities who wish to continue using Perc beyond the December 31, 2013 phase out 
date must take quarterly air samples from the adjoining Co-Commercial site where the airborne 
concentration of Perc is highest. Such owners and / or operators will be expected to take all 
reasonable steps to contact the owner / occupants of adjacent Co-commercial sites to obtain 
permission to conduct the necessary sampling. AMS will work with the owner / occupants of 
adjacent Co-Commercial sites to explain the rationale behind the sampling. In the event that such 
permission is not forth coming, affected Dry Cleaners must contact AMS for assistance. AMS 
has certain limited legal and administrative authority to conduct sampling on Co-Commercial 
sites. However, the full costs of the sampling and subsequent laboratory analysis, if performed 
by AMS, will be assessed to the owner / operator of the Co-Commercial Dry Cleaning Facility in 
question. 
 
The following letter, or a similar draft, will be provided to the affected Co-Commercial sites: 
 

Dear Business Owner: 
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Air Management Regulation XIV – Control of Emissions from Dry Cleaning Facilities 
(AMR XIV) was adopted by the Air Pollution Control Board on June 24, 2010, and went 
into effect on XX/XX/2010. The City of Philadelphia, Department of Public Health, Air 
Management Services (AMS) is the local air pollution control agency charged with 
enforcing AMR XIV. 
 
AMR XIV imposes restrictions on the use of dry cleaning solvents containing 
Perchloroethylene (Perc) and n-Propyl Bromide (n-PB). Scientific studies show exposure 
to Perc and n-PB is linked to increased incidents of neurological damage, cancer, and 
other serious health problems. To minimize the public’s exposure to Perc and n-PB, 
AMR XIV mandates that the owners or operators of Dry Cleaning Establishments that 
use dry cleaning solvents containing either chemical must test the air in adjacent 
industrial / commercial sites every three months. The air testing requires that a suitable 
sampling device  (e.g. a charcoal tube & pump, canister, or passive sampler) be placed 
inside your place of business for 24 hours. The air testing will not interfere with your 
business and shall be completed at no cost to you or your business. 
 
Accordingly, AMS seeks your cooperation and permission to permit the neighboring Dry 
Cleaning Establishment to conduct quarterly air sampling at your business. AMS wants 
to ensure that there are no negative health impacts from Dry Cleaning Establishments in 
the City. This testing will ensure that the Perc and n-PB levels in your business remain 
below dangerous levels. Additional information regarding AMR XIV can be found on the 
AMS website at: http://www.phila.gov/health/AirManagement/index.html. 
 
Thank you, 
 
Thomas Huynh 
AMS - Director 
321 University Avenue, 2nd Floor  
Philadelphia, PA 19104 
 

 
COMMENT #7: 
 
AMR XIV Section V. Monitoring (a)(1) 
 
Nora Nealis from National Cleaners Association - Letter dated July 21, 2010 and received July 
27, 2010 by AMS 
 
 “…industry would like to suggest that the Board consider modifying their 24 hour standard to 
the two hour passive monitoring badge protocol employed by both the NYS and NYC 
Departments of Health. …need for a protocol on the testing of adjacent spaces to ensure that (1) 
no products are being stored or used that contain perc on those premises. …perc can be found in 
any number of consumer products and it is important that the cleaner be protected against the 
possibility that these products are in use by neighbors and are therefore tainting the test results; 
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(2) that the monitoring equipment is not tampered with during the testing period (this is another 
reason for the two hour sampling…)” (See Appendix) 

 
APCB RESPONSE TO COMMENT #7: 

 
The APCB, after reviewing the raised concerns, has decided not to change the air sampling 
protocol provided in Section V. The 24-hour sampling protocol is a compromise that balances 
both economic and practical concerns. Sampling over a 24-hour period minimizes the 
uncertainty in the results attributed to variations in environmental and operating conditions. To 
achieve the same degree of confidence with a shorter sampling period, the APCB would have to 
require Dry Cleaners to conduct multiple tests. As the cost of analyzing an air sample is fixed,  
requiring the owners and operators of Perc Dry Cleaning Facilities to conduct and pay for 
multiple samples would be overly burdensome. The APCB is aware that Perc contamination in 
Co-located commercial sites may not be 100% attributable to the operation of neighboring Perc 
Dry Cleaning Facilities. In implementing AMR XIV, AMS will investigate, and eliminate, other 
sources of Perc contamination before pursuing enforcement action against Co-located Perc Dry 
Cleaning Facilities.  
 
 
COMMENT #8: 
 
General Comment on AMR XIV 
 
Nora Nealis from National Cleaners Association - Letter dated July 21, 2010 and received July 
27, 2010 by AMS 
 
“In all appropriate places, industry would suggest the language ‘or equivalent control 
technology’ be used to allow for the possibility of technology advances that are not currently 
available and therefore not addressed in the current proposal.” (See Appendix)  

 
APCB RESPONSE TO COMMENT #8: 

 
In response to the above comment, AMR XIV Sections II.(a)(7) (vaporization of Perc from 
wastewater with control devices), III.(b)(3)(ii) (discharge of  wastewater to public sewer), and 
III.(a)(2)(i) (placement and emissions control of Process Ventilation Emission points) have been 
modified to allow for the use of alternative control technology. All alternatives must be approved 
by AMS on a case-by-case basis before they can be implemented. 
 
  
COMMENT #9: 
 
AMR XIV Section VI. Recordkeeping (a)(3) and (4) 
 
Dale Kaplan from PA Dry Cleaners - Hearing Testimony 
Carol Memberg from PA & DE Cleaners Association - Hearing Testimony and letter submitted 
at the hearing 
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Jon Meijer from the Drycleaning & Laundry Institute  - Hearing Testimony and e-mail received 
on August 19, 2010 
 
“Since regeneration is computerized and automatic, how does the dry cleaner count the loads 
processed? …regarding the number of loads processed between generations, I do not know what 
it means. What kind of exhaust fan has to be replaced? There are fans in the machines that help 
with the drying. Those machines I have been told by an equipment company may sometimes 
have to be replaced once but most of them last the life of the unit. …If it's an external exhaust 
fan through the wall through the building, yes, obviously that can be done, but we don't  have an 
exhaust fan on our fourth generation dry cleaning machines. With PERC, it does not exhaust to 
the atmosphere at all. It's a total closed loop system. So, there is no such thing as an exhaust fan 
on that. Cleaning and replacement of lint filters, it's just not there anymore. …You don't change 
lint filters. …Carbon Absorber pre-filters, I've called a few manufacturers and none of them 
understand that terminology. …we don't have pre-filters on our carbon absorbers;  …the amount 
of activated carbon in the carbon absorbers dry weight in pounds. There is no way to do that. 
…Cleaners cannot empty their cartridge, weigh the contents and then refill it. There are also no 
standards on how much carbon should be in it. So, what is the goal of the measurement? It would 
make much more sense to require the replacement of the cartridges after eighteen months or two 
years. Quite frankly, we have no idea. …what AMS’s intension is with this section. Simply put, 
this section makes no sense and should be removed.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #9: 
 
Upon further review, AMR XIV has been revised to eliminate regular reporting of the dry weight 
of activated Carbon in Carbon Adsorbers and recording of the number of loads processed 
between regenerations. Instead, Perc Dry Cleaners will be required to repair or replace Carbon 
Adsorbers, lint filters, and exhaust fans according to manufacturer's specifications. See Section 
III.(b)(1)(iii). Manuals for the Dry Cleaning System installed detailing repair / replacement 
schedules for the Carbon Adsorbers, lint filters, and exhaust fans must be kept onsite. See 
Section VI.(d). Records of repairs to and replacement of the Carbon Adsorbers, lint filters, and 
exhaust fans must be kept. See Section VI.(a)(3). 
 
  
COMMENT #10: 
 
General Recordkeeping 
 
Dale Kaplan from PA Dry Cleaners - Hearing Testimony 
Carol Memberg from PA & DE Cleaners Association - Hearing Testimony and letter submitted 
at the hearing 
Jon Meijer from the Drycleaning & Laundry Institute  - Hearing Testimony and e-mail received 
on August 19, 2010 
 
“Drycleaners are already obligated to keep the vast majority of the records AMS is requiring in 
the new regulations. Unfortunately, the actual regulation does not always mirror what is 
contained in other well establish rules for perc drycleaners. This creates regulatory duplication, 
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an additional paperwork burden, and just general havoc for the drycleaner. Already, the current 
perc drycleaning regulation brought forth by AMS also includes elements from other regulations, 
including RCRA with regard to hazardous waste, including manifesting, storage, spill 
containment, and other record keeping requirements, Additionally, drycleaners are already 
required to report spills and releases to the environment based on current “reportable quantity” 
rules, and follow strict NESHAP requirements. Simply put, there is absolutely no need to add, 
change or modify recordkeeping requirements over and above what is already in existence. It is a 
tremendous burden to ask a small business owner, who does not have a staff or attorneys to 
duplicate all that paperwork. …The air quality reports must be maintained on their Pennsylvania 
Department of Environmental Protection calendar, on which they must record their perc usage 
and maintenance for each machine. This calendar should be sufficient and meets your 
requirements. Any duplication is a waste of time and effort. We suggest that it be mandatory for 
the calendar be used and be available for inspection. …It would be a good idea to require 
cleaners to subscribe to or affiliate with an association that would provide them with the 
information and assistance they need for compliance.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #10: 
 
The majority of AMR XIV recordkeeping requirements are identical to existing Federal and 
Pennsylvania requirements for Perc Dry Cleaners. Accordingly, Perc Dry Cleaners can comply 
with a majority of AMR XIV recordkeeping requirements by filling out the annual "Dry Cleaner 
Compliance Calendar" produced by the Pennsylvania Department of Environmental Protection 
(http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-7981). Aside from the items already 
tracked by the Compliance Calendar, AMR XIV requires recording of the following:    
 

1) Date, the amount, and nature of any spill originating from  the Dry Cleaning System, the 
notification procedures followed, and the corrective actions taken. 

2) Quarterly air samples from an adjoining Co-commercial business/site for Co-commercial 
Perc Dry Cleaning Facilities. 

3) The time of inspection of the components of the Dry Cleaning System inspected weekly 
and the quarterly air samples from an adjoining Co-commercial business/site for Co-
commercial Perc Dry Cleaning Facilities. 

 
Compliance assistance is available through the Small Business Development Center of 
Pennsylvania, which is associated with the Wharton School at the University of Pennsylvania 
(877.ASK.EMAP). AMS will set up Compliance Assistance Workshops to educate Dry Cleaners 
as to their recordkeeping responsibilities once AMR XIV enters into effect. 
 
 
COMMENT #11: 
 
AMR XIV Section VII. Reporting (a)(4) 
 
Dale Kaplan from PA Dry Cleaners - Hearing Testimony 



“…when you're inspecting dry cleaners, you want to use the term still residue waste, not still oil 
waste because they are going to understand what you are asking for if you are saying still residue     
rather than a still oil.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #11: 
 
In consideration of the above comment, the term “still residue waste” has been substituted for 
“still oil.” See Section VII.(a)(4). 
 
 
COMMENT #12: 
 
Perc Health Effects Compared to Other Pollution 
 
Seung Jo Lee from Lee’s Cleaners - Letter dated July 25, 2010 
Soo Lee from KYL Dry Cleaners - E-mail received by AMS on July 28, 2010 
Nuk Youl Kim from Happy Cleaners - Hearing Testimony 
Jason Kim from Korean Dry Cleaners Association - Hearing Testimony 
Mia Nam from Lee’s Cleaners - Hearing Testimony 
Soo Lee from KYL Dry Cleaners - Hearing Testimony 
Rich Morford from Enviro Tech - Hearing Testimony 
 
“The price for Perc has been sky rocketing. It is almost precious as gold so we are using it very 
carefully. It is true that Perc is harmful to human body if you are exposed for a long period of 
time. In my opinion, it is almost safe since Perc is fully dried inside the machine. Sometimes, 
you can smell polluting gas from big trucks. In comparison to truck polluting, Perc merely 
affects not even 0.001% of air pollution. …as long as the PERC is being  properly disposed of, 
the affect is already minimal. It's not like they are just dumping it out in the river or just, you 
know, throwing it out in buckets, and we have to think of  other causes that cause pollution like 
the millions of people who smoke. …the  millions of cars that are being driven. The buses and 
trains and factories. People who use hair spray. Pesticides being used in our agriculture. The 
million household cleaning products that are being used. …If you look at the whole scope of the 
whole City, a hundred dry cleaners, maybe less than sixty stores that has PERC that might be 
pertained by this particular regulation that may need to change to a different solvent or different 
equipment. Even if there was pollution, how much does that really affect? Why a small group of 
dry cleaners? I just don't understand why the City is  paying so much focus, time and effort on 
the dry cleaning industry.…I have gotten my dry cleaning done from my parents, and I'm not 
sick. No one in my family is sick. My parents have been doing this over thirty years, and they are 
both healthy. I would like to see a study if it is so-called harmful to the human body. …they need 
to have a study of dry cleaning business owners who are sick because I can probably tell you that 
in the City of Philadelphia, everyone is well and healthy. …to the point that PERC is a cancer 
causing chemical, the proof is in this room. We are all independently owned family business dry 
cleaners. Not one of us have been diagnosed with so-called affects that you put forth in your 
findings. We mostly spend six days a week, ten to twelve hours a day doing this business. All 
you have to show for your study is  inconclusive findings. …Defining some PERC testing on 
animals after human studies have been inconclusive; and in addition, for every study proven 
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PERC is a toxic substance, there is another study that refutes it. The jury is still out on the health 
risks. I would also like to point out that a study by the American Council of Sciences and Health. 
It proves that seven hundred and seventy-one people that died from active smoking versus five 
point eight million Americans would  yield one death from PERC. Additionally, there is no 
consensus in  the scientific and regulatory community voting the likelihood of PERC as a 
carcinogen in humans. …Based on the Environmental Protection Agency’s Chemical Fact Sheet 
on Perc “Perchloroethylene by itself is not likely to cause environmental harm at levels normally 
found in the environment.” (749-F-94-020, August 1994) In addition, based on the United States 
of (sic) National Library of Medicine, TOXMAP, National Priorities List (NPL) release of the 
Perc chemical is minimal in Philadelphia. Additionally, the Hazardous Substances Data Bank 
(HSDB) (enc.) Human Health Effects study indicates that “Although tetrachloroethylene is 
known to induce peroxisome proliferation in mouse liver, a poor quantitative correlation was 
seen between peroxisome proliferation and tumor formation in the liver after administration of 
tetrachloroethylene by inhalation.” ((1995))” (See Appendix) 
 
APCB RESPONSE TO COMMENT #12: 
 
The APCB commissioned a review of the current scientific research available on Perc and has 
concluded that Perc exposure has significant, negative health effects. The reviewed studies  
collectively appear to link Perc exposure to significantly increased risk of certain cancers and a 
variety of neurological, liver, and kidney problems. These studies and their findings are 
discussed, in depth in, the "Evaluation of Perchloroethylene Risks and Philadelphia Dry-
Cleaning Proposal Report," dated January 13, 2010 (http://www.phila.gov/health 
/pdfs/Finkel_Perc_Report.pdf). 
 
Despite these studies and sources cited by the commentators above, the APCB continues to 
believe that Perc Dry Cleaning must be regulated to protect human health. In particular, the 
APCB would note that the American Council on Science and Health’s study relied upon by the 
commentators fails to consider chronic health effects that are linked to exposure to high levels of 
Perc over long periods of time. Such conditions, as confirmed through testing conducted by 
various government agencies including the City of Philadelphia, Department of Public Health, 
Air Management Services, are currently present in Residential, Commercial, and Sensitive sites 
that are situated next to existing Perc Dry Cleaning Facilities. 
 
 
COMMENT #13: 
 
Economy and Financial Assistance 
 
Seung Jo Lee from Lee’s Cleaners - Letter dated July 25, 2010 
Kwikleen Cleaners - Letter received July 27, 2010 by Department of Records 
Westbury Cleaners - Letter received July 27, 2010 by Department of Records 
Royal Cleaners - Letter received August 2, 2010 by Department of Records 
Cornell Brown from Germantown and Lehigh Business and Merchants Association - Hearing 
Testimony and letter submitted at the hearing 
Nuk Youl Kim from Happy Cleaners - Hearing Testimony 
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Mia Nam from Lee’s Cleaners - Hearing Testimony 
Soo Lee from KYL Dry Cleaners - Hearing Testimony (Spoke for Il Hyon Nam of New 
Hollywood Cleaners as well) 
Joseph Iannarelli from Enviro Tech - Hearing Testimony 
Rich Morford from Enviro Tech - Hearing Testimony 
Jason Kim from Korean Dry Cleaners Association - Hearing Testimony 
 
Consider the “…deteriorating economy: …business has been very slow due to economic 
conditions. …we can’t even afford to buy new machines because of struggling through the bad 
economy. …changing new equipments in such a short period of time will be difficult. …the need 
for financial assistance for the new machines. The City of Philadelphia can create a special 
budget for providing 10 year interest free loan to the owners of small drycleaners; …grant a 
small business loan at a very low interest rate, and/or extend the time period for us to pass these 
regulations; …the City of Philadelphia consider many ways to help small businesses for the 
better future. …replace the door gasket every two years. This costs more than a thousand dollars. 
I don't know how much they are going to charge for this labor. Maybe two thousand dollars. In 
this kind of economy, we can't handle that kind of metal. …many cleaners, they start the wet 
cleaning. Certain items we cannot wet clean. We have to pay back so much money. We charge 
maybe ten dollars for a suit. If we mess up the one suit, maybe it costs sometimes two hundred, 
sometimes three hundred dollars. This is scary. We have to make money. We don't want to lose 
the money. If we mess the garment, people they are not going to come. …Like the State of New 
Jersey right now, we all heard that they are passing it; and when they pass it, the dry cleaners that 
are being affected, there is four million dollars in a system money set up. The City, you flat out 
already told us that there is no money for it. So, without considering these business people and 
how to cope with this situation if the regulation changes, without any assistance, I don't 
understand how you can just set a rule and throw it at them and say you have to live by this. …if 
the City of Philadelphia should pass this law, then, the City of Philadelphia should be the ones 
paying for the new machines and not putting this burden on the small business owners or it 
should have been able to be written as a hundred percent tax deductible or there should be a fund 
for these dry cleaners. There is so many programs to help the people of Philadelphia. For 
example, Welfare. Unemployment benefits. Health insurance. Medicaid. Child care programs. 
Disability benefits, and this should be a  program as well. We have been paying taxes to the City 
of Philadelphia. The taxes paid are used for the good of its people, and these dry  cleaner owners 
are people, too. It's now time for the City of Philadelphia to help us as well. …we are demanding 
subsidies from the City and state in order to carry out the requirements. The cost of replacing the 
machine alone including the cleaning system will run each business about one hundred thousand 
dollars. There is a cost of disposing of the prior machines, disposal of the PERC and the 
purchase of the replacement chemicals. In light of these economic times, I think it's prudent that 
the City if they are going to impose this restriction, they should also help pay for the costs. 
…Will there be a grant or low interest loan available for purchasing the new cleaning 
technology? The State of PA and Philadelphia have complained about a (sic) funded mandates 
imposed by federal governments. Yet the City is turning around imposing the same to a small 
business. Does the City recognize how hard it is for us? We do not have luxuries the City 
employees take for granted such as paid holidays, vacation days, sick days and pension 
programs. The average cost of an alternative cleaning machine is about forty to sixty thousand 
dollars. …Most of the small cleaners do between a hundred and fifty and two hundred thousand 
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dollars per year. At a ten percent profit, that comes out that they make twenty thousand dollars a 
year. That's after working sixty hours a week. The cost of the hydrocarbon machine is basically 
fifty thousand dollars. The cost of CO2 is over a hundred thousand dollars. Fifty thousand dollars 
over a five year  payment plan is about nine hundred dollars a months. That's interest free. If the 
City does not want to come up with any money to help these people out, those are not viable 
alternatives to most cleaners. You have to be an extremely large cleaner to be able to afford that. 
…no bank or lending institution in this economy in this day is going to give a one hundred 
thousand dollar loan to a business that does two hundred thousand dollars gross in a year. …We 
want to walk the fine line to make sure the environment is safe, sound and businesses can still 
operate without going out-of-business. …any regulations or exemptions, we would like to work 
with you so it would not be a hardship for any business. We want the businesses to stay open in 
Pennsylvania and Philadelphia. (See Appendix) 
  
APCB RESPONSE TO COMMENT #13: 
 
In drafting AMR XIV, the APCB took economic considerations and other upcoming regulatory 
requirements into account. The existing federal regulation has, since July 26, 2006, prohibited 
the installation of new Perc Dry Cleaning Equipment in Dry Cleaning Facilities that are located 
in residential buildings. As written, AMR XIV only prohibits the use of Perc in newly 
constructed Co-located Dry Cleaning Facilities, and existing Co-residential / Co-sensitive Dry 
Cleaning Facilities after December 31, 2013. Existing Stand-alone Dry Cleaning Facilities, and 
Co-commercial Dry Cleaning Facilities with permission pursuant to Section II.(b)(2), may 
continue using Perc beyond the phase out date.      
 
The State of Pennsylvania offers financial assistance to Small Businesses under two separate 
programs, the Small Business Advantage Grant Program and the Pollution Prevention Assistance 
Account Loan Program. The owners or operators of Dry Cleaning Facilities may be eligible for 
funding to cover equipment upgrades to comply with AMR XIV under these programs. Letters 
regarding Financial Assistance for Dry Cleaners were sent to all dry cleaners and associations in 
Philadelphia on October 14, 2010. For more information on these programs please refer to these 
websites: 
 
Small Business Advantage Grant Program: 
http://www.portal.state.pa.us/portal/server.pt/community/financial_assistance/10495/advantage_
grant/553249 
 
Small Business Pollution Prevention Assistance Account (PPAA) Loan Program: 
http://www.portal.state.pa.us/portal/server.pt/community/financial_assistance/10495/ppaa_loan/5
53247 
 
Core Industries/Machinery and Equipment Load Fund: 
http://www.armstrongidc.org/docs/MELF_3-10.pdf 
 
 
 
 



COMMENT #14 
 
Advanced Machines 
 
Kwikleen Cleaners - Letter received July 27, 2010 by Department of Records 
Westbury Cleaners - Letter received July 27, 2010 by Department of Records 
Soo Lee from KYL Dry Cleaners - Hearing Testimony (Spoke for Il Hyon Nam as well – New 
Hollywood Cleaners) 
Mia Nam from Lee’s Cleaners - Hearing Testimony 
Cornell Brown from Germantown and Lehigh Business and Merchants Association - Hearing 
Testimony and letter submitted at the hearing 
 
Consider “Allowing the usage of advanced perc machines (4th and 5th generation) …we have all 
converted to dry-to-dry machines. This eliminates the PERC emissions that the Department is so 
concerned about, and in addition, regulations that govern disposal of PERC waste matter is 
strictly adhered to. This is evident in the US National Library of Medicine Tax Map, National 
Priorities List where it proves that leaks in the PERC chemical is minimal in Philadelphia.  …my 
parents are still making payments on their machine that they recently replaced. So, if this 
proposal passes, they will be stuck with the payments that they have to pay for this machine that 
they cannot be using. It's imaging that you are buying a car that is like a forty or fifty thousand 
car and the City of Philadelphia is saying that because of pollution, you are not allowed to drive 
it, then, you know, it's unfair. Also, the machines that my parents have now is considered to be 
fairly new. It is the Real Star Dry Cleaning System, and the Real Star Dry Cleaning System 
meets and exceeds all current federal, state and local regulations for the use of PERC, and it is a 
fourth generation equipped with air clean carbon unit. The emission levels for Real Star Ultra-
Diamond Systems are tested to be consistently lower than those required by the federal 
regulation. All systems are totally closed with no atmospheric venting. Solvent and solvent 
vapors are recleaned and regenerated. It also has a filtration system consisting of the Real Star 
Echo Filter Plus. Therefore, it meets the required regulation. …my parents should not be affected 
by the proposal because of their machine, their current machine which is considered new and  
they are still making the payments on which is the fourth generation system equipped with the air 
clean carbon unit. …All are proven operated throughout America as well in Europe. Each of 
these features air clean units incorporated in the machine, double water separators and          
automatic still cleanout systems. We believe that Lee Cleaners poses the  standard state-of-the-
art equipment that is mentioned in this regulation and experiences and desires to the best 
practices in the area of dry cleaning utilizing environmentally friendly-conscious            
equipment.” (See Appendix)  
 
APCB RESPONSE TO COMMENT #14: 
 
AMR XIV, after December 31, 2013, permits the use of 4th and 5th generation Perc Dry Cleaning 
Equipment in existing Stand-alone and, with a permit from AMS, existing Co-Commercial Dry 
Cleaning Facilities. However, the use of Perc Dry Cleaning Machines in existing Co-residential 
and Co-sensitive Dry Cleaning Facilities after December 31, 2013 is likewise prohibited. While 
cleaner than prior models, Perc emissions from 4th and 5th generation Perc Dry Cleaning 
Equipment greatly exceed the 40 ppb limit that was determined by the APCB to be sufficiently 
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protective of human health. Accordingly, the unrestricted operation of 4th and 5th generation Perc 
Dry Cleaning Equipment would still pose a health risk to the occupants of neighboring 
residential and sensitive structures. 
  
 
COMMENT #15 
 
Commercial Location 
 
Mia Nam from Lee’s Cleaners - Hearing Testimony  
 
“I also understand that this proposal gives exceptions to commercial and single dwelling 
locations. Then, my parents should be at this exception. Why? Because they are located on a 
commercial street and in between them is an empty lot and a vacant building that was out of 
business for about twenty years with no intent to re-open. There is no buildings behind the 
cleaners as well. I know it is difficult for someone to go out to each location that is being        
affected, but because this is a serious part, the time to go out to these locations is needed. …they 
should be an exception because they are on a commercial street. This is not a street full of houses 
and they are on the corner. This is all just a commercial location.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #15: 
 
AMR XIV permits the use of 4th and 5th generation Perc Dry Cleaning Equipment in existing 
Stand-alone and, with a permit from AMS, existing Co-Commercial Dry Cleaning Facilities. The 
Dry Cleaning Facility described in the this comment may fall within the AMR XIV Stand-alone 
or Co-Commercial definitions, and accordingly may continue to operate 4th and 5th generation 
Perc Dry Cleaning Equipment. However, without further information, a definitive classification 
cannot be made. Anyone with such questions are encouraged to contact AMS if you have 
questions or concerns about how a particular Dry Cleaning Facility is classified pursuant to 
AMR XIV. 
 
  
COMMENT #16: 
 
Why is Philadelphia stricter than the Federal Government? 
 
Nuk Youl Kim from Happy Cleaners - Hearing Testimony 
Jason Kim from Korean Dry Cleaners Association - Hearing Testimony 
Mia Nam from Lee’s Cleaners - Hearing Testimony 
Isaac An from Broad Street Cleaners - Hearing Testimony 
 
“This is the United States. They have all the regulation over there. We got everybody ready to do 
this  regulation. Then, 2020 everybody we cannot use the PERC anymore. …the whole initiation 
of this new regulation that needed to be set in the City of Philadelphia, we just don't understand 
why because, you know, there is a federal guideline and also there is a state inspection and 
outside of the City of  Philadelphia, the rest of the area under  the Department of Environmental 
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Protection Agency, DEP, they get inspected yearly. …I'm not even sure if it's constitutionally 
right, why the Board has picked a small business. …If this regulation passes, a lot of the dry 
cleaners will probably operate a dry cleaning facility, but they will probably turn it into a drop 
store and take the business outside of the city limit. If you do that, the City will lose revenue, 
employment, …We believe that the timetable set forth by the City is very aggressive. …pushing 
to 2013 is very short of time. From I believe 1980 the Superfund, the waste, since then, they set 
the date for 2020. …If you give us some time, the industry will study more about hydrocarbons.  
They will make better equipment for us, and we  can make a better City.  …Basically my parents 
are literally being punished for having a business in Philadelphia. It's not fair just based on 
location, you know, that they are being affected. This is like discrimination. It's like 
discrimination of location. If there is two dry cleaners with the same situation, same machine, 
you know, both of course paying taxes, but one is being affected just because it is in Philadelphia 
and the other may be in the suburbs, it's not fair.”  (See Appendix) 
 
APCB RESPONSE TO COMMENT #16: 
 
The APCB is charged under the City Code with the responsibility to promulgate regulations to 
the emissions of air pollutants. See Philadelphia Code Section 3-302. In developing such 
regulations, the APCB must consider the effects that exposure to air pollutants, such as Perc, has 
on human health, commerce, recreation, and industrial activities. Id. The existence of federal 
regulations does not prevent the City from adopting more stringent standards to protect the 
public from Perc exposure. See e.g. 42 U.S.C. § 7516; 42 P.S. 4012(a).   
 
The APCB is aware that the EPA has prohibited the installation of Perc Dry Cleaning Machines 
in Residential Structures since 2006 and has, after 30 years, finally set a 13-year clock to phase 
out Perc in some settings by 2020. However, the APCB is under no obligation to wait for the 
federal government to act before taking measures to protect the health of City residents. Id. In 
promulgating AMR XIV, the City joins other jurisdictions around the country such as California, 
North Carolina, New York, Massachusetts, Illinois, and New Jersey that have enacted, or are 
contemplating, restrictions on the use of Perc in dry cleaning despite existing federal regulation 
and the associated 2020 ban. The APCB has considered the economic ramifications in the 
drafting process and believes that AMR XIV balances the City’s interest in protecting public 
health without being overly burdensome on the owners and operators of Dry Cleaning Facilities.    
 
 
COMMENT #17: 
 
Alternatives 
 
Soo Lee from KYL Dry Cleaners - Hearing Testimony 
Isaac An from Broad Street Cleaners - Hearing Testimony 
Ray Roccon from Enviro Tech - Hearing Testimony 
Rich Morford from Enviro Tech - Hearing Testimony 
Dov Shellef from Poly Systems USA - Hearing Testimony 
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“…wet cleaning. Instead of complete replacement for PERC cleaning, there would be fabric 
duration thus compromising the structure composition of fabric. Sensitive fibers are subject to      
shrinkage. Bleeding of dyes. Large quantities of contaminated waste water which should be a 
high priority,  petroleum based dry cleaning, highly flammable presenting a fire hazard. Fire     
codes will limit where some shops using the solvent can be located encourages bacteria to thrive 
because of solvent additives. Higher insurance premiums due to the higher risk and liquid CO2 
which we all know what that is. Safety hazards. High pressure system. Asphyxiation. More 
expensive replacement of PERC machines. Effectiveness of use not proven as it is to the 
relatively new application, i.e. removal of proteins, grass, lipstick, any dirt you have on your 
clothes. None of these alternatives have proven to be an appropriate substitute for PERC. …how 
long did you guys study the alternative solvent? …I've been following hydrocarbons, CO2 wet 
cleaning, but hydrocarbon, they are very flammable. They can be very explosive. Last year in 
Chicago, I'm not going to say the brand name of the hydrocarbon machine, but the hydrocarbon 
machine exploded because during the drying cycle because their safety system did not work. 
…There is so many alternative solvents, we don't know which to choose. We do not  know 
which hydrocarbon we should choose. There are one hydrocarbon solvent, but there are four, 
five different kinds of  hydrocarbon machines. …studies conducted by the manufacturer shows 
that the Green Earth silicone solvent caused cancer in a rat. ...The hydrocarbons are VOC, 
volatile organic compound. That can also contribute to air pollution. They can destroy the ozone 
layer. I mean if we use hydrocarbon and if that's going to break the ozone layer, what is the 
purpose of going for green? …If we all use the wet cleaning, we are going to make a tremendous 
waste water. …On the PERC machine, we use one solvent and one equipment. Everything runs 
the same. Hydrocarbons so complicated to choose. …That is the energy consumption that you 
are going to be mandating on these cleaners. The alternative choices that they have being  
Petroleum, Green Earth, CO2 or wet cleaning, three out of those four alternatives have  much 
higher energy consumption costs. …Green Earth. It's a Siloxin. Basically D5. This chemical is 
on the road to being banned in Canada because it bio-accumulates in the environment. It also has 
its own cancer and reproductive issues. …Hydrocarbons as you can tell, we have already heard, 
they can blow-up. They are combustible. They are very flammable. They are petroleum based. 
We are from the Chicago area. So was our guy whose machine blew up. Two employees in the 
business were injured in the blast and resulting fire. One of them came out with his clothes on 
fire and had to be put out by the people at the restaurant next door. I'm wondering what your Fire 
Marshall and firemen are going to think about a hundred stores moving to highly flammable, 
highly combustible machinery. All of those machines, yes, can be operated safely. All of those 
machines, yes, can malfunction, and you no longer have just a vapor issue. An inhalation issue. 
You have explosion and fire issues. Happened in 2009 with new machinery and new solvents. 
C02 no better really. It operates at between four hundred to six hundred PSI. Have never been 
able to, maybe some of our industry people can tell us, have not been able to verify it, but there 
are rumors all through the industry, I'm sure everybody here has heard them, of that pressure 
blowing off the submarine door that is installed on those to keep the pressure in and blowing it 
through a brick wall. I don't believe any of the health and safety people in Philadelphia would 
like that in a co-residential or co-sensitive building. These are risks that they are going to be 
taking. We talked about wet cleaning. I doubt that your Water Department is going to be happy 
with a hundred new cleaners using water and then emitting into the waste treatment system non-
bio-degradable surfactants and other chemicals that are going to cause, could cause havoc for 
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their waste treatment facilities. …If you use hydrocarbon or CO2 or Green Earth, all your 
detergents contain a certain  solvent that will do the job because Green Earth does not dry green. 
 It's the detergent inside the dry clean. (See Appendix).  
 
APCB RESPONSE TO COMMENT #17 
 
AMR XIV regulates the use of Perc and n-PB in dry cleaning. Viable alternatives to Perc Dry 
Cleaning Solvents such as Wet Cleaning, Volatile Methyl Siloxane, Carbon dioxide cleaning, 
and various Hydrocarbon solvent mixtures exist. These alternatives are discussed in greater 
detail in the California South Coast Air Quality Management District (SCAQMD) Rule 1421 - 
Control of Perc Emissions from Dry Cleaning Systems, amended on December 6, 2002, 
(http://www.aqmd.gov/rules/reg/reg14/r1421.pdf) and in the Institute for Research and Technical 
Assistance Reports (See various reports at http://irta.us/reports.htm). Use of any of the identified 
dry cleaning solvent alternatives would otherwise be permitted. All Dry Cleaning Facilities, no 
matter what solvent is used, must comply with existing Philadelphia fire and water standards 
provided in the Philadelphia Code and relevant regulations promulgated thereunder.  
 
 
COMMENT #18: 
 
Due Process for n-PB 
 
Rich Morford from Enviro Tech International, Inc. (manufacturer of DrySolv dry cleaning 
solvent) - Letter received July 30, 2010 by Department of Records and Hearing Testimony  
Nora Nealis from National Cleaners Association - Letter dated July 21, 2010 and received July 
27, 2010 by AMS  
Jon Meijer from the Drycleaning & Laundry Institute - Hearing Testimony  
Carol Memberg – PA & DE Cleaners Association - Hearing Testimony and letter submitted at 
the hearing 
Dr. Mark Stelljes from SLR International Corp. - Hearing Testimony 
Scott Mondi from Poly Systems USA - Letter dated August 19, 2010 and received August 30, 
2010 by Department of Records 
 
 “…the Department was fully aware that a complete ban on the use of nPB in dry cleaning 
facilities would be detrimental to Enviro Tech. However, Enviro Tech was never contacted in 
any form by any representative from the Department regarding health and safety matters or the 
use of DrySolv in dry cleaning establishment. No notice of the proposed rule itself and no notice 
of the one meeting held which discussed Dr. Finkel’s report regarding the proposed rule were 
sent to Enviro Tech, nor were they published in a form which could be reasonably expected to 
adequately inform Enviro Tech, or anyone else, on the proposed ban. Further the letter of July 
13, 2010 sent to Dry Cleaning Professionals by the Department clearly mentions the rule as 
Control of Perchloroethylene (PERC) from Dry Cleaning Facilities but again does not mention 
the ban on nPB based dry cleaning solvents. Enviro Tech and users of DrySolv within 
Philadelphia had no reason to know or even assume that nPB would be included in a rule 
specifically aimed at PERC. …Since Mr. Finkel’s report was not presented until June, 
2010…less than one month was given to the consideration of the proposed ban on nPB. …Due to 
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the total lack of notice and the deficiency of the Notices actually published, we are seriously 
concerned about the lack of due process afforded by the Department to a company with 
employees in and paying taxes to the State of Pennsylvania. On this basis alone, the proposed 
ban on nPB should be stricken from the proposed rule. …it should be pointed out that Regulation 
XIV, control of Perchloroethylene from dry cleaning facilities, is not and was never developed to 
control emissions from other alternative  processes. ...you have been working on PERC since 
2007. It's 2010, and you are coming up with a proposed final  rule. And yet, you based a 
complete ban on a  solvent from February 2010 to June, July 2010. …The solvent has been 
banned without a proper hearing. We feel that this is unfair, since there has not been due process 
allowed. There should be further studies to determine its acceptability.” (See Appendix) 
 
APCB RESPONSE TO COMMENT #18: 
 
The Philadelphia Code empowers the APCB to promulgate regulations aimed at “preventing 
degradation of air quality, preventing air pollution nuisances, and limiting, controlling, or 
prohibiting the emission of air contaminants to the atmosphere from any sources.” Philadelphia 
Code  Section 3-302(1). A proposed regulation, once approved by the APCB and reviewed by 
the City Law Department, must be filed with the City’s Department of Records and be made 
available for public inspection for 30 days. Notice of this filing must be published in the City and 
County of Philadelphia. Upon written request during the inspection period, the APCB must hold 
a hearing on the proposed regulation to allow for public comment. Following the hearing, the 
APCB must file a report either modifying or affirming the proposed regulation. The proposed 
regulation, as modified or affirmed, becomes effective ten days after the report is filed. See  
Philadelphia Charter Section 8-407(a)-(c). Aside from the publishing requirement, the City is not 
legally required to provide any additional notice regarding a proposed regulation. Nor is the City 
or the APCB legally obligated to consider public comments on a proposed regulation made 
outside of a requested public hearing. Id. 
  
The City and APCB met and in fact exceeded their legal obligations to provide the public with 
notice of, and the opportunity to comment on, the proposed Dry Cleaning Regulation provisions. 
The Dry Cleaning Regulation was first proposed in August of 2008 and discussed in subsequent 
meetings of the APCB in 2009 and 2010 that were open to the public. See APCB Meeting 
Minutes, dated August 5, 2008; November 5, 2008; March 5, 2009; October 21, 2009; January 
20, 2010; February 16, 2010; and June 24, 2010 (http://www.phila.gov/health/AirManagement 
/AirManageBoards.html). Following the approval of the proposed Dry Cleaning Regulation on 
June 24, 2010, notice of the approval was published in the Philadelphia Daily News, the 
Philadelphia Inquirer, and the Legal Intelligencer on July 6, 2010, and a copy of the entire 
Regulation was made publicly available. 
 
 Notice of the public hearing was published in the Philadelphia Daily News on July 31, 2010 and 
was provided directly to known interested parties. The public hearing on the regulation, as 
requested, was held on August 12, 2010 and attended by representatives of dry cleaners, dry 
cleaning solvent producers (including but not limited to n-Propyl Bromide (n-PB) solvent 
manufacturers), environmental groups, and other private citizens. It is important to note that 
despite considerable effort and expense expended before and after the proposed Dry Cleaning 
Regulation was approved; the City has not located any Dry Cleaning Facilities in Philadelphia 
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that use n-PB. Nevertheless, the APCB also met separately, and took further comment from, n-
Propyl Bromide dry cleaning solvent producers Enviro Tech International Inc. and Poly Systems 
USA, on October 7, 2010.   
 
Despite having no formal legal obligation to do so, the APCB commissioned scientific reports 
evaluating the health risks and dangers posed by Perchloroethylene (Perc) and n-Propyl Bromide 
(n-PB) dry cleaning solvents, discussed the reports at the public APCB meetings, and made them 
available to the public via the APCB’s website. See, e.g., Preliminary Evaluation of 
Perchloroethylene Risks and the Philadelphia Dry-Cleaning Proposal Presentation, (October 21, 
2009) (discussing health risks posed by Perc and n-PB substitution); Evaluation of 
Perchloroethylene Risks and the Philadelphia Dry Cleaning Proposal, Pages 6-37 (January 13, 
2010) (discussing health risks posed by Perc and n-PB); and Increased Toxicity and 
Carcinogenicity of n-Propyl Bromide (1-Bromopropane) Relative to Perchloroethylene, Dated 
June 2010. Oral and written comments made outside of the required August 12, 2010 public 
hearing were also considered. See Appendix;  Comment / Response Document – Dr. Finkel’s 
APCB Perc Presentation, Dated October 21, 2009. See also APCB Meeting Minutes, Dated 
November 5, 2008; March 5, 2009; October 21, 2009; January 20, 2010; and June 24, 2010 
(http://www.phila.gov/health/AirManagement/AirManageBoards.html). The title of AMR XIV 
has been changed to reflect its application to Perc and n-PB Dry Cleaning in Philadelphia.   
Accordingly, the APCB has gone beyond its legal obligations to engage the public in 
promulgating the Dry Cleaning Regulation. 
 
  
COMMENT #19: 
 
Ban on n-PB 
 
Rich Morford from Enviro Tech International, Inc. (manufacturer of DrySolv dry cleaning 
solvent) - Letter received July 30, 2010 by Department of Records and Hearing Testimony 
Joseph Iannarelli from Enviro Tech - Hearing Testimony 
Dr. Mark Stelljes from SLR International Corp. - Hearing Testimony and E-mail received on 
August 20, 2010 by AMS on the “White Paper On The Toxicity Of 1-Bromopropane” 
Dov Shellef from Poly Systems USA - Hearing Testimony 
Dr. Mark Stelljes from SLR International Corp. - Presentation to AMS and the APCB Ad Hoc 
Committee on October 7, 2010 on the “Carcinogenic Potential of 1‐Bromopropane (nPB)” 
Scott Mondi and Dov Shellef from Poly Systems USA, Kevin Andrews, Joseph Iannarelli, Ray 
Roccon, and Richard Morford from Enviro Tech International, Inc., and Dr. Mark Stelljes from 
SLR International Corp. – Meeting Minutes with AMS and the APCB Ad Hoc Committee on 
October 7, 2010 
 
“The Department has been clear that the proposed nPB ban is based solely on one report from 
Mr. Finkel dated June, 2010. Mr. Finkel cites less than ten toxicological reports regarding nPB. 
In fact, there are over 150 published toxicological studies of nPB which are easily available. 
Many of these peer reviewed and published reports do not support and actually question the 
assumptions made by Mr. Finkel. The Department should be aware that the USEPA has 
approved of the use of nPB based compounds under its SNAP program in May, 2007. …the 
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USEPA had taken thirteen years to do the most exhaustive toxicology, health and safety 
investigation into n-PB. …In 2007, the USEPA said that they were not going to propose any 
workplace exposure level. Because the industry users have shown that they were far under 
twenty-five part per million in normal operations with regular good work practices. We have 
shown, we have the data that operating enclosed loop dry cleaning machines, the exposures to n-
PB from Dry-Solv are well under ten part per million. Generally in the four part per million 
range for the actual operator of the machine and either one part per million or below for those 
other people who happen to be in the dry clean establishment itself. …Over a hundred and sixty-
five pier reviewed published articles in scientific journals. I really don't think again to the Board 
that the Board has had even the time to find them all because they did not call me. I've got them 
and certainly if they can't find them all, they have not considered them all.…The report 
Toxicological Assessment of Industrial Solvents, a peer reviewed and published scientific report, 
concludes that based on bioassays using human live cells, nPB is one of the least toxic solvents 
in use today. …Mr. Finkel’s assumptions, unsupported by actual data, are erroneous. 
…published reports conclude that neurological effects are not found until headaches start at 
exposures of about 180 ppm. …We request that the proposed ban on the use of nPB be stricken 
from the proposed rule at this time. …see if there is an opportunity to exchange information on a 
technical level in order to better understand the situation in Philadelphia as it relates to nPB. …n-
PB as a safe and useful solvent. …evaluation from the CDC from NIOSH which is an evaluation 
of one Bromylpropane use in four New Jersey commercial dry cleaning facilities. …they found 
no human health hazard in the four cleaners and that when you use good work practices and have 
your machine professionally altered to run Dry-Solv, your exposure levels to yourself in the 
workplace are going to be well under the very conservative of ten part per million, and that your 
exposure outdoors to the public is going to be well under the proposed reference concentration of 
one part per million that the EPA has proposed. …there is a range in the published literature 
from three different authors ranging from sixty to a  hundred and fifty parts per million. From the 
regulatory standpoint, we have the twenty-five parts per  million from EPA. We have the one 
part per million from Cal EPA. We have the ten parts per million TLB that was actually 
calculated incorrectly. …If it were regulated today, n-Propyl  Bromide would be regulated as a  
non-carcinogen as opposed to PERC which is regulated as a carcinogen. If you look on the Prop-
65 List For California, PERC is on there as a carcinogen. …This little ring is what causes the 
cancer. When you look at the metabolism of one Propopropane and compare it to two 
Bromopropane and compare it to DBCP, that does not form in one Bromopropane. ...A reference 
concentration is a concentration to which somebody can be exposed on a daily basis over the 
course of their lifetime without any adverse affects. I look at Perchloroethylene in probably fifty 
of the sites that I've done over the last twenty years, and the value for PERC is 0.0003 parts per 
million. n-PB is one. I think the decision as to which one is safer has just been answered. 
…under certain and good condition, practically every cycle dry cleaner would lose about two 
ounce of  solvent into the air. ....and we made this calculation and we monitored the air around, 
we never got into a situation where the concentration was too high. Meaning too high for us too 
high is about twenty ppm. …although Fabrisolv costs about three to four times as much as 
PERC, practically the cost for the dry cleaner in the machine, to use Fabrisolv in the machine 
will be the cost like they are using PERC. Because as you heard before, the consumption of the 
energy is much less with Fabrisolv. And by the time that the PERC machine  brings out fifty 
pounds of dry cleaning, the  Fabrisolv when it runs in the machine brings twice as much 
poundage because the cycle is half the time of the PERC. …Regarding the environment, you 
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have no issue with Fabrisolv or n-PB because in eleven days whatever you release from your  
dry cleaning or any operation, the Fabrisolv, the n-PB will break in the air and disappear in 
eleven days. Gone. Now, if you have some n-PB, some Fabrisolv and around six hundred ppm 
goes into the water in the water separator and it's going to the waste stream in between sixty to a 
hundred and twenty days, it's gone. Disappeared. Any n-PB, any Fabrisolv that is dissolved in 
water and goes to the drain, it's disappearing from the face of the earth in sixty to a hundred and 
twenty days. …some of the people who are using n-PB based solvents in the United States today. 
Boeing Aircraft Company. The Department of Defense. A number of Air Force bases use it.  
Aniston Army Depot uses it. Corpus Cristi Army Depot uses it for M1 tanks. Lockheed Martin. 
Martin Marietta. Honeywell. Goodrich. MacDonald Douglas. They are all using n-PB safely. 
Have been using it from my company, Dov's company and others for the past fifteen years with 
one reported inhalation problem from a person, from a user on a vapor degreaser who not using it 
properly. In the literature where you will find problems with n-PB is in the adhesives coatings 
and inks where they use it to melt glue and then they spray it all over the place coming up with 
doses up to three hundred, four hundred parts per million which is a criminal dose in my book. 
That will not happen in closed roof dry cleaning machines. … we will not put it in anything older 
than a 4th generation machine. …NTP Draft Conclusions from Study: “No evidence” of 
carcinogenic evidence potential – Male mice, “Some evidence” of carcinogenic potential – Male 
rats (skin tumors), “Clear evidence” of carcinogenicity – Female rats (colon tumors) – Female 
mice (lung/bronchiole tumors)”, Weight of Evidence Summary: Negative in genotoxicity tests, 
Negative in mutagenicity tests, Negative in in vitro bioassays DNA damage), No evidence of 
tumors associated with sites of action of nPB – No reproducible tumors across sex or species, 
Not on any EPA list of potential carcinogens.” 
(See Appendix) 
 
APCB RESPONSE TO COMMENT #19: 
 
Please see response to Comment #18 above. While it has carefully reviewed and considered the 
n-PB industry comments and related presentations, the APCB continues to believe that n-PB is a 
more potent neurotoxin and carcinogen than Perc. See  Finkel, A., “Increased Toxicity and 
Carcinogenicity of n-Propyl Bromide (1-Bromopropane) Relative to Perchloroethylene,” (June 
2010). See also Ichihara, G., et al.: "Neurologic abnormalities in workers of a 1-bromopropane 
factory." Environ. Health Perspect. 112(13): 1319-1325, 2004; NTP/CERHR Monograph on the 
Potential Human Reproductive and Developmental Effects of 1-Bromopropane, National 
Institutes of Health Publication No. 04-4479 (October 2003); "Technical Report on the 
Toxicology and Carcinogenesis of Studies of 1-Bromopropane in F344/N Rats and B6C3F1 
Mice." National Toxicology Program TR-564, (November 2009). In particular, the APCB notes 
the in vitro n-PB bioassays cited by the n-PB industry do not adequately demonstrate n-PB's 
health effects on complex, multi-cellar organisms with separate respiratory, neurological, and 
reproductive systems. Similarly, the APCB has also determined that reliance on the 
Environmental Protection Agency’s (EPA) Significant New Alternatives Policy (SNAP) n-PB 
Rule would be inappropriate. The SNAP n-PB Rule only determined that n-PB could be safely 
used as an alternative to ozone depleting solvents in metals, electronics, and industrial precision 
cleaning processes. See 72 F.R. 30142, 30151 (May 30, 2007) (n-PB use acceptable “only in 
those end uses where it has been shown to be used safely, as compared with other substitutes that 
are currently or potentially available. We find this to be the case for metals cleaning, electronics 
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cleaning, and precision cleaning.”). The SNAP n-PB Rule did not address the use of n-PB in Dry 
Cleaning equipment that is typically operated at higher temperatures, with different emissions 
controls, than corresponding industrial degreasing or cleaning equipment. 
 
The APCB is especially concerned that n-PB’s volatility and tendency to form caustic Bromic 
acid, when combined with poor work practices, may exacerbate fugitive emissions from n-PB 
Dry Cleaning Facilities well in excess of the 10 ppm n-PB per 8 hour period Threshold Limit 
Value safety standard established by the American Conference of Governmental Industrial 
Hygienists. See e.g. Preliminary Study of Propyl Bromide Exposure among New Jersey Dry 
Cleaners as a Result of a Pending Ban on Perchloroethylene,” Blando, James, D., Donald P. 
Schill, Mary P. De La Cruz, Lin Zhang, and Junfeng Zhang in the Journal of the Air and Waste 
Management Association (August 2010).  
 
Nevertheless, the APCB has determined that n-PB may be safely used in dry cleaning operations 
in certain circumstances. See e.g. Ambient Air Sampling at Sacramento Dry Cleaner 
Memorandum, from Dr. Mark Stelljes to Rich Morford (worst case scenario of 16 ppb n-PB 
immediately outside a Dry Cleaning Facility running converted, 3rd generation Dry Cleaning 
Machines). Accordingly, AMR XIV has been revised to allow the use of n-PB in Stand-alone 
and Co-commercial facilities. The owners and operators of n-PB Dry Cleaning Facilities will be 
expected to comply with all provisions of AMR XIV, as modified by Section IX. Section IX, in 
part, requires the owners or operators of Co-commercial n-PB Facilities to obtain an Air 
Management permit prior to any installation or modification of existing Dry Cleaning Equipment 
using n-PB and an operating license, that Co-commercial n-PB Facilities demonstrate that the 
airborne concentration of n-PB in adjoining commercial or industrial sites is at or below 40 ppb, 
and establishes an acute 225 ppb n-PB exposure limit and 10 ppm n-PB fugitive emission level 
for all n-PB Dry Cleaning Facilities. See Section IX. For further discussion on n-PB, and the 
derivation of the 40 ppb, 225 ppb, and 10 ppm limits, please see the memo “Rationale for, and 
Derivation of, Performance Standards for n-propyl bromide (n-PB) in Co-commercial Dry 
Cleaners” from Dr. Finkel, November 2010. The APCB is confident that n-PB Dry Cleaning 
Machines, appropriately operated and maintained, can meet these requirements.  
 
 
COMMENT #20: 
 
Consider all alternatives 
 
Patton Boggs LLP (on behalf of Halogenated Solvents Industry Alliance, Inc. (HSIA) - Letter 
sent by e-mail on August 10, 2010 to Air Management Services by W. Caffey Norman 

 
“We urge the Philadelphia Department of Public Health to consider fully the potential 
implications for public health of any alternative that would be used as a result of restrictions it 
imposes on the use of perc.” (See Appendix) 
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APCB RESPONSE TO COMMENT #20: 
 

The APCB has, after a scientific review, determined that Perc and n-PB exposure is linked to a 
variety of negative health effects. See, e.g. "Evaluation of Perchloroethylene Risks and 
Philadelphia Dry-Cleaning Proposal Report", Dated January 13, 2010 
(http://www.phila.gov/health/pdfs/Finkel_Perc_Report.pdf), "Increased Toxicity and 
Carcinogenicity of n-Propyl Bromide (1-Bromopropane) Relative to Perchloroethylene", Dated 
June 2010 (http://www.phila.gov/health/pdfs/Finkel Perc & nPB.pdf). AMR XIV mitigates these 
risks by regulating use of Perc and n-PB in dry cleaning operations. Pursuant to the City Code,  
the APCB may in the future regulate the emissions of other dry cleaning chemicals that pose a 
demonstrable danger to public health and air quality. See Philadelphia Code Section 3-302. 
 
The APCB is also aware that the use of other dry cleaning solvent alternatives, namely certain 
hydrocarbon blends, may require the owners or operators of Dry Cleaning Facilities to take 
additional measures to ensure that those solvents are used safely. Both the Philadelphia Fire and 
Water Departments have been consulted and have opined that the safety and operational 
challenges posed by these alternatives can be adequately addressed under the City’s ordinances 
and regulations.  
 
 
COMMENT #21: 
 
Support of the APCB Regulation 
 
Mark Dann – Philadelphia Resident - Hearing Testimony 
Myriam Fallon – Greenpeace - Hearing Testimony 
Barbara Rahke – Philaposh (Philadelphia Area Project on Occupational Safety and Health) - 
Hearing Testimony 
Alyssa Tombler – Citizens for Pennsylvania’s Future (Penn Future) - Hearing Testimony 
 
“When the EPA banned lead in gasoline, oil companies strongly opposed the regulations.  
However, over time the public has greatly benefited from less lead in the environment and cars 
run just fine. …Chemicals such as PERC and n-PB are dangerous to public health, the 
environment and are not needed for dry cleaning… The Philadelphia Department of Health 
should be commended for addressing this now and not simply waiting for others to do so. …I 
know many years ago, we were part of the hearings that passed the first community  Right-To-
Know Act in the country. The first city in the country, and that was an historic event and I think 
began to set the tone for the City looking at the issue of the communities Right-To-Know, the 
chemicals that they were exposed to not only, you know, through facilities that were close by, et 
cetera. …six years ago, the City voluntarily got rid of chlorine gas at all of the six City water 
treatment facilities. Now, that was post 911 the City took the initiative to do that and is the only 
city in the State of Pennsylvania to have done that, and I take pride in that, and I feel safer as a 
citizen of Philadelphia that you took that action. …The proposed regulations will over time result 
in dry cleaners in Philadelphia switching to less toxic solvent or purchasing more modern 
equipment that will lower emissions of PERC. …We agree that dry cleaners should obtain a 
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permit before installing a dry cleaning machine that uses PERC and an operating license to use a 
PERC dry cleaning  machine.”  
(See Appendix)  
 
APCB RESPONSE TO COMMENT #21: 
 
The APCB recognizes and appreciates the public’s concern over the health risks posed by Perc 
and n-PB exposure. AMR XIV was drafted specifically to address these concerns.  
 
 
COMMENT #22: 
 
Hearing Request 
 
Jason Kim from The Korean Dry Cleaners Association - Letter dated July 20, 2010 and received 
July 27, 2010 by Department of Records 
Jon Meijer from the Drycleaning & Laundry Institute, Nora Nealis from the National Cleaners 
Association, & Carol Member from the Pennsylvania and Delaware Cleaners Association - 
Letter dated July 22, 2007 and received July 27, 2010 Department of Records  
Seung Jo Lee from Lee’s Cleaners - Letter dated July 25, 2010 
Kwikleen Cleaners - Letter received July 27, 2010 by Department of Records 
Westbury Cleaners - Letter received July 27, 2010 by Department of Records 
Soo Lee from KYL Dry Cleaners - E-mail received by AMS on July 28, 2010 
Rich Morford from Enviro Tech International, Inc. (manufacturer of DrySolv dry cleaning 
solvent) - Letter received July 30, 2010 by Department of Records 
 
“Requests a Public Hearing” (See Appendix) 
 
APCB RESPONSE TO COMMENT #22: 
 
A letter dated August 2, 2010, was sent to each Commentator that sent in comments and were 
received by August 2, 2010 by AMS, notifying them of the hearing date and time that took place 
on August 12, 2010. Notice indicating the time, date, and location of the public hearing was also 
published in the Philadelphia Daily News on July 31, 2010 and posted on AMS’s website. 
 
 

APPENDIX 
 

All Comments, Hearing and Meeting Materials, and Attachments 
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APPENDIX A –  
COMMENTS BEFORE PUBLIC HEARING 
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JUt 21 2010 
July 21, 2010 

Mr. Thomas Huynh, AMS Director 
Department of Public Health: Air Management Services 
321 University Ave., 2nd 

• Floor .. 
Philadelphia, PA 19104 t 
Re:	 Comments to the Air Management Regulation XIV-Control of 

Perchloroethylene from Dry cleaning Facilities 06/15/2010 Recommended 
Proposal and the Department's Comments to Industry's Comments 

Dear Mr. Huynh: 

The drycleaning industry appreciates the opportunity to provide written comments to the 
Department of Public Health: Air Pollution Control Board's, "Air Management 
Regulation XIV-Control of Perchloroethylene from Dry cleaning Facilities" draft 
proposal dated 06/15/2010 as adopted by the APCD at its most recent meeting. 

Regulation: 
II. Prohibitions (a)(3) - Use of any Perc Dry Cleaning Equipment as a Transfer 
Machine, III. Work Practice Standards (b) (1) (i) and IV. Leak Detection & Repair: 
(a) (2) (iii) 

Given that the City will be prohibiting the use of transfer equipment, industry repeats its 
opposition to the use of the 20°F temperature differential set forth in the Federal 
NESHAP that refers to a refrigerated vapor condenser controlling emissions from cold 
washer in a transfer (first generation) system. This parameter is outlined in your draft 
proposal in III. Work Practice Standards" (b) (1) (i): ' ... the air-perc gas vapor stream 
entering and exiting the Refrigerated Condenser must be greater than or equal to 20°F", 
and requires cleaners to check for same weekly. . 

The requirement re: the proper operation of the refrigerated condenser should be limited 
to the exit air temperature check of 45°F or less. 

Similarly, requiring the cleaner to check for a temperature differential when the standard 
does not apply to the generation of equipment in service will undoubtedly prove 
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confusing for both the regulated community and the inspectors. The requirement to 
inspect weekly for the 4Sop exit air temperature should suffice. 

I tried to make this point during the recent Board meeting and was told it was a 
'technical' issue that I needed to put in writing. I cannot state strongly enough that the 
200 p temperature differential does not apply to 3rd or 4th generation equipment and 
MUST not be cited as a performance standard in the rule. Ifyou wish to have EPA 
confirmation ofmy information, I urge you to contact Kim Teal at EPA, Research 
Triangle Park, NC. 

II. Prohibitions (a) (7) and III. Work Practice Standards (b) (3) 

While cleaners are prohibited from evaporating untreated separator water, no work place 
standard has been established for vaporizing treated water or treating vaporized water that 
meets the 20 ppb standard set forth for sewered water. Industry would like to suggest 
that vaporization of such water be added as an option in III. (b) (3) ii. Due to the 
development of new technologies currently underway in the industry, vapQrize, treat and 
emit may prove to be most environmentally friendly option. 

IV. Leak Detection and Repairs (b) Repair of detected leaks:
 
Industry suggests that the stated exception to 'short term maintenance' should be
 
expanded to include the loading and unloading of the clothing/textiles into the machine.
 

V. Monitoring (a) (1)
 
The cleaner's ability to monitor rests on his ability to gain access to the space in question.
 
This is likely to be an area he has neither control nor custody over. Some provision must
 
be made or some remedy offered if a cleaner is prohibited from conducting the required
 
monitoring through no fault of his own.
 

In addition, industry would like to suggest that the Board consider modifying their 24 
hour standard to the two hour passive monitoring badge protocol employed by both the 
NYS and NYC Departments of Health. We would be happy to provide contact 
information at both agencies. Prior to adopting this protocol, NYS DOH conducted 
several tests to satisfY themselves that the two hour sampling with a passive monitoring 
badge was sufficient to protect public health and the environment. 

We would also like to express our concern about the need for a protocol on the testing of 
adjacent spaces to ensure that (1) no products are being stored or used that contain perc 
on those premises. As we all know, perc can be found in any number of consumer 
products and it is important that the cleaner be protected against the possibility that these 
products are in use by neighbors and are therefore tainting the test results; (2) that the 
monitoring equipment is not tampered with during the testing period (this is another 
reason for the two hour sampling, which would make the testing far more affordable) 
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In all appropriate places, industry would suggest the language 'or equivalent control 
technology' be used to allow for the possibility of technology advances that are not 
currently available and therefore not addressed in the current proposal. 

Lastly, we repeat our objections regarding the use of a perchloroethylene drycleaner 
rule to prohibit the use of an alternative solvent. 

The fact is that while the industry outreach concerning this rule was considerable, at no 
point prior to the draft dissemination in June was anyone in industry led to believe that 
the prohibitions and restrictions imposed by this proposal would extend beyond the 
proper use and permitting ofperc dryc1eaners. Even your published Public Notice after 
the APCD meeting identified the regulation as one governing PERC drycleaners. 

It seems to us to be blatantly unfair to impose a prohibition on any solvent without first 
meeting with those who make it available to the industry and are most intimately aware 
of whatever health concerns or risk assessments its use may portend. While it is 

=~ _~~ __~_ ~_ . extremely.proactiYe of Philadelphia to beCQncerned with what solvents~the industry may 
turn to as a replacement (a position we believe all regulators should be attuned to), such 
drastic action should be based on more thought, research and study than it appears was 
given in this case. As members of the Board suggested when we raised these concerns 
during the last meeting, we have taken the initiative and notified those who we view as 
stakeholders in this issue. Needless to say, your actions came as a complete surprise to 
them. We are sure you will hear from them. In the meantime, we want you to know that 
should such a prohibition remain in the finally adopted rule, it is the NCA's position that 
the need for a public hearing regarding this rule is imperative if due process is to be 
served. 

We thank you for the opportunity to comment, and remain available to answer whatever 
questions you may have. 

ora Nealis 
National Cleaners Association 
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~ , .Dear sir or Madam: 

I am a 68 years old man who has been doing a small dry cleaning business for 31 years. J 
had purchased a dry cleaning maehine 4 years ago and using il now. I am so frustrated 
and scared since I heard the news that the City of Philadelphia will prohibil using Perc 
machines. As a small business owner, we can't even afford'to buy new machines because 
of struggling through lhe bad economy. fherefore, we, small business owners, worry 
about the new regulation. 
There arc no buyers for businesses beeause of this new regulation. The price for Perc has 
been sky rockeling. It is almost precious as gold so we are using it very carefully. It is 
true that Perc is harmful to human body if you are exposed for long period of time. In my 
opinion, it is almost safe since Perc is fully dried inside the machine. Sometimes, you can 
smell polluting gas from big trucks. In comparison to truck polluting, Perc merely affects 
not even 0.00 I % to air pollution. 
I really wish to the people who are in charge of environmental issues to make appropriate 
judgment, and lead to good solutions. If the city ofPhiladclphia can create special budge 
for providing 10 year interest free loan to the owners of small dryeleaners, that would be 
one of great solution for keeping our businesses. Lastly, I hope that the city of 
Philadelphia consider many ways to help small businesses for the better future. 
Please be well in this severe hot weather. 

Thank You. 

Sincerely 

Seung Jo Lee. Owner ofLee's Cleaners 
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Soo Lee 
<soo.lee76@gmail.com>  

07/28/2010 11:29 AM 

 
To dphams_service_requests@phila.gov 

cc  

Subj
ect

In Regards to Proposed Air Management Regulation XIV 

 
  
  

 
 
To Thomas Huynh, 
 
I am requesting a public hearing and the opportunity to comment on the 
proposed regulatory process to phase down of Perc and use its 
substitute nBP.  ATtached is a word doc. 
 
Sincerely, 
 
Soo H Lee 
KYL Dry Cleaners 

  

To: See Distribution List     Date: July 28, 2010 

 

From: KYL Dry Cleaners     Ref: Proposed Air Management Regulation XIV 

 

CC: Thomas Huynh 
       Air Management Services 

 

Proposed Air Management Regulation XIV 

 

I am requesting a public hearing and the opportunity to comment on the proposed regulatory process to 
phase down of Perc and use its substitute nBP. 

Based on Dr Finkel’s research (enc.) nBP is a NEUROTOXIN which poses more health risks and hazards 
than Perc. As indicated in the excerpt below.  
 
“As this report will summarize, in my expert opinion, far from being “non 
hazardous,” nPB is a potent neurotoxin, and has recently been shown to be a 
potent animal carcinogen. To a reasonable degree of scientific certainty, 
equal exposures to nPB will harm more residents and workers than would 
exposures to Perc: both are harmful substances, but nPB is the more harmful 
of the two.” (Adam M. Finkel, JUNE 2010) 

Based on the Environmental Protection Agency’s Chemical Fact Sheet on Perc also noted below, 
“Perchloroethylene by itself is not likely to cause environmental harm 
at levels normally found in the environment.” (749-F-94-020, August 1994) 

AMR XIV Comment Response Document FINAL (11-17-10) Page 39 of 357



App Da - Soo Lee - KYL Dry Cleaners - Comments - 7-28-10 2 

In addition, based on the United States of National Library of Medicine, TOXMAP, National Priorities 
List (NPL) release of the Perc chemical is minimal in Philadelphia. Additionally, the Hazardous 
Substances Data Bank (HSDB) (enc.) Human Health Effects study indicates that  
“Although tetrachloroethylene is known to induce peroxisome proliferation in 
mouse liver, a poor quantitative correlation was seen between peroxisome 
proliferation and tumor formation in the liver after administration of 
tetrachloroethylene by inhalation.” ((1995)) 

In light of this information data available as above, we would like to request a public hearing with 
regards to this regulation to evaluate the information the City has for the people, in addition to what 
recourse and assistance will the City of Philadelphia be providing to the Dry Cleaners in support of this 
regulation.  

Sincerely, 

 

 

 

Soo Hwan Lee 

 

Distribution list: 

Donald F. Schwarz 
Department of Public Health 
City of Philadelphia 
 
Nan Feyler 
Chief of Staff 
Department of Public Health 
 
KYL Org Cleaners 
2625 Germantown Avenue 
Philadelphia, PA 19133 

Enclosures: 
1. Proposed Regulation XIV - Control of Perchloroethylene (Perc) from Dry Cleaning Facilities 

CHEMICALS IN THE ENVIRONMENT: PERCHLOROETHYLENE (CAS NO. 127-18-4) prepared by 
OFFICE OF POLLUTION PREVENTION AND TOXICS U.S. ENVIRONMENTAL PROTECTION 
AGENCY August 1994 

2. SUPPLEMENTAL REPORT TO THE CITY OF PHILADELPHIA, DEPARTMENT OF PUBLIC 
HEALTH/ AIR MANAGEMENT SERVICES, INCREASED TOXICITY and CARCINOGENICITY OF 
n-PROPYL BROMIDE (1-BROMOPROPANE) RELATIVE TO PERCHLOROETHYLENE June 2010 
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Wednesday, 

May 30, 2007 

Part III 

Environmental 
Protection Agency 
40 CFR Part 82 
Protection of Stratospheric Ozone: Listing 
of Substitutes for Ozone-Depleting 
Substances-n-Propyl Bromide in Solvent 
Cleaning; Protection of Stratospheric 
Ozone: Listing of Substitutes for Ozone- 
DepletingSubstances-n-Propyl Bromide in 
Adhesives, Coatings, and Aerosols; Final 
Rule and Proposed Rule 
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30142 Federal Register / Vol. 72, No. 103 / Wednesday, May 30, 2007 / Rules and Regulations 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 82 

[EPA–HQ–OAR–2002–0064; FRL–8316–8] 

RIN 2060–AO10 

Protection of Stratospheric Ozone: 
Listing of Substitutes for Ozone- 
Depleting Substances-n-Propyl 
Bromide in Solvent Cleaning 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final Rule. 

SUMMARY: The Environmental Protection 
Agency (EPA) determines that n-propyl 
bromide (nPB) is an acceptable 
substitute for methyl chloroform and 
chlorofluorocarbon (CFC)–113 in the 
solvent cleaning sector under the 
Significant New Alternatives Policy 
(SNAP) program under section 612 of 
the Clean Air Act. The SNAP program 
reviews alternatives to Class I and Class 
II ozone depleting substances and 
approves use of alternatives which do 
not present a substantially greater risk to 
public health and the environment than 
the substance they replace or than other 
available substitutes. 
DATES: This final rule is effective on July 
30, 2007. 
ADDRESSES: EPA has established a 
docket for this action under Docket ID 
No. EPA–HQ–OAR–2002–0064. All 
documents in the docket are listed on 
the http://www.regulations.gov Web 
site. Although listed in the index, some 
information is not publicly available, 
i.e., Confidential Business Information 
(CBI) or other information whose 
disclosure is restricted by statute. 
Certain other material, such as 
copyrighted material, is not placed on 
the Internet and will be publicly 
available only in hard copy form. 
Publicly available docket materials are 
available either electronically in http:// 
www.regulations.gov or in hard copy at 
the Air and Radiation Docket, EPA/DC, 
EPA West, Room 3334, 1301 
Constitution Ave., NW., Washington, 
DC. This docket facility is open from 
8:30 a.m. to 4:30 p.m., Monday through 
Friday, excluding legal holidays. The 
telephone number for the Public 
Reading Room is (202) 566–1744, and 
the telephone number for the Air and 
Radiation Docket is (202) 566–1742. 

FOR FURTHER INFORMATION CONTACT: 
Margaret Sheppard, Stratospheric 
Protection Division, Office of 
Atmospheric Programs, Mail Code 
6205J, Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460; telephone 
number (202) 343–9163; fax number 
(202) 343–2362, e-mail address: 
sheppard.margaret@epa.gov. Notices 
and rulemakings under the SNAP 
program are available on EPA’s 
Stratospheric Ozone World Wide Web 
site at http://www.epa.gov/ozone/snap/ 
regs. 
SUPPLEMENTARY INFORMATION: Table of 
Contents: This action is divided into 
eight sections: 
I. General Information 

A. Does this action apply to me? 
B. What is n-propyl bromide? 
C. What acronyms and abbreviations are 

used in the preamble? 
II. How does the Significant New 

Alternatives Policy (SNAP) Program 
work? 

A. What are the statutory requirements and 
authority for the SNAP Program? 

B. How do the regulations for the SNAP 
Program work? 

C. How does the SNAP Program list our 
decisions? 

D. Where can I get additional information 
about the SNAP Program? 

III. What is EPA’s final listing decision on 
nPB in solvent cleaning? 

IV. What criteria did EPA use in making this 
Final Decision? 

A. Availability of alternatives to ozone- 
depleting substances 

B. Impacts on the Atmosphere and Local 
Air Quality 

C. Ecosystem and Other Environmental 
Impacts 

D. Flammability and Fire Safety 
E. Impact on Human Health 

V. How is EPA responding to comments on 
the June 2003 Notice of Proposed 
Rulemaking? 

A. EPA’s Acceptability Decision 
B. Toxicity 
C. Ozone Depletion Potential 
D. Other Environmental Impacts 
E. Flammability 
F. Legal Authority to Set Exposure Limits 

VI. How can I use nPB as safely as possible? 
VII. Statutory and Executive Order Reviews 

A. Executive Order 12866: Regulatory 
Planning and Review 

B. Paperwork Reduction Act 
C. Regulatory Flexibility Act 
D. Unfunded Mandates Reform Act 
E. Executive Order 13132: Federalism 
F. Executive Order 13175: Consultation 

and Coordination with Indian Tribal 
Governments 

G. Executive Order 13045: Protection of 
Children from Environmental Health and 
Safety Risks 

H. Executive Order 13211: Actions That 
Significantly Affect Energy Supply, 
Distribution, or Use 

I. National Technology Transfer and 
Advancement Act 

J. Congressional Review Act 
VIII. References 

I. General Information 

A. Does this action apply to me? 

This final rule lists n-propyl bromide 
(nPB) as an acceptable substitute when 
used as a solvent in industrial 
equipment for metals cleaning, 
electronics cleaning, or precision 
cleaning. General metals, precision, and 
electronics cleaning includes cleaning 
with industrial cleaning equipment 
such as vapor degreasers, in-line 
cleaning systems, or automated 
equipment used for cleaning below the 
boiling point. We understand that nPB 
is used primarily for cleaning in vapor 
degreasers. Manual cleaning, such as 
pail-and-brush, hand wipe, recirculating 
over-spray (‘‘sink-on-a-drum’’) parts 
washers, immersion cleaning into dip 
tanks with manual parts handling, and 
use of squirt bottles, is not currently 
regulated under the SNAP program. 
EPA also does not regulate the use of 
solvents as carriers for flame retardants, 
dry cleaning, or paint stripping under 
the SNAP program. 

This final action does not address the 
use of n-propyl bromide as an aerosol 
solvent or as a carrier solvent in 
adhesives or coatings. We are issuing a 
proposed rule addressing these end uses 
in a separate Federal Register action. 
Neither this final nor the proposed rule 
issue a decision on other end uses in 
which nPB was submitted as an ozone- 
depleting substance (ODS) substitute, 
such as fire suppression or foam 
blowing, because of insufficient 
information. 

Affected users under this final rule 
could include: 

• Businesses that clean metal parts, 
such as automotive manufacturers, 
machine shops, machinery 
manufacturers, and electroplaters. 

• Businesses that manufacture 
electronics or computer equipment. 

• Businesses that require a high level 
of cleanliness in removing oil, grease, or 
wax, such as for aerospace applications 
or for manufacture of optical equipment. 
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TABLE 1.—POTENTIALLY REGULATED ENTITIES, BY NORTH AMERICAN INDUSTRIAL CLASSIFICATION SYSTEM (NAICS) 
CODE OR SUBSECTOR 

Category NAICS code 
or subsector Description of regulated entities 

Industry .......................................................................... 331 Primary Metal Manufacturing. 
Industry .......................................................................... 332 Fabricated Metal Product Manufacturing. 
Industry .......................................................................... 333 Machinery Manufacturing. 
Industry .......................................................................... 334 Computer and Electronic Product Manufacturing. 
Industry .......................................................................... 335 Equipment Appliance, and Component Manufacturing. 
Industry .......................................................................... 336 Transportation Equipment Manufacturing. 
Industry .......................................................................... 337 Furniture and Related Product Manufacturing. 
Industry .......................................................................... 339 Miscellaneous Manufacturing. 

This table is not intended to be 
exhaustive, but rather a guide regarding 
entities likely to be regulated by this 
action. If you have any questions about 
whether this action applies to a 
particular entity, consult the person 
listed in the preceding section, FOR 
FURTHER INFORMATION CONTACT. 

B. What is n-propyl bromide? 

n-propyl bromide (nPB), also called 1- 
bromopropane, is a non-flammable 
organic solvent with a strong odor. Its 
chemical formula is C3H7Br. Its 
identification number in Chemical 
Abstracts Service’s registry (CAS Reg. 
No.) is 106–94–5. nPB is used to remove 
wax, oil, and grease from electronics, 
metal, and other materials. It also is 
used as a carrier solvent in adhesives. 
Some brand names of products using 
nPB are: Abzol, EnSolv, and Solvon 
cleaners; Pow-R-Wash NR Contact 
Cleaner, Superkleen Flux Remover 2311 
and LPS NoFlash NU Electro Contact 
Cleaner aerosols; and Whisper Spray 
and Fire Retardant Soft Seam 6460 
adhesives. 

C. What acronyms and abbreviations are 
used in the preamble? 

Below is a list of acronyms and 
abbreviations used in this document. 
8-hr—eight hour 
ACGIH—American Conference of 

Governmental Industrial Hygienists 
AEL—acceptable exposure limit 
ASTM—American Society for Testing and 

Materials 
BMD—benchmark dose 
BMDL—benchmark dose lowerbound, the 

lower 95%-confidence level bound on 
the dose/exposure associated with the 
benchmark response 

BSOC—Brominated Solvents Consortium 
CAA—Clean Air Act 
CAS Reg. No.—Chemical Abstracts Service 

Registry Identification Number 
CBI—Confidential Business Information 
CEG—community exposure guideline 
CERHR—Center for the Evaluation of Risks to 

Human Reproduction 
CFC-113—the ozone-depleting chemical 

1,1,2-trifluoro-1,2,2-trichloroethane, 
C2Cl3F3, CAS Reg. No. 76–13–1 

CFC—chlorofluorocarbon 
cfm—cubic feet per minute 
CFR—Code of Federal Regulations 
CNS—central nervous system 
DNA—deoxyribonucleic acid 
EDSTAC—The Endocrine Disruptor 

Screening and Testing Advisory 
Committee 

EPA—the United States Environmental 
Protection Agency 

FR—Federal Register 
GWP—global warming potential 
HCFC-123—the ozone-depleting chemical 

1,2-dichloro-1,1,2-trifluoroethane, CAS 
Reg. No. 306–83–2 

HCFC-141b—the ozone-depleting chemical 
1,1-dichloro-1-fluoroethane, CAS Reg. 
No. 1717–00–6 

HCFC-225ca/cb—the commercial mixture of 
the two ozone-depleting chemicals 3,3- 
dichloro-1,1,1,2,2-pentafluoropropane, 
CAS Reg. No. 422–56–0 and 1,3- 
dichloro-1,1,2,2,3-pentafluoropropane, 
CAS Reg. No. 507–55–1 

HCFC—hydrochlorofluorocarbon 
HEC—human equivalent concentration 
HFC-245fa—the chemical 1,1,3,3,3- 

pentafluoropropane, CAS Reg. No. 460– 
73–1 

HFC-365mfc—the chemical 1,1,1,3,3- 
pentafluorobutane, CAS Reg. No. 405– 
58–6 

HFC-4310mee—the chemical 
1,1,1,2,3,4,4,5,5,5-decafluoropentane, 
CAS Reg. No. 138495–42–8 

HFC—hydrofluorocarbon 
HFE—hydrofluoroether 
HHE—health hazard evaluation 
ICF—ICF Consulting 
ICR—Information Collection Request 
iPB—isopropyl bromide, C3H7Br, CAS Reg. 

No. 75–26–3, an isomer of n-propyl 
bromide; also called 2-bromopropane or 
2-BP 

Koc—organic carbon partition coefficient, for 
determining the tendency of a chemical 
to bind to organic carbon in soil 

LC50—the concentration at which 50% of test 
animals die 

LOAEL—Lowest Observed Adverse Effect 
Level 

Log Kow—logarithm of the octanol-water 
partition coefficient, for determining the 
tendency of a chemical to accumulate in 
lipids or fats instead of remaining 
dissolved in water 

mg/l—milligrams per liter 
MSDS—Material Safety Data Sheet 
NAICS—North American Industrial 

Classification System 

NESHAP—National Emission Standard for 
Hazardous Air Pollutants 

NIOSH—National Institute for Occupational 
Safety and Health 

NOAEL—No Observed Adverse Effect Level 
NOEL—No Observed Effect Level 
nPB-n-propyl bromide, C3H7Br, CAS Reg. No. 

106–94–5; also called 1-bromopropane or 
1-BP 

NPRM—Notice of Proposed Rulemaking 
NTP—National Toxicology Program 
NTTAA—National Technology Transfer and 

Advancement Act 
ODP—ozone depletion potential 
ODS—ozone-depleting substance 
OEHHA—Office of Environmental Health 

Hazard Assessment of the California 
Environmental Protection Agency 

OMB—U.S. Office of Management and 
Budget 

OSHA—the United States Occupational 
Safety and Health Administration 

PCBTF—parachlorobenzotrifluoride, CAS 
Reg. No. 98–56–6 

PEL—Permissible Exposure Limit 
ppm—parts per million 
RCRA—Resource Conservation and Recovery 

Act 
RFA—Regulatory Flexibility Act 
RfC—reference concentration 
SIP—state implementation plan 
SNAP—Significant New Alternatives Policy 
STEL—Short term exposure limit 
TCA—the ozone-depleting chemical 1,1,1- 

trichloroethane, CAS Reg. No. 71–55–6; 
also called methyl chloroform, MCF, or 
1,1,1 

TCE—the chemical 1,1,2-trichloroethene, 
CAS Reg. No. 79–01–6, C2Cl3H; also call 
trichloroethylene 

TERA—Toxicological Excellence for Risk 
Assessment 

TLV—Threshold Limit ValueTM 
TSCA—Toxic Substances Control Act 
TWA—time-weighted average 
UMRA—Unfunded Mandates Reform Act 
U.S.C.—United States Code 
VMSs—volatile methyl siloxanes 
VOC—volatile organic compound 
WEL—workplace exposure limit 

II. How does the Significant New 
Alternatives Policy (SNAP) program 
work? 

A. What are the statutory requirements 
and authority for the SNAP program? 

Section 612 of the Clean Air Act 
(CAA) authorizes EPA to develop a 
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program for evaluating alternatives to 
ozone-depleting substances, referred to 
as the Significant New Alternatives 
Policy (SNAP) program. The major 
provisions of section 612 are: 

• Rulemaking—Section 612(c) 
requires EPA to promulgate rules 
making it unlawful to replace any class 
I (chlorofluorocarbon, halon, carbon 
tetrachloride, methyl chloroform, and 
hydrobromofluorocarbon) or class II 
(hydrochlorofluorocarbon) substance 
with any substitute that the 
Administrator determines may present 
adverse effects to human health or the 
environment where the Administrator 
has identified an alternative that (1) 
reduces the overall risk to human health 
and the environment, and (2) is 
currently or potentially available. 

• Listing of Unacceptable/Acceptable 
Substitutes—Section 612(c) also 
requires EPA to publish a list of the 
substitutes unacceptable for specific 
uses. We must publish a corresponding 
list of acceptable alternatives for 
specific uses. 

• Petition Process—Section 612(d) 
grants the right to any person to petition 
EPA to add a substitute to or delete a 
substitute from the lists published in 
accordance with section 612(c). EPA has 
90 days to grant or deny a petition. 
Where the Agency grants the petition, 
we must publish the revised lists within 
an additional six months. 

• 90-day Notification—Section 612(e) 
requires EPA to require any person who 
produces a chemical substitute for a 
class I substance to notify the Agency 
not less than 90 days before new or 
existing chemicals are introduced into 
interstate commerce for significant new 
uses as substitutes for a class I 
substance. The producer must also 
provide the Agency with the producer’s 
health and safety studies on such 
substitutes. 

• Outreach—Section 612(b)(1) states 
that the Administrator shall seek to 
maximize the use of federal research 
facilities and resources to assist users of 
class I and II substances in identifying 
and developing alternatives to the use of 
such substances in key commercial 
applications. 

• Clearinghouse—Section 612(b)(4) 
requires the Agency to set up a public 
clearinghouse of alternative chemicals, 
product substitutes, and alternative 
manufacturing processes that are 
available for products and 
manufacturing processes which use 
class I and II substances. 

B. How do the regulations for the SNAP 
program work? 

On March 18, 1994, EPA published 
the original rulemaking (59 FR 13044) 

that described the process for 
administering the SNAP program and 
issued the first acceptability lists for 
substitutes in the major industrial use 
sectors. These sectors include: 
Refrigeration and air conditioning; foam 
blowing; solvents cleaning; fire 
suppression and explosion protection; 
sterilants; aerosols; adhesives, coatings 
and inks; and tobacco expansion. These 
sectors comprise the principal industrial 
sectors that historically consumed large 
volumes of ozone-depleting substances. 

Anyone who plans to market or 
produce a substitute for an ODS in one 
of the eight major industrial use sectors 
must provide the Agency with health 
and safety studies on the substitute at 
least 90 days before introducing it into 
interstate commerce for significant new 
use as an alternative. This requirement 
applies to the person planning to 
introduce the substitute into interstate 
commerce, typically chemical 
manufacturers, but may also include 
importers, formulators or end-users 
when they are responsible for 
introducing a substitute into commerce. 

C. How does the SNAP program list our 
decisions? 

The Agency has identified four 
possible decision categories for 
substitutes: Acceptable; acceptable 
subject to use conditions; acceptable 
subject to narrowed use limits; and 
unacceptable. Use conditions and 
narrowed use limits are both considered 
‘‘use restrictions’’ and are explained 
below. Substitutes that are deemed 
acceptable with no use restrictions (no 
use conditions or narrowed use limits) 
can be used for all applications within 
the relevant sector end-use. Substitutes 
that are acceptable subject to use 
restrictions may be used only in 
accordance with those restrictions. It is 
illegal to replace an ODS with a 
substitute listed as unacceptable. 

After reviewing a substitute, the 
Agency may make a determination that 
a substitute is acceptable only if certain 
conditions of use are met to minimize 
risks to human health and the 
environment. We describe such 
substitutes as ‘‘acceptable subject to use 
conditions.’’ If you use these substitutes 
without meeting the associated use 
conditions, you use these substitutes in 
an unacceptable manner and you could 
be subject to enforcement for violation 
of section 612 of the Clean Air Act. 

For some substitutes, the Agency may 
permit a narrowed range of use within 
a sector. For example, we may limit the 
use of a substitute to certain end-uses or 
specific applications within an industry 
sector or may require a user to 
demonstrate that no other acceptable 

end uses are available for their specific 
application. We describe these 
substitutes as ‘‘acceptable subject to 
narrowed use limits.’’ If you use a 
substitute that is acceptable subject to 
narrowed use limits, but use it in 
applications and end-uses which are not 
consistent with the narrowed use limit, 
you are using these substitutes in an 
unacceptable manner and you could be 
subject to enforcement for violation of 
section 612 of the Clean Air Act. 

The Agency publishes its SNAP 
program decisions in the Federal 
Register. For those substitutes that are 
deemed acceptable subject to use 
restrictions (use conditions and/or 
narrowed use limits), or for substitutes 
deemed unacceptable, we first publish 
these decisions as proposals to allow the 
public opportunity to comment, and we 
publish final decisions as final 
rulemakings. In contrast, we publish 
substitutes that are deemed acceptable 
with no restrictions in ‘‘notices of 
acceptability,’’ rather than as proposed 
and final rules. As described in the rule 
implementing the SNAP program (59 FR 
13044), we do not believe that 
rulemaking procedures are necessary to 
list alternatives that are acceptable 
without restrictions because such 
listings neither impose any sanction nor 
prevent anyone from using a substitute. 

Many SNAP listings include 
‘‘comments’’ or ‘‘further information.’’ 
These statements provide additional 
information on substitutes that we 
determine are either unacceptable, 
acceptable subject to narrowed use 
limits, or acceptable subject to use 
conditions. Since this additional 
information is not part of the regulatory 
decision, these statements are not 
binding for use of the substitute under 
the SNAP program. However, regulatory 
requirements listed in this column are 
binding under other programs. The 
further information does not necessarily 
include all other legal obligations 
pertaining to the use of the substitute. 
However, we encourage users of 
substitutes to apply all statements in the 
FURTHER INFORMATION column in their 
use of these substitutes. In many 
instances, the information simply refers 
to sound operating practices that have 
already been identified in existing 
industry and/or building-code 
standards. Thus, many of the comments, 
if adopted, would not require the 
affected industry to make significant 
changes in existing operating practices. 

D. Where can I get additional 
information about the SNAP program? 

For copies of the comprehensive 
SNAP lists of substitutes or additional 
information on SNAP, look at EPA’s 
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Ozone Depletion World Wide Web site 
at http://www.epa.gov/ozone/snap/lists/ 
index.html. For more information on the 
Agency’s process for administering the 
SNAP program or criteria for evaluation 
of substitutes, refer to the SNAP final 
rulemaking published in the Federal 
Register on March 18, 1994 (59 FR 
13044), codified at Code of Federal 
Regulations at 40 CFR part 82, subpart 
G. You can find a complete chronology 
of SNAP decisions and the appropriate 
Federal Register citations at http:// 
www.epa.gov/ozone/snap/chron.html. 

III. What is EPA’s final listing decision 
on nPB in solvent cleaning? 

The Agency is listing nPB as an 
acceptable substitute in metals, 
precision and electronics cleaning end 
uses. Based on the available 
information, we find that nPB can be 
used with no substantial increase in 
overall risks to human health and the 
environment, compared to other 

available or potentially available 
substitutes for ozone-depleting 
substances in these end uses. 

EPA is issuing today’s listing in the 
form of a final rule, rather than in a 
notice of acceptability, in order to 
respond to the public comments 
received on a Notice of Proposed 
Rulemaking (NPRM) that we issued on 
June 3, 2003 (68 FR 33284). In that rule, 
we proposed listing n-propyl bromide 
(nPB) as an acceptable substitute for use 
in metals, precision, and electronics 
cleaning, and in aerosols and adhesives 
end-uses, subject to the use condition 
that nPB used in these applications 
contains no more than 0.05% by weight 
of isopropyl bromide. In addition, in 
that proposed rule, EPA indicated that 
we also would recommend that users 
adhere to a voluntary acceptable 
exposure limit (AEL) of 25 parts per 
million averaged over an eight-hour 
time-weighted average (TWA). Based on 
new information received after the close 

of the comment period on the June 2003 
NPRM relevant to our proposed 
determinations for adhesive and aerosol 
solvent end uses in that same proposal, 
the Agency is issuing a new proposal for 
those end uses in a separate Federal 
Register action. The Agency is not 
including a recommended AEL in this 
final rule. 

Table 2 contains the text pertaining to 
nPB use in solvent cleaning end-uses 
that will be added to EPA’s list of 
acceptable substitutes located on the 
SNAP Web site at http://www.epa.gov/ 
ozone/snap/lists/index.html. This and 
other listings for substitutes that are 
acceptable without restriction are not 
included in the Code of Federal 
Regulations because they are not 
regulatory requirements. The 
information contained in the ‘‘Further 
Information’’ column of those tables are 
non-binding recommendations on the 
safe use of substitutes. 

TABLE 2.—SOLVENT CLEANING ACCEPTABLE SUBSTITUTE 

End use Substitute Decision Further information 

Metals cleaning, electronics 
cleaning, and precision 
cleaning.

n-propyl bromide (nPB) as 
a substitute for CFC–113 
and methyl chloroform.

Acceptable ......................... EPA recommends the use of personal protective 
equipment, including chemical goggles, flexible lami-
nate protective gloves and chemical-resistant cloth-
ing. 

EPA expects that all users of nPB would comply with 
any final Permissible Exposure Limit that the Occu-
pational Safety and Health Administration issues in 
the future under 42 U.S.C. 7610(a). 

nPB, also known as 1-bromopropane, is Number 106– 
94–5 in the Chemical Abstracts Service (CAS) Reg-
istry. 

IV. What criteria did EPA consider in 
making this final determination? 

In the original rule implementing the 
SNAP program (March 18, 1994; 59 FR 
13044, at 40 CFR 82.180(a)(7)), the 
Agency identified the criteria we use in 
determining whether a substitute is 
acceptable or unacceptable as a 
replacement for class I or II compounds: 

(i) Atmospheric effects and related 
health and environmental impacts; [e.g., 
ozone depletion potential] 

(ii) General population risks from 
ambient exposure to compounds with 
direct toxicity and to increased ground- 
level ozone; 

(iii) Ecosystem risks [e.g., 
bioaccumulation, impacts on surface 
and groundwater]; 

(iv) Occupational risks; 
(v) Consumer risks; 
(vi) Flammability; and 
(vii) Cost and availability of the 

substitute. 
In this review, EPA considered all the 

criteria above. However, n-propyl 
bromide is used in industrial 

applications such as electronics 
cleaning. In those consumer products 
made using nPB, such as a computer, 
the nPB would have evaporated long 
before a consumer would purchase the 
item. Therefore, we believe there is no 
consumer exposure risk in the end uses 
we evaluated for this rule. 

Section 612(c) of the Clean Air Act 
directs EPA to publish a list of 
replacement substances (‘‘substitutes’’) 
for class I and class II ozone depleting 
substances based on whether the 
Administrator determines they are safe 
(when compared with other currently or 
potentially available substitutes) for 
specific uses or are to be prohibited for 
specific uses. EPA must compare the 
risks to human health and the 
environment of a substitute to the risks 
associated with other substitutes that 
are currently or potentially available. In 
addition, EPA also considers whether 
the substitute for class I and class II 
ODSs ‘‘reduces the overall risk to 
human health and the environment’’ 
compared to the ODSs being replaced. 

Our evaluation is based on the end use; 
for example, we compared nPB as a 
metal cleaning solvent against other 
available or potentially available metal 
cleaning alternatives. 

Although EPA does not judge the 
effectiveness of an alternative for 
purposes of determining whether it is 
acceptable, we consider effectiveness 
when determining whether alternatives 
that pose less risk are available in a 
particular application within an end 
use. There are a wide variety of 
acceptable alternatives listed for solvent 
cleaning, but not all are appropriate for 
a specific application because of 
differences in soils, materials 
compatibility, degree of cleanliness 
required, local environmental 
requirements, and other factors. For 
example, aqueous cleaners are effective 
cleaners in many situations and are the 
substitute of choice for many in the 
metal cleaning end use. However, in 
some specific precision cleaning 
applications that require a high degree 
of cleanliness and that have narrow 
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1 Smog, also known as ground-level ozone, is 
produced from emissions of volatile organic 
compounds that react under certain conditions of 
temperature and light. 

2 Also called trichlorethene or TCE, C2Cl3H, CAS 
Reg. No. 79–01–6. 

3 Also called PERC, tetrachloroethylene, or 
tetrachloroethene, C2Cl4, CAS Reg. No. 172–18–4. 

4 nPB emissions in the tropics have an ODP of 
0.071 to 0.100; the portions of the U.S. outside the 
continental U.S., such as Alaska, Hawaii, Guam, 
and the U.S. Virgin Islands, contain less than 1 
percent of the U.S.’s businesses in industries that 
could use nPB. Thus, their potential impact on the 
ozone layer must be significantly less than that of 
the already low impact from nPB emissions in the 
continental U.S. (U.S. Economic Census, 2002a 
through f). 

spaces that may trap water used in 
rinsing, aqueous cleaners may not be 
appropriate and thus are not available in 
those specific applications. 

EPA evaluated each of the criteria 
separately and then considered overall 
risk to human health and the 
environment in comparison to other 
available or potentially available 
alternatives. We concluded that overall, 
while there are a number of alternatives 
that reduce the risks from ozone 
depletion or from smog production 1 
slightly more than nPB when used in 
industrial solvent cleaning equipment, 
we found no single alternative that 
could work in all applications that 
clearly would reduce overall risks to 
human health and the environment in 
metals cleaning, electronics cleaning, 
and precision cleaning. Balancing the 
different criteria discussed below, nPB 
used in solvent cleaning end-uses does 
not pose a significantly greater risk than 
other substitutes or than the ODS it is 
replacing in these end uses. Thus, we 
are listing nPB as acceptable in metals 
cleaning, electronics cleaning, and 
precision cleaning. 

A. Availability of Alternatives to Ozone- 
Depleting Substances 

Other alternatives to methyl 
chloroform and CFC–113 are available 
for metals, electronics, and precision 
cleaning that have already been found 
acceptable or acceptable subject to use 
conditions under the SNAP program 
including: Aqueous cleaners, semi- 
aqueous cleaners, alcohols, ketones, 
esters, ethers, terpenes, HCFC–225ca/cb, 
hydrofluoroethers (HFEs), 
hydrofluorocarbon (HFC)–4310mee, 
HFC–365mfc, heptafluorocyclopentane, 
hydrocarbons, volatile methyl siloxanes 
(VMSs), trans-1,2-dichloroethylene, 
methylene chloride, trichloroethylene 2 
(TCE), perchloroethylene,3 
parachlorobenzotrifluoride (PCBTF), 
and alternative technologies like 
supercritical fluids, plasma cleaning, 
and ultraviolet/ozone cleaning. Some 
alternatives are unlikely to be used in 
particular end uses because of 
constraints such as cleaning 
performance, materials compatibility, 
cost, workplace exposure requirements, 
or flammability. For example, no-clean 
technology is used in electronics 
cleaning and not in precision cleaning 
because of the need for a high degree of 

cleanliness in precision cleaning. Of the 
available substitutes, aqueous cleaners 
or solvents for vapor degreasing such as 
TCE, blends of alcohols or trans-1,2- 
dichloroethylene and HFCs or HFEs, 
and HCFC–225ca/cb are most likely to 
be used in the same applications as nPB. 
nPB is already commercially available 
in solvent cleaning, and is used mostly 
for vapor degreasing in the electronics 
and precision cleaning end uses (IBSA, 
2002). 

B. Impacts on the Atmosphere and 
Local Air Quality 

As discussed in the June 2003 
proposal, nPB emissions from the 
continental United States are estimated 
to have an ozone depletion potential 
(ODP) of approximately 0.013–0.018, 
(Wuebbles, 2002) 4, lower than that of 
the ozone depletion potential of the 
substances that nPB would replace— 
CFC–113 (ODP=1.0), and methyl 
chloroform and HCFC–141b (ODPs = 
0.12) (WMO, 2002). Some other 
acceptable alternatives for these ODSs 
also have low ODPs. For example, 
HCFC–225ca/cb has an ODP of 0.02– 
0.03 (WMO, 2002) and is acceptable in 
metals cleaning and aerosol solvents, 
and acceptable subject to use conditions 
in precision cleaning and electronics 
cleaning. HCFC–123 has an ODP of 0.02 
(WMO, 2002), and is an acceptable 
substitute in precision cleaning. There 
are other acceptable cleaners that 
essentially have no ODP—aqueous 
cleaners, HFEs, HFC–4310mee, HFC– 
365mfc, HFC–245fa, hydrocarbons, 
VMSs, methylene chloride, TCE, 
perchloroethylene, and PCBTF. 

The global warming potential (GWP) 
index is a means of quantifying the 
potential integrated climate forcing of 
various greenhouse gases relative to 
carbon dioxide. Earlier data found a 
direct 100-year integrated GWP (100yr 
GWP) for nPB of 0.31 (Atmospheric and 
Environmental Research, Inc., 1995). 
More recent analysis that considers both 
the direct and the indirect GWP of nPB 
found a 100-yr GWP of 1.57 (ICF, 2003a; 
ICF, 2006a). In either case, the GWP for 
nPB is comparable to or below that of 
previously approved substitutes in these 
end uses. 

Use of nPB may be controlled as a 
volatile organic compound (VOC) under 
state implementation plans (SIPs) 

developed to attain the National 
Ambient Air Quality Standards for 
ground-level ozone, which is a 
respiratory irritant. Users located in 
ozone non-attainment areas may need to 
consider using a substitute for cleaning 
that is not a VOC or if they choose to 
use a substitute that is a VOC, they may 
need to control emissions in accordance 
with the SIP. Companies have 
petitioned EPA, requesting that we 
exempt nPB from regulation as a VOC. 
However, unless and until EPA issues a 
final rulemaking exempting a 
compound from the definition of VOC 
and states change their SIPs to exclude 
such a compound from regulation, that 
compound is still regulated as a VOC. 
Other acceptable ODS-substitute 
solvents that are VOCs for state air 
quality planning purposes include most 
oxygenated solvents such as alcohols, 
ketones, esters, and ethers; 
hydrocarbons and terpenes; 
trichloroethylene; trans-1,2- 
dichloroethylene; monochlorotoluenes; 
and benzotrifluoride. Some VOC- 
exempt solvents that are acceptable ODS 
substitutes include HFC–245fa for 
aerosol solvents; HCFC–225ca/cb, HFC– 
365mfc and HFC–4310mee for metals 
electronics, and precision cleaning and 
aerosol solvents; and methylene 
chloride, perchloroethylene, HFE–7100, 
HFE–7200, PCBTF, acetone, and methyl 
acetate for metals, electronics, and 
precision cleaning, aerosol solvents, 
adhesives, and coatings. 

C. Ecosystem and Other Environmental 
Impacts 

EPA considered the possible impacts 
of nPB if it were to pollute soil or water 
as a waste and compared these impacts 
to screening criteria developed by the 
Endocrine Disruptor Screening and 
Testing Advisory Committee (EDSTAC, 
1998) (see Table 3). Available data on 
the organic carbon partition coefficient 
(Koc), the breakdown processes in water 
and hydrolysis half-life, and the 
volatilization half-life indicate that nPB 
is less persistent in the environment 
than many solvents and would be of low 
to moderate concern for movement in 
soil. Based on the LC50, the acute 
concentration at which 50% of tested 
animals die, nPB’s toxicity to aquatic 
life is moderate, being less than that for 
some acceptable cleaners (for example, 
trichloroethylene, hexane, d-limonene, 
and possibly some aqueous cleaners) 
and greater than that for some others 
(methylene chloride, acetone, isopropyl 
alcohol, and some other aqueous 
cleaners). The LC50 for nPB is 67 mg/l, 
which is greater than 10 mg/l. Based on 
EPA’s criteria for listing under the 
Toxics Release Inventory (U.S. EPA, 
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1992), we believe that nPB would not be 
sufficiently toxic to aquatic life to 
warrant listing under the Toxics Release 
Inventory. Based on its relatively low 
bioconcentration factor and log Kow 
value, nPB is not prone to 

bioaccumulation. Table 3 summarizes 
information on environmental impacts 
of nPB; trans-1,2-dichloroethylene, a 
commonly-used solvent in blends for 
aerosol solvents, precision cleaning, and 
electronics cleaning; trichloroethylene, 

a solvent used for metals, electronics, 
and precision cleaning; and methyl 
chloroform, an ODS that nPB would 
replace. 

TABLE 3.—ECOSYSTEM AND OTHER ENVIRONMENTAL PROPERTIES OF NPB AND OTHER SOLVENTS 

Property Description of environmental property Value for nPB 
Value for trans- 

1,2-dichloro-ethyl-
ene 

Value for trichloro-
ethylene 

Value for methyl 
chloroform 

Koc, organic-carbon 
partition coeffi-
cient.

Degree to which a substance tends to 
stick to soil or move in soil. Lower 
values (< 300)* indicate great soil 
mobility; values of 300 to 500 indi-
cate moderate mobility in soil.

330 (Source: ICF, 
2004a).

32 to 49 (Source: 
ATSDR, 1996).

106 to 460 
(Source: 
ATSDR, 1997).

152 (Source: U.S. 
EPA, 1994a). 

Break down in 
water.

Mechanism and speed with which a 
compound breaks down in the envi-
ronment. (Hydrolysis half-life values 
> 25 weeks* are of concern.) 

Hydrolysis is sig-
nificant. Hydrol-
ysis half-life of 
26 days 
(Source: ICF, 
2004a).

Photolytic decom-
position, 
dechlorination 
and biodegrada-
tion are signifi-
cant; hydrolysis 
not significant 
(Source: 
ATSDR, 1996).

Volatilization and 
biodegradation 
most significant, 
with hydrolysis 
relatively insig-
nificant. Hydrol-
ysis half-life of 
10.7 to 30 
months (Source: 
ATSDR, 1997).

Volatilization most 
significant; bio-
degradation and 
hydrolysis also 
occur (Source: 
ATSDR, 2004). 

Volatilization half- 
life from surface 
waters.

Tendency to volatilize and pass from 
water into the air.

3.4 hours-4.4 days 
(Source: ICF, 
2004a).

3 to 6.2 hours 
(Source: 
ATSDR, 1996).

3.4 hours to 18 
days (Source: 
ATSDR, 1997).

Hours to weeks 
(Source: U.S. 
EPA, 1994a). 

LC50 (96 hours) for 
fathead minnows.

Concentration at which 50% of ani-
mals die from toxicity after expo-
sure for 4 days.

67 mg/L (Source: 
Geiger, 1988).

108 mg/L (Source: 
U.S. EPA, 1980).

40.7 to 66.8 mg/L 
(Source: NPS, 
1997).

52.8 to 105 mg/L 
(Source: U.S. 
EPA, 1994a). 

log Kow .................. Logarithm of the octanol/water parti-
tion coefficient, a measure of tend-
ency to accumulate in fat. Log Kow 
values >3* indicate high tendency 
to accumulate.

2.10 (Source: ICF, 
2004a).

¥0.48 (Source: 
LaGrega et al., 
2001, p. 1119).

2.38 (Source: 
LaGrega et al., 
2001, p. 1127).

2.50 (Source: 
LaGrega et al., 
2001, p. 1127). 

Bioconcentration 
factor.

High factors (>1000)* indicate strong 
tendency for fish to absorb the 
chemical from water into body tis-
sues.

23 (Source: 
HSDB, 2004).

5 to 23 (Source: 
ATSDR, 1996).

10 to 100 (Source: 
ATSDR, 1997).

<9 (Source: U.S. 
EPA, 1994a). 

*Criteria from EDSTAC, 1998. 

nPB is not currently regulated as a 
hazardous air pollutant and is not listed 
as a hazardous waste under the 
Resource Conservation and Recovery 
Act (RCRA). nPB is not required to be 
reported as part of the Toxic Release 
Inventory under Title III of the 
Superfund Amendments and 
Reauthorization Act. Despite this, large 
amounts of nPB might be harmful if 
disposed of in water. We recommend 
that users dispose of nPB as they would 
dispose of any spent halogenated 
solvent (F001 waste under RCRA). Users 
should not dump nPB into water, and 
should dispose of it by incineration. 

D. Flammability and Fire Safety 

A number of commenters on the June 
2003 proposal provided additional 
information on the flammability of nPB 
using standard test methods for 
determining flash point, such as the 
American Society for Testing and 
Materials (ASTM) D 92 open cup, 
ASTM D56 Tag closed cup, and ASTM 

D93 Pensky-Martens closed cup 
methods (BSOC, 2000; Miller, 2003; 
Morford, 2003a, b and c; Shubkin, 2003; 
Weiss Cohen, 2003). We agree with the 
commenters that by these standard test 
methods, nPB displayed no flash point. 
Thus under standard test conditions, 
nPB is not flammable, and it should not 
be flammable under normal use 
conditions. With its low potential for 
flammability, nPB is comparable to 
chlorinated solvents, HCFCs, HFEs, 
HFC–245fa, HFC–4310mee, and 
aqueous cleaners, and is less flammable 
than many acceptable substitutes, such 
as ketones, alcohols, terpenes, and 
hydrocarbons. nPB exhibits lower and 
upper flammability limits of 
approximately 3% to 8% (BSOC, 2000). 
A number of other solvents that are 
typically considered to be non- 
flammable also have flammability limits 
(for example, methylene chloride, 
HCFC–141b, and methyl chloroform). If 
the concentration of vapor of such a 
solvent falls between the upper and 

lower flammability limits, it could catch 
fire in presence of a flame. Such a 
situation is unusual, but users should 
take appropriate precautions in cases 
where the concentration of vapor could 
fall between the flammability limits. 

E. Impact on Human Health 

In evaluating potential human health 
impacts of nPB, EPA considered 
impacts on both exposed workers and 
on the general population because we 
identified these groups of people as the 
ones likely to be exposed to nPB when 
it is used as a substitute for ozone- 
depleting substances. EPA evaluated the 
available toxicity data using EPA 
guidelines to develop health-based 
criteria to characterize human health 
risks (U.S. EPA, 1994b. RfC Guidelines; 
U.S. EPA, 1991. Guidelines for 
Developmental Toxicity Risk 
Assessment; U.S. EPA, 1995b. 
Benchmark Dose guidelines; U.S. EPA, 
1996. Guidelines for Reproductive 
Toxicity Risk Assessment). 
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In the June 2003 NPRM, EPA 
proposed that an exposure limit of 25 
ppm would be protective of a range of 
effects observed in animal and human 
studies, including reproductive and 
developmental toxicity, neurotoxicity, 
and hepatotoxicity. Reduction of sperm 
motility in rats, noted across multiple 
studies at relatively low exposures, was 
determined to be the most sensitive 
effect. The Agency derived an exposure 
limit of 18 ppm from a dose response 
relationship in male rat offspring (‘‘F1 
generation’’) whose parents were 
exposed to nPB from prior to mating 
through birth and weaning of the litters 
(WIL Research Laboratories, 2001). We 
then proposed to adjust this value 
upwards to 25 ppm based on principles 
of risk management consistent with one 
of the original ‘‘Guiding Principles’’ of 
the SNAP program (59 FR 13046, March 
18, 1994). As we discussed in the June 
2003 NPRM, EPA noted that adhesives 
users should be able to achieve an AEL 
of 25 ppm and that 25 ppm was between 
the level based on the most sensitive 
endpoint (sperm motility in the F1 
offspring generation) and the second 
most sensitive endpoint (sperm motility 
in the F0 parental generation). 
Following SNAP program principles, we 
noted that ‘‘a slight adjustment of the 
AEL may be warranted after applying 
judgment based on the available data 
and after considering alternative 
derivations’’ (69 FR 33295). We stated 
further that ‘‘18 ppm is a reasonable but 
possibly conservative starting point, and 
that exposure to 25 ppm would not pose 
substantially greater risks, while still 
falling below an upper bound on the 
occupation[al] exposure limit.’’ 

As part of this final rulemaking, the 
Agency has reviewed both information 
available at the time of the 2003 NPRM 
related to the health risks associated 
with nPB use, as well as more recent 
case studies of nPB exposures and 
effects in the workplace, newly 
published toxicological studies, 
comments to the NPRM, new risk 
assessments on nPB, and a new 
threshold limit value (TLV) issued by 
the American Council of Government 
and Industrial Hygienists (ACGIH). The 
new information is reviewed in greater 
detail in EPA’s proposal specific to the 
use of nPB in aerosol solvents, 
adhesives, and coatings. 

Some general conclusions we draw 
from the new studies include: 

• New data from toxicological studies 
on nervous system effects remain 
inconsistent and equivocal concerning 
the level at which nervous system 
effects occur (Fueta et al., 2002; Fueta et 
al., 2004; Honma et al., 2003; Ishidao et 

al., 2002, NTP, 2003; Sohn et al. 2002, 
Wang et al., 2003). 

• Case reports of nPB exposure in the 
workplace indicate that severe, possibly 
irreversible, neurological effects may 
occur at sustained concentrations of 
approximately 100 ppm or greater (Beck 
and Caravati, 2003; Majersik et al., 2004; 
Majersik et al., 2005; Ichihara et al., 
2002; Miller, 2005; Raymond and Ford, 
2005). In other cases, similar or higher 
concentrations up to 170 ppm caused 
less severe nervous system effects 
(Nemhauser, 2005; NIOSH, 2003a; 
Ichihara, 2004a). Some neurological 
effects occurred in workers at levels of 
less than 50 ppm (Ichihara et al., 2004b). 
Because of design and methodological 
limitations, such as small numbers of 
subjects and limited exposure 
information, these studies do not 
provide a sufficient quantitative basis to 
derive an acceptable exposure limit. 

• Data on female rats indicate that 
nPB affects the maturation of ovarian 
follicles and the ovarian cycle (Yamada 
et al., 2003), consistent with previously 
reviewed data (WIL, 2001; Sekiguchi et 
al., 2002). 

• Some data on occupation exposure 
suggest that workers exposed to nPB 
may have experienced menstrual 
disorders (Ichihara et al., 2002; Ichihara 
et al., 2004b). However, the data are not 
statistically significant and are not 
sufficient to conclude that nPB exposure 
caused these female reproductive 
effects. 

• Data on DNA damage in workers 
exposed to nPB was not statistically 
significant (Toraason et al., 2006). 

• Metabolic data on mice and rats 
indicate some species differences. 
Metabolism of nPB appears to be 
primarily through cytochrome P450 
enzymes, particularly in mice; 
glutathione conjugation also plays a 
role, and a bigger role for rats than for 
mice (RTI, 2005). 
These more recent studies do not cause 
us to change our acceptability 
determination for solvent cleaning. 

In addition, we considered new 
evaluations of the toxicity of nPB from 
Stelljes and Wood (2004), Toxicological 
Excellence in Risk Assessment (TERA, 
2004), ICF (2004a, 2006a), and the TLV 
documentation from the ACGIH 
(ACGIH, 2005). 

• Stelljes and Wood (2004) is similar 
in its results to SLR International (2001), 
a study by the same authors. EPA 
previously reviewed SLR International, 
2001 in developing the June 2003 
NPRM. Both these studies concluded 
with a recommended AEL of 156 ppm, 
based on male reproductive effects and 
uncertainty factors of 1 in driving the 

AEL. These documents assigned 
uncertainty factors in a manner 
inconsistent with EPA’s guidance. This 
would result in a higher AEL than we 
would determine following the 
approach EPA has used on other 
chemicals, as well as an AEL that in our 
view would not sufficiently protect 
human health from nPB’s effects 
because of multiple sources of 
uncertainty in available data (i.e., 
variability within the working 
population and differences between 
animals and humans in how nPB affects 
the reproductive system). 

• TERA (2004) reviews other AEL 
derivations for nPB, performs a 
benchmark dose (BMD) analysis, and 
recommends an AEL of 20 ppm based 
on live litter size. This document is 
consistent with EPA guidance for BMD 
modeling and for assigning uncertainty 
factors. A review of this document is 
available in the public docket (ICF, 
2004b). 

• ICF (2004c, 2006b) derived an AEL 
for nPB based upon female reproductive 
effects. ICF (2004c, 2006b) discussed the 
relevant literature (Ichihara et al., 1999, 
2002, 2004a, 2004b; Sekiguchi, 2002; 
Yamada et al., 2003; WIL, 2001) and 
calculated mean estrous cycle length 
and the mean number of estrous cycles 
occurring during a three-week period at 
different exposure levels in the WIL, 
2001 2-generation study. ICF (2004c, 
2006a) found statistically significant 
reductions in the number of estrous 
cycles in a three-week period, both 
including and excluding females that 
had stopped their estrous cycles, at 250, 
500, and 750 ppm in the F0 parental 
generation and at 500 and 750 ppm in 
the F1 generation. ICF (2004c, 2006a) 
conducted BMD modeling and 
calculated benchmark dose lowerbound 
(BMDL) values of the number of estrous 
cycles in a three-week period that varied 
from 102 to 208 ppm, depending upon 
the model used and the benchmark 
criteria selected. All data were 
calculated based on the mean 
reductions in estrous cycle number 
calculated from the WIL, 2001 study. 
Values were calculated for the F0 
generation; the number of data for the 
F1 generation was too small for 
statistical analysis. The BMDLs that ICF 
calculated for the number of estrous 
cycles in a three-week period were 162 
ppm and 208 ppm, depending on the 
benchmark response criteria (10% 
change in response vs. one standard 
deviation) and using a linear- 
heterogeneous model. 

• The ACGIH issued a recommended 
TLV of 10 ppm (time-weighted average) 
for nPB (ACGIH, 2005). ACGIH 
summarized numerous studies showing 
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5 Vendors of nPB-based products have 
recommended a wide range of exposure limits, from 
5 ppm to 100 ppm (Albemarle, 2003; Chemtura, 
2006; Docket A–2001–07, item II–D–19; Enviro 
Tech International, 2006; Farr, 2003; Great Lakes 
Chemical Company, 2001). 

6 By EPA guidelines, we would apply an 
uncertainty factor of √10, or approximately 3, for 
differences between species for all health effects. 
We would also apply an uncertainty factor of √10 
(3) for variability within the working population for 
reproductive and developmental effects, because, 
among other reasons, these conditions would not 

necessarily screen out an individual from being able 
to work, unlike for liver or nervous system effects. 
Therefore, for reproductive and developmental 
effects, we use a composite uncertainty factor of 10. 
See further discussion of uncertainty factors in 
section V.B.3 below. 

different effects of nPB and identified 
no observed effect levels (NOELs) of 200 
ppm for hepatotoxicity (ClinTrials, 
1997b) and less than 100 ppm for 
developmental toxicity, as evidenced by 
decreased fetal weight (Huntingdon Life 
Sciences, 2001). 

The Occupational Safety and Health 
Administration (OSHA) has not 
developed a permissible exposure limit 
(PEL) for nPB that EPA could use to 
evaluate toxicity risks 5 from workplace 
exposure. In prior SNAP reviews, EPA 
has used ACGIH TLVs where available 
in assessing a chemical’s risks and 
determining its acceptability if OSHA 
has not set a PEL. ACGIH is recognized 
as an independent, scientifically 
knowledgeable organization with 
expertise in issues of toxicity and 
industrial hygiene. However, in this 
case, EPA believes that ACGIH’s TLV for 
nPB of 10 ppm has significant 
limitations as a reliable basis for an 
acceptable exposure limit, especially 
given the availability of other, more 
comprehensive analyses described in 
this preamble. First, according to the 
authors of the Huntingdon Life Sciences 
study, the decrease in fetal weight was 
an artifact of sampling procedure that 
biased the data (test animals were only 
sacrificed at the end of the day rather 
than at random). The Center for the 
Evaluation of Risks to Human 
Reproduction (CERHR) expert panel 
excluded ‘‘aberrantly low’’ fetal weights 

from one litter in this study and 
calculated a BMDL greater than 300 
ppm for this endpoint after removing 
those outlier data (CERHR, 2002a, 
2003a, and 2004a). TERA calculated a 
BMDL similar to that of the CERHR 
expert panel when analyzing the same 
data set (TERA, 2004). Further, the 
reference list in the documentation on 
the TLV indicates that ACGIH did not 
review and evaluate all the studies 
available prior to the development of 
the recommended exposure limit. For 
example, key supporting articles that 
reported disruption of estrous cycles 
(Yamada et al., 2003 and Sekiguchi et 
al., 2002) were not discussed in the TLV 
documentation. Further, ACGIH did not 
provide sufficient reasoning for the 
selection of the chosen endpoint over 
others (e.g., reproductive toxicity and/or 
neurotoxicity). The lack of discussion of 
applied uncertainty factors also 
prevents a determination of how ACGIH 
arrived at a TLV of 10 ppm. In 
summary, EPA is not basing its 
proposed acceptability determination 
for nPB on the ACGIH TLV because: (1) 
Other scientists evaluating the database 
for nPB did not find the reduced pup 
weight to be the most sensitive 
endpoint; (2) BMD analysis of the 
reduced pup weight data (CERHR, 
2002a; TERA, 2004) results in a higher 
BMDL (roughly 300 ppm) than those for 
sperm effects and estrous cycle changes; 
and (3) ACGIH may not have reviewed 

the complete body of literature as 
several studies discussing neurotoxicity 
and female reproductive effects were 
omitted from the list of references. A 
number of reviews of this document are 
available in the public docket (ICF, 
2004d; O’Malley, 2004). Despite some 
flaws in its derivation, the TLV of 10 
ppm is less than two-fold lower than the 
low end of the range of acceptable 
exposure levels based on the most 
sensitive reproductive endpoints (see 
below). This small difference is well 
within the uncertainty we see when 
extrapolating a benchmark dose from an 
experimental study in rats to an 
occupational exposure limit in humans. 

We summarize the data for a number 
of end points found in these analyses in 
Table 4 below. We examined these data 
to assess the acceptability of nPB use in 
the metals, electronics, and precision 
cleaning end uses reviewed in this final 
rule. These data indicate that, once 
uncertainty factors are applied 
consistent with EPA guidelines, the 
lowest levels for acceptable exposures 
would be derived for reproductive 
effects.6 The data also indicate that a 
level sufficient to protect against male 
reproductive effects (e.g., reduced sperm 
motility) would be in a range from 18 
to 30 ppm, in the range of 17 to 22 ppm 
to protect against female reproductive 
effects (e.g., estrous cycle length), and at 
approximately 20 ppm for effects related 
to reproductive success (live litter size). 

TABLE 4.—SUMMARY OF ENDPOINTS USING BENCHMARK RESPONSE MODELING 

Endpoint a Study BMDLb 
(ppm) 

Human 
equivalent 
concentra-

tion 
(HEC)c 
(ppm) 

Liver Effects d 

Liver vacuolation in males (F1 off-
spring generation).

WIL, 2001 as analyzed in ICF, 2002 .............................................................. 110 116 

Liver vacuolation in males (F0 parent 
generation).

WIL, 2001 as analyzed in ICF, 2002 .............................................................. 143 150 

Liver vacuolation ................................ ClinTrials, 1997b as analyzed in ICF, 2002 and Stelljes & Wood, 2004 ....... 226 170 

Reproductive Effects—Male 

Sperm motility (F1 offspring genera-
tion).

WIL, 2001 as analyzed in ICF, 2002 .............................................................. 169 177 

WIL, 2001 as analyzed in Stelljes & Wood, 2004 .......................................... 156 164 
Sperm motility (F0 parent generation) WIL, 2001 as analyzed in ICF, 2002 .............................................................. 282 296 

WIL, 2001 as analyzed in Stelljes & Wood, 2004 .......................................... 263 276 
Prostate weight (F0 parent genera-

tion).
WIL, 2001 as analyzed in TERA, 2004 .......................................................... 190 200 

Sperm count ....................................... Ichihara et al., 2000b as analyzed in Stelljes & Wood, 2004 ........................ 232 325 
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TABLE 4.—SUMMARY OF ENDPOINTS USING BENCHMARK RESPONSE MODELING—Continued 

Endpoint a Study BMDLb 
(ppm) 

Human 
equivalent 
concentra-

tion 
(HEC)c 
(ppm) 

Sperm deformities (F0 parent genera-
tion).

WIL, 2001 as analyzed in Stelljes & Wood, 2004 .......................................... 296 311 

Reproductive Effects—Female 

Number of estrus cycles during a 3 
week period (F0 parent generation).

WIL, 2001 as analyzed in ICF, 2006a ............................................................ 162 170 

WIL, 2001 as analyzed in ICF, 2006a ............................................................ 208 218 
Estrous cycle length (F1 offspring 

generation) d.
WIL, 2001 as analyzed in TERA, 2004 .......................................................... 400 420 

Estrous cycle length (F0 parent gen-
eration) e.

WIL, 2001 as analyzed in TERA, 2004 .......................................................... 210 220 

No estrous cycle incidence (F1 off-
spring generation).

WIL, 2001 as analyzed in TERA, 2004 .......................................................... 180 189 

No estrous cycle incidence (F0 parent 
generation).

WIL, 2001 as analyzed in TERA, 2004 .......................................................... 480 504 

Reproductive Effects—Reproductive Success 

Decreased live litter size (F1 offspring 
generation).

WIL, 2001 as analyzed in TERA, 2004 .......................................................... 190 200 

Decreased live litter size (F2 offspring 
generation).

WIL, 2001 as analyzed in TERA, 2004 .......................................................... 170 179 

Pup weight gain, post-natal days 21 
to 28 (F1 offspring generation).

WIL, 2001 as analyzed in TERA, 2004 .......................................................... 180 189 

Developmental Effects 

Fetal body weight ............................... WIL, 2001 as analyzed in TERA, 2004 .......................................................... 310 326 
Fetal body weight ............................... WIL, 2001 as analyzed in CERHR, 2002a ..................................................... 305 320 

Nervous System Effects 

Hindlimb strength ............................... Ichihara et. al., 2000a as analyzed in Stelljes and Wood, 2004 ................... 214 300 

a Unless explicitly stated, data are from a parental generation. Of the studies analyzed, only the WIL, 2001 study has multiple generations to 
be analyzed. 

b The benchmark response value represents a specified level of excess risk above a control response. 
c When considering workplace exposures, the human equivalent concentration is the BMDL, adjusted to apply to a 40-hour work week in which 

workers are exposed for 8 hours a day for five days per week. Animals in the WIL, 2001 study were exposed for 6 hours a day, 7 days a week. 
Animals in the Ichihara, 2000a and 2000b studies were exposed for 8 hours a day, 7 days a week. Animals in the ClinTrials, 1997b study were 
exposed for 6 hours a day, 5 days a week. 

d After applying an uncertainty factor of 3 for animal to human extrapolation, acceptable levels of exposure to protect against liver effects would 
be in the range of 39 to 57 ppm. 

e Omits data from those animals that have stopped estrous cycling altogether (TERA, 2004). 

These more recent evaluations do not 
change EPA’s acceptability 
determination for solvent cleaning. As 
discussed below, users of solvent 
cleaning equipment are reliably able to 
achieve exposure levels well below our 
proposed AEL of 25 ppm in the June 
2003 NPRM and therefore we expect 
nPB users in the metals, electronics, and 
precision cleaning end uses to be able 
to achieve acceptable exposure levels. 
Concentrations of nPB emitted from 
industrial solvent cleaning equipment 
were found to be below 25 ppm in 
roughly 88% of 500 samples on an 8-hr 
time-weighted average, below 18 ppm in 
81% of these samples, and below 10 
ppm in roughly 70% of these samples 
(U.S. EPA, 2003). 

Based on review of the previously 
available information and information 
submitted in comments to the NPRM, 
the Agency believes that its derivation 
of 18 ppm as a starting point in the 
development of a recommended 
acceptable exposure level is still valid. 
For purposes of assessing the 
acceptability of nPB use in solvent 
cleaning applications, the Agency 
evaluated whether exposure levels 
expected to result from solvent cleaning 
would approach either the 2003 
proposed recommended AEL of 25 ppm, 
or the more conservative starting point 
of 18 ppm which was derived from the 
Agency’s original risk analysis. We also 
evaluated any potential risks to the 
general population associated with nPB 
use as a solvent. 

1. Workplace Risks 

EPA believes that the great majority of 
users of nPB in metals cleaning, 
electronics cleaning, and precision 
cleaning have been able to attain 
exposure levels of well below 25 ppm, 
the proposed AEL in the 2003 NPRM, 
with their existing equipment. Recently 
measured exposure levels for nPB are 
much lower than historic exposure data 
from the 1970s and 1980s for metals 
cleaning and electronics cleaning (ICF, 
2006a); this reflects both improvements 
in industrial hygiene practices and 
improvements in cleaning equipment 
since 1994 spurred by the National 
Emission Standard for Hazardous Air 
Pollutants for Halogenated Solvent 
Cleaning (59 FR 61801). Concentrations 
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of nPB emitted from industrial solvent 
cleaning equipment were found to be 
below 25 ppm in roughly 88% of 500 
samples on an 8-hr time-weighted 
average, below 18 ppm in 81% of these 
samples, and below 10 ppm in roughly 
70% of these samples (U.S. EPA, 2003). 

One nPB supplier provided evidence 
that on the few occasions when nPB 
concentrations from vapor degreasers 
were higher than the company’s 
recommended AEL of 25 ppm, users 
were able to reduce exposure easily and 
inexpensively by changing work 
practices, such as reducing drafts near 
the cleaning equipment (Kassem, 2003). 
The ability to meet the workplace 
exposure limit depends on: (1) The 
features of the cleaning equipment used, 
such as the presence of secondary 
cooling coils; and (2) the work practices, 
such as avoiding drafts near cleaning 
equipment and lifting cleaned pieces 
out slowly from the cleaning equipment. 
Workplace controls could include, but 
are not limited to, the use of the 
following: Covers on cold-cleaning and 
vapor degreasing equipment when not 
in use; devices to limit air movement 
over the degreaser; and/or a lip-vent 
exhaust system to capture vapors and 
vent them out of the room. Training 
workers in industrial hygiene practices 
and in the proper use of cold cleaning 
and vapor degreasing equipment, as 
well as warning workers of the 
symptoms that may occur from over- 
exposure to nPB, will also help reduce 
exposure. Therefore, we expect that 
users of nPB in the solvent cleaning 
sector following typical industry 
practices and using typical equipment 
for vapor degreasing will continue to 
meet acceptable exposure levels and to 
use nPB safely without regulatory 
requirements. This is the approach the 
SNAP program has taken with many 
other solvents where users are readily 
able to meet workplace exposure limit 
that will protect human health and there 
is no enforceable OSHA PEL (e.g., HFC– 
365mfc, HFC–245fa, 
heptafluorocyclopentane, ketones, 
alcohols, esters, hydrocarbons, etc.). 
Based on the available exposure data 
and current industry practices, EPA 
believes that users of nPB as an 
industrial solvent for metals cleaning, 
electronics cleaning, and precision 
cleaning are likely to be exposed to 
concentrations of nPB well below the 
proposed AEL of 25 ppm from the 2003 
NPRM. 

2. General Population Risks 
In the 2003 NPRM, the Agency 

provided analyses demonstrating that 
people living in the immediate vicinity 
of a facility using nPB in spray 

adhesives would have exposures below 
the community exposure guideline of 
1 ppm (68 FR 33300–33301). The 
community exposure guideline was 
derived considering both sperm motility 
and liver effects in the WIL (2001) 2- 
generation study using EPA’s reference 
concentrations (RfC) guidelines (U.S. 
EPA, 1994b). Since the general 
population would not be exposed in 
excess of the community exposure 
guideline from a highly emissive 
application, the less emissive uses such 
as metals, electronics, and precision 
cleaning would create insignificant 
exposures (well below 1 ppm). Thus, we 
believe that proper use of nPB in solvent 
cleaning would not pose measurable 
risks to the general population. 

V. How is EPA responding to comments 
on the June 2003 NPRM? 

In this section, EPA responds to 
comments on the major issues in the 
June 2003 NPRM. A complete response 
to comments is in docket EPA–HQ– 
OAR–2002–0064. 

A. EPA’s Acceptability Decision 
There was no consensus among 

commenters about whether EPA should 
find nPB acceptable, acceptable subject 
to use conditions, or unacceptable in the 
various end uses listed in the proposal. 
Some commenters raised concerns 
about specific end uses, particularly 
aerosols and adhesives. Others 
supported finding nPB acceptable in 
solvents cleaning and in adhesives. We 
are not taking final action in this rule 
with respect to nPB as a substitute in 
aerosols or adhesives. We will respond 
to any comments regarding those end 
uses at the time we take final action for 
aerosols and adhesives. 

Comment: Several commenters 
supported EPA’s proposed approval of 
nPB under the SNAP program in various 
end uses. In contrast, two commenters 
opposed EPA’s proposed acceptability 
determination in all end uses, including 
solvent cleaning, citing concerns about 
exposure and the toxicity of nPB. 
Another commenter stated that 
applications cited in the proposal (e.g., 
electronics and metals cleaning, label 
removal and spray cleaning) are not 
suitable for use of nPB. This commenter 
reasoned that if nPB provides unique 
performance characteristics, its uses 
should be limited to non-emissive and 
low-volume applications. A commenter 
from a company that markets nPB as a 
chemical intermediate but not as a 
solvent, noted that his company 
recognizes the health concerns 
associated with nPB, and thus his 
company continues to prohibit the sale 
of nPB to customers with dispersive 

uses. Another commenter stated that 
nPB is dangerous to the ozone layer and 
workers and urged EPA to find a safe 
substitute. 

Response: EPA believes nPB may be 
found acceptable under the SNAP 
program only in those end uses where 
it has been shown to be used safely, as 
compared with other substitutes that are 
currently or potentially available. We 
find this to be the case for metals 
cleaning, electronics cleaning, and 
precision cleaning. 

Comment: Several commenters agreed 
with EPA’s proposed approval for nPB 
in metal cleaning, electronics cleaning, 
and precision cleaning end uses. One 
specifically reported that his company’s 
industrial hygiene program for nPB- 
based solvents in metal and electronics 
cleaning has conducted extensive air 
sampling, and that the majority of the 
samples have shown values well below 
25 ppm. This commenter also noted 
that, in those few workplaces where 
higher levels were found, adoption of 
recommended workplace ventilation 
and handling practices produced 
acceptable subsequent sample values. 
Thus, this commenter believes that 
exposures can be controlled to 
protective levels. 

One commenter expressed concerns 
over the approval of nPB as acceptable 
for use in solvent cleaning, maintaining 
that toxicity data is insufficient to be 
convincing that long-term effects will 
not be a concern. Two other 
commenters did not support EPA’s 
proposal to find nPB acceptable. One of 
the commenters concurred with EPA 
that exposures from manual wipe 
cleaning will not be acceptable and that 
nPB should not be used in such 
operations. Another commenter 
opposed EPA’s proposed acceptability 
determination for solvent cleaning, 
stating that use of nPB in applications 
such as electronics and metals cleaning, 
label removal, and spray cleaning is not 
appropriate. 

Response: EPA agrees with those 
commenters who said nPB should be 
acceptable for use in metal cleaning, 
electronics cleaning, and precision 
cleaning. By our definition of the 
solvent cleaning sector, such users are 
cleaning using industrial cleaning 
equipment. For an organic solvent, this 
means a vapor degreaser or an 
automated cold cleaning machine. 
Emissions from vapor degreasers can be 
controlled both through improving 
equipment (increasing the freeboard, 
adding cooling coils, or adding a lift that 
raises cleaned pieces slowly) and 
through improved work practices 
(leaving the vicinity of the vapor 
degreaser when done with work, tipping 
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7 We interpret the commenter’s use of the term 
‘‘equal protection’’ to mean that the commenter 
beleives that EPA has performend a harsher review 
of nPB than it has for other substitutes and not a 
claim that EPA has violated the 14th Amendment 
of the Constitution, which applies only to the states 
and not the Federal Government. 

work-pieces so they do not catch 
solvent, or lifting cleaned pieces out 
slowly). 

In solvent cleaning equipment, 
exposure data show that nPB can meet 
an exposure level well below 25 ppm, 
even at levels of 5 ppm or less, the 
majority of the time (U.S. EPA 2003; 
ICF, 2006a). Concentrations of nPB 
emitted from industrial solvent cleaning 
equipment were measure to be below 25 
ppm in roughly 88% of more than 500 
samples, below 18 ppm in 81% of these 
samples, and at or below 5 ppm in 56% 
of these samples (U.S. EPA, 2003). In 
cases where exposure levels are higher, 
there are simple, cost-effective changes 
that can be made to reduce emissions 
(Kassem, 2003). We agree that manual 
cleaning using nPB is inappropriate, 
because of the difficulty of controlling 
emissions, but manual cleaning is 
currently beyond the scope of the SNAP 
Program. EPA plans to address spray 
cleaning using aerosols in a new 
proposal. 

B. Toxicity 

1. Health Endpoints 

Comment: A number of commenters 
on the June 2003 NPRM suggested that 
EPA should consider neurotoxicity as 
the endpoint in deriving the AEL for 
nPB (Linnell, 2003; Werner, 2003; 
Rusch and Bernhard, 2003; Rusch, 
2003). In particular, they requested that 
EPA consider the study conducted by 
Wang (2003) and epidemiological data 
on neurotoxic effects of nPB. 

Response: Recent data collected from 
occupational settings indicate that 
severe, possibly irreversible, 
neurological effects may occur at 
sustained concentrations of 
approximately 100 ppm or greater (Beck 
and Caravati, 2003; Majersik, 2004; 
Majersik, 2005), with variability in 
effects observed in different studies, 
although in most cases exposures may 
have been much higher. Other studies 
with human data are discussed above in 
section IV.E. Because of design and 
methodological limitations, such as 
small numbers of subjects and limited 
exposure information, none of the 
recent studies individually provides a 
sufficient quantitative basis to derive an 
AEL. 

In the study on rats by Wang et al. 
(2003), measurements found a decrease 
in enzymes in the spinal cord and brain 
at 200, 400, and 800 ppm, but the 
animals displayed no physical or 
behavioral changes. Because of the lack 
of physical symptoms or behavioral 
changes, EPA does not believe that the 
decrease in enzyme levels in the central 
nervous system are toxicologically 

relevant. Other studies examining 
neurological effects of nPB showed 
those effects to be transient and 
reversible at and above 200 ppm 
(Ichihara et al., 2000a). Exposures of 200 
ppm and above for three weeks had no 
effect on memory, learning function, or 
coordination of limbs (Honma, 2003); 
the effect of spontaneous locomotor 
activity seen in this study at 50 ppm 
and above was not considered adverse 
by the authors. In other studies, 
neurological effects were absent after 
extended periods of exposure—after 28 
days of exposure at concentrations > 
400 ppm (ClinTrials, 1997a) and after 90 
days of exposure at concentrations up to 
600 ppm (ClinTrials, 1997b). Thus, 
although neurological effects have been 
associated with nPB exposure, the data 
are currently insufficient to quantify 
and set an AEL based on this endpoint. 
More recent data does not change EPA’s 
acceptability determination for solvent 
cleaning. 

Comment: One commenter on the 
June 2003 NPRM requested that EPA 
evaluate a study by Yamada et al (2003), 
a study published just prior to the June 
2003 NPRM. 

Response: EPA reexamined Yamada et 
al., 2003 and re-evaluated the literature 
(Ichihara et al., 1999, 2002, 2004a,b; 
Sekiguchi, 2002, Yamada et al., 2003; 
WIL, 2001). Multiple benchmark 
analyses found a statistically significant 
decrease in the number of estrous cycles 
and increase in estrous cycle length 
associated with nPB exposure, 
consistent with other reproductive 
endpoints, namely reductions in sperm 
motility, decreased live litter size, and 
change in prostate weight (ICF, 2002a; 
ICF, 2006a; Stelljes and Wood, 2004; 
TERA, 2004). These more recent 
evaluations, which could lead to an 
HEC of 170 ppm and an AEL of 17 ppm, 
do not change EPA’s acceptability 
determination for solvent cleaning, 
since the evidence supports the ability 
of users in this end use to consistently 
meet such a level. 

Comment: Some commenters stated 
that data from the F1 generation is 
inappropriate for calculating 
occupational exposure, citing 
statements from some toxicologists that 
use of effects on adult F1 generation 
animals is inappropriate. They also 
stated that EPA has not required this for 
other chemicals and that the resulting 
value is more conservative than what is 
normal and appropriate for industrial 
toxicology (Morford, 2003d and e; 
Ruckriegel, 2003). One commenter 
claims that because EPA’s review of nPB 
differed from EPA’s review of other 
SNAP alternatives, the process violates 
equal protection (Morford, 2003d and e). 

Others stated that sperm motility effects 
on the F1 generation are appropriate to 
consider (Risotto, 2003; Farr, 2003), 
particularly because of the potential for 
in utero effects and because of the 
consistent presence of these 
reproductive effects in both generations 
and at multiple levels. 

Response: EPA is not finalizing a 
specific AEL for the purposes of this 
final rule. EPA acknowledges that using 
data from the F1 offspring generation 
may be conservative because the pups 
in the F1generation were exposed to 
nPB between weaning and sexual 
maturity (WIL, 2001). During 
occupational exposure, this period of 
exposure would not occur because 
children under age 16 are not allowed 
to work in industrial settings. However, 
EPA believes that because of the 
potential for in utero effects that would 
only be seen in the offspring generation, 
looking only at the F0 parental 
generation could underestimate the 
adverse health impacts of a chemical. 
Therefore, it was appropriate for us to 
consider effects seen in both the F0 
parental generation and the F1 offspring 
generation. Further, effects on sperm 
motility in the parental and offspring 
generations are seen at levels generally 
consistent with multiple reproductive 
effects seen in both generations and 
both sexes exposed to nPB, such as 
estrous cycle length, lack of estrous 
cycling, the number of estrous cycles in 
a given period of time, fertility indices, 
and the number of live pup births 
(TERA, 2004; ICF, 2006a; SLR 
International, 2001). 

We also note that different substances 
have different toxicological effects and 
those effects must be considered based 
on the best scientific information and 
methodologies available. It is incorrect 
to claim that such reviews, which focus 
on the effects of different substances, 
resulted in disparate treatment of nPB 7. 

2. Adjustments to Acceptable Exposure 
Level Based on Risk Management 
Principles 

In the 2003 NPRM, EPA derived 18 
ppm as the starting point for an 
acceptable exposure level based on 
reduced sperm motility in the offspring 
generation of animals exposed to nPB 
(WIL, 2001). Following a SNAP program 
principle that alternatives should be 
restricted only where it is ‘‘clearly more 
harmful to human health and the 
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8 Pharmacodynamics refers to the biochemical 
and physiological effects of chemicals in the body 
and the mechanism of their actions. 

9 Pharmacokinetics refers to the activity or fate of 
chemicals in the body, including the processes of 
absorption, distribution, localization in tissues, 
biotransformation, and excretion. 

10 The blood/air partition coefficient is the ratio 
of a chemical’s concentration between blood and air 
when at equilibrium. 

environment than other alternatives,’’ 
we noted that ‘‘a slight adjustment of 
the AEL may be warranted after 
applying judgment based on the 
available data and after considering 
alternative derivations’’(69 FR 33294, 
33295). The Agency proposed an 
upward adjustment of the AEL to 25 
ppm based on principles of risk 
management, and based, among other 
things, on a determination that 25 ppm 
was between the level based on the most 
sensitive endpoint (sperm motility in 
the F1 offspring generation) and the 
second most sensitive endpoint (sperm 
motility in the F0 parental generation). 
We stated further that ‘‘18 ppm is a 
reasonable but possibly conservative 
starting point, and that exposure to 25 
ppm would not pose substantially 
greater risks, while still falling below an 
upper bound on the occupation[al] 
exposure limit.’’ 

Comment: Commenters responded 
that: (1) The SNAP program does not 
create a presumption in favor of 
substances that are already available on 
the market, especially where other 
alternatives exist (Linnell, 2003; 
Werner, 2003); (2) EPA’s AEL derivation 
of 18 ppm is not conservative enough 
(Werner, 2003; Risotto, 2003) and 
further adjustment upward further 
reduces protection; (3) the data do not 
support adjusting the AEL upward 
(EPA–HQ–OAR–2002–0064–0003); (4) 
EPA should first use the same 
methodology in establishing an AEL as 
for other chemicals to ensure that the 
program’s guiding principle in 
comparing risks is not compromised 
(Werner, 2003); and (5) EPA should 
reconsider whether industrial exposures 
consistently occur or can be controlled 
at 25 ppm (Werner, 2003). No 
commenters specifically supported 
adjusting the AEL upward. 

Response: EPA is not finalizing a 
specific AEL for the purposes of this 
final rule. In a separate proposed 
rulemaking for the aerosol, adhesive and 
coatings end uses, we will be providing 
the public an opportunity to comment 
on a range of exposure level values that 
are comparable to the levels discussed 
in the June 2003 proposal (69 FR 33295) 
that the Agency would consider to be 
acceptable. Because we have concluded 
that end users in the solvent sector are 
routinely able to meet even the lowest 
exposure level we considered 
recommending (U.S. EPA, 2003), we do 
not need to make a final determination 
as to the appropriate level for purposes 
of this rulemaking. 

3. Uncertainty Factors 
According to EPA risk assessment 

guidance for RfC (EPA 1994a), 

uncertainty factors of up to 10 may be 
applied to the ‘‘human equivalent 
concentrations (which accounts for 
worker exposure patterns of 8 hours per 
day for 5 days a week), for each of the 
following conditions: 

(1) Data from animal studies are used 
to estimate effects on humans; 

(2) Data on healthy people or animals 
are adjusted to account for variations in 
sensitivity among members of the 
human population (inter-individual 
variability); 

(3) Data from subchronic studies are 
used to provide estimates for chronic 
exposure; 

(4) Studies that only provide a LOAEL 
rather than a NOAEL or BMD; or 

(5) An incomplete database of toxicity 
information exists for the chemical. 

Comment: Some commenters on the 
June 2003 NPRM stated that EPA should 
use an uncertainty factor of 1 or 2 to 
extrapolate from animals to humans 
(Weiss Cohen, 2003), while others 
suggested uncertainty factors of 2 or 3 
for pharmacokinetics, or an overall 
uncertainty factor of 10 for rat to human 
extrapolation because of a lack of 
information on the metabolism and 
mode of action of nPB and because the 
rat is an insensitive model for effects on 
male reproduction in humans (Werner, 
2003; Rusch and Bernhardt, 2003). 

Response: EPA believes that two 
uncertainty factors are appropriate for 
this database to account for (1) 
physiological differences between 
humans and rats; and (2) variability 
within the working population. EPA RfC 
guidelines state that an uncertainty 
factor of 10 may be used for potential 
differences between study animals and 
humans. This factor of 10 consists in 
turn of two uncertainty factors of 3—the 
first to account for differences in 
pharmacodynamics8 and the second to 
account for differences in 
pharmacokinetics9 between the study 
animal and humans. (The value of three 
is the square root of 10 rounded to one 
digit, with 10 representing an order of 
magnitude [EPA,1994a, pp. 1–6, 4–73]. 
In practice, EPA uses the square root of 
10 when there are two or four 
uncertainty factors of 3, yielding a total 
uncertainty factor of 10 or 100, and we 
use a value of 3 when multiplying by 
other uncertainty factors.) In general, 
EPA’s RfC guidelines state that for the 
uncertainty factor extrapolating from 
animal to human data, ‘‘Use of a 3 is 

recommended with default dosimetric 
adjustments.’’ (U.S. EPA, 1994b, p. 4– 
73). By EPA RfC guidelines (US EPA, 
1994b), no adjustment for differences in 
pharmacokinetics is necessary in this 
instance because the blood/air partition 
coefficient 10 for nPB in the human (7.1) 
is less than in the rat (11.7), indicating 
that the delivered dose of nPB into the 
bloodstream in rats is slightly higher 
than in humans. EPA has seen no data 
to indicate that (1) the toxicity is not 
directly related to the inhaled parent 
compound in the arterial blood, or that 
(2) the critical metabolic pathways do 
not scale across species, with respect to 
body weight, in the same way as the 
ventilation rate. Consistent with 
Appendix J of EPA’s RfC guidelines for 
an inhaled compound that exerts its 
effects through the bloodstream, EPA 
applies an uncertainty factor of 1 for 
pharmacokinetics and an uncertainty 
factor of 3 for differences between 
animals and humans. 

Recent studies provide additional 
data regarding metabolism of nPB in rats 
and mice (RTI, 2005), but data on 
human metabolism are still lacking. One 
analysis of these metabolic data 
suggested that mice are less sensitive to 
the effects of nPB than rats and 
hypothesized that humans would also 
be less sensitive than rats (Stelljes, 
2005). This analysis makes numerous 
assumptions about toxic nPB 
metabolites and metabolic activation 
pathways that have not been confirmed 
by experimental data. A review of this 
analysis is available in the public docket 
(ICF, 2006c). Despite the difference in 
metabolic pathways for nPB in mice and 
rats (RTI, 2005), EPA finds no 
significant species-specific differences 
in toxicity exist between rats and mice 
at inhaled concentrations <500 ppm for 
13 weeks (NTP, 2003; ICF, 2006c). 
However, these metabolic and 
subchronic inhalation studies 
conducted under the National 
Toxicology Program did not specifically 
examine for reproductive toxicity or 
nPB metabolism in target organs that 
control reproductive function. In 
summary, there is little available data 
about the metabolic activation or 
reactive metabolites responsible for 
reproductive toxicity in rodents. 
Similarly, for nPB, there is little 
information available about differences 
and similarities between rodents and 
humans. Given this circumstance, EPA 
assumes, in the absence of evidence to 
the contrary, that nPB toxicity is 
directly related to the inhaled parent 
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compound in the arterial blood and that 
the critical metabolic pathways scale 
across species in a manner similar to the 
ventilation rate (U.S. EPA, 1994b). 
Therefore, the Agency applied an 
uncertainty factor of 1 to account for 
interspecies differences in 
pharmacokinetics. 

Given the available data on the blood/ 
air partition coefficient and EPA RfC 
guidance in the absence of other 
information, EPA is applying the same 
rationale used for other compounds 
reviewed under EPA’s SNAP program 
with a comparable amount of data 
where an uncertainty factor of 1 for 
pharmacokinetics was applied. To 
account for uncertainty in 
pharmacodynamics of nPB, EPA is 
applying the default uncertainty factor 
of 3. This follows the procedures in 
EPA’s RfC guidelines for situations 
where there are no data to compare 
pharmacodynamics in rats versus 
humans (U.S. EPA, 1994b). Recently 
published data on humans and rodents 
do not decrease the uncertainty 
regarding the pharmacodynamics of 
nPB; therefore, modification of the 
uncertainty factor of 3 for differences 
between species was not justified. 

Comment: One commenter stated that 
EPA did not cite any data that describes 
the size, condition, or existence of a 
subpopulation of men especially 
sensitive to the effects of nPB. In 
addition, this commenter asserted that 
sensitive populations are not 
traditionally considered when deriving 
an OEL, and that EPA has never 
mentioned a concern with sensitive 
subpopulations in previous SNAP 
reviews. Another commenter said that 
there is no evidence to support the 
assertion that nPB exposure below a 100 
ppm average will further reduce sperm 
count or that the removal of nPB 
exposure will improve sperm count. 

Response: EPA disagrees with the 
comments. There are preexisting 
reproductive conditions as well as 
significant variability in fertility among 
otherwise healthy adults in the 
workplace. Both male and female 
reproduction have been shown to be 
adversely affected by aging, with effects 
on the ovarian cycle and on sperm 
motility as major factors changing with 
increasing age for women and men, 
respectively (Dunson et al., 2002). 
Adding damage from other factors, such 
as smoking or occupational exposure to 
chemicals such as nPB, therefore, can 
potentially harm an individual’s ability 
to reproduce further (Dunson, et al. 
2002). EPA did not issue a proposal 
based on sperm count, so that comment 
is not relevant to this rule. In addition, 
we note that EPA has used uncertainty 

factors in the past to protect sensitive 
subpopulations on other chemicals 
reviewed under the SNAP program (e.g., 
trifluoroiodomethane at 60 FR 31092, 61 
FR 25585 and IoGasTM Sterilant Blends 
at 69 FR 58903). For deriving AELs from 
health endpoints such as liver effects 
and neurotoxicity, the SNAP program 
typically has assigned an uncertainty 
factor of 1 for sensitive subpopulations 
because we assume that individuals 
who are especially susceptible to these 
effects will have greater difficulty 
working than most people. However, 
there is no connection between the 
ability to reproduce and the ability to 
work in the industrial sectors discussed 
in this rule. Thus, we find it appropriate 
to require an uncertainty factor greater 
than 1 for reproductive effects for 
variability within the working 
population. 

Comment: Some commenters said that 
an uncertainty factor of 1 is appropriate 
for variability within the working 
population because sensitive 
subpopulations will not be present in 
the working population (Stelljes, 2003, 
Morford, 2003e). Other commenters 
stated that there will be very little 
difference in variability between the 
worker population and the general 
population and that it is unclear why 
EPA selected an uncertainty factor of 3 
instead of 10 (Werner, 2003). 
Commenters suggested uncertainty 
factors for variability in the working 
population of 1, 2, and 5 (Stelljes, 2003, 
Weiss Cohen, 2003, Werner, 2003). 

Response: EPA disagrees with the 
commenters. EPA’s RfC guidelines 
recommend an uncertainty factor of 10 
to account for intraspecies variability 
within the general population. However, 
in developing an AEL, EPA’s focus is on 
worker exposure, which excludes some 
particularly vulnerable populations, 
such as children, most adolescents, and 
the elderly. Thus, we believe that a full 
uncertainty factor of 10, as for the 
general population, may be higher than 
necessary to protect workers. Certain 
individuals in the general population 
but not in the working population that 
might be particularly vulnerable would 
include children and adolescents under 
age 16 and individuals with immune 
deficiency disorders. However, because 
of variability in reproductive function 
due to factors present among workers, 
such as aging, smoking, and sexually 
transmitted disease (Dunson et al., 
2002), and because there is no screening 
of workers that would make workers 
more likely to have healthy 
reproductive systems than non-workers 
of the same age, we believe than an 
uncertainty factor of 1 is not sufficiently 
protective. Under EPA guidelines, 3 is a 

default value for an uncertainty factor 
where there is indication that a value 
less than an order of magnitude (10) but 
greater than one is appropriate, and 
where the available data are not 
sufficiently quantified to select a 
specific value. 

4. Other Analyses of nPB’s Toxicity 
Comment: One commenter stated that 

documents by Drs. Doull, Rozman, 
Stelljes, Murray, Rodricks, and the KS 
Crump Group were not acknowledged 
(Morford, 2003d,e, and f). Another 
commenter requested that EPA take into 
account the scientific presentations 
presented by Drs. Doull, Rozman and 
Stelljes and mentions a review by Dr. 
Rodricks (Weiss Cohen, 2003). 

Response: EPA specifically mentioned 
and responded to the occupational 
exposure limit recommendations from 
Drs. Rozman, Doull, and Stelljes in the 
preamble to the June 2003 NPRM at 68 
FR 33298–33299. In addition, EPA 
included more detailed written 
responses to these derivations and the 
evaluation by Dr. Rodricks in the online 
docket prior to proposal (EPA–HQ– 
OAR–2002–0064–0017, –0018, and 
–0019). Here are abbreviated responses 
to the various documents cited by the 
commenter: 

• Drs. Doull and Rozman’s letter 
dated August 24, 2001, stating that a 
two-generational reproductive study is 
not appropriate (Docket A–2001–07, 
item II–D–26)—Drs. Doull and Rozman 
do not provide a rationale for their 
statement. Their statement is in conflict 
with their AEL derivation, in which 
they consider use of the F1 generation 
of the WIL Laboratories two-generation 
study. As discussed above in section 
V.B.1, EPA believes that data from a 
two-generation reproductive study are 
appropriate in developing a guideline 
for the workplace in order to assure that 
workers and their children are protected 
from any adverse health effects of 
workplace exposure, including exposure 
in utero. We acknowledge that this 
value may be more conservative than 
considering data only from the parental 
generation. 

• Drs. Doull and Rozman’s critique of 
ICF’s AEL derivation (II-D–41b)—Drs. 
Doull and Rozman’s primary stated 
reason for rejecting ICF Consulting’s 
evaluation is that it does not reflect their 
own AEL derivation. They reiterate that 
they find neurotoxicity to be the 
appropriate basis for an AEL without 
addressing the reasons that ICF’s 
derivation provides for finding 
reproductive toxicity to be of greater 
concern than neurotoxicity. We disagree 
with Doull and Rozman’s conclusion 
that neurotoxicity is the more 
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appropriate endpoint for several 
reasons: (1) The human data are 
insufficient to draw conclusions 
because of a small number of subjects, 
limited exposure information, and lack 
of statistical significance; (2) the animal 
data on neurotoxicity are inconsistent 
and equivocal concerning the level at 
which nervous system effects occur, and 
they indicate that neurotoxic effects 
may be reversible; and (3) neurotoxicity 
is a less sensitive endpoint than 
reproductive effects. However, if we had 
used neurotoxicity as the endpoint for 
an AEL, we would have reached the 
same acceptability determination for 
solvent cleaning. 

The basis of EPA’s June 2003 NPRM 
is different from either one of these 
documents because it uses a different 
endpoint from Doull and Rozman’s 
derivation (2001) and an uncertainty 
factor of 3 instead of 2 to 3 for 
variability within the working 
population (Doull and Rozman, 2001; 
ICF, 2002a). According to EPA guidance 
on establishing uncertainty factors, if a 
uncertainty factor is between 1 and 10 
and the data are not sufficient to 
quantify the uncertainty between those 
values, the default uncertainty factor to 
be used is 3 (U.S. EPA, 1994b). 

• Drs. Rozman and Doull’s derivation 
of an AEL (II–D–63)—EPA discussed 
our evaluation of this document at 
length in the preamble of the June 2003 
NPRM at 68 FR 33298. In particular, we 
disagree with Rozman and Doull’s 
selection of the most sensitive endpoint. 
Rozman and Doull concluded that 
reproductive toxicity should not be 
considered the most sensitive endpoint, 
stating that a National Institute for 
Occupational Safety and Health 
(NIOSH) evaluation found that no 
human beings at a facility using nPB- 
based adhesives experienced 
reproductive health effects from the 
nPB. However, the NIOSH study in fact 
concluded that the survey questions 
would not be sufficient to determine if 
there were reproductive health effects, 
which is significantly different from 
saying that there was no health effect. 
The expert panel for the CERHR looked 
at the NIOSH report and a wide range 
of human and animal studies on nPB; in 
contrast to Rozman and Doull, the 
expert panel concluded that there was 
insufficient information on reproductive 
effects of nPB on humans and that the 
results of tests on animals were 
considered appropriate for evaluating 
potential reproductive health effects on 
humans. 

Further, EPA disagrees with the 
specific AEL value of 60 to 90 ppm that 
Rozman and Doull derived. They used 
data on headaches from a draft NIOSH 

survey, selecting an endpoint of 190 
ppm. However, the data in the final 
survey were not sufficient to detect any 
dose-response with any statistical 
significance (Custom Products HHE, II– 
A–49). Further, more recent studies on 
human exposure to nPB have found 
neurotoxic effects occurring at levels at 
least as low as 86 ppm, and possibly 
lower than 60 ppm (Ichihara 2004a, 
Beck and Caravati 2003). These data 
would indicate that an AEL of 60 to 90 
ppm is not sufficiently protective 
against neurotoxic effects. Drs. Rozman 
and Doull themselves now suggest that 
an AEL of 25 ppm may be more 
appropriate for protecting against 
neurotoxic effects (Rozman and Doull, 
2005). 

• Dr. Rodricks’ AEL derivation and 
comments on ICF’s derivation (II–D– 
65)—EPA reviewed Rodricks (2002) in 
developing its June 2003 NPRM, 
although the study was not explicitly 
mentioned in that preamble. Rodricks 
(2002) suggests an AEL of 60 to 88 ppm 
for nPB, based on male reproductive 
effects. Dr. Rodricks says that the most 
sensitive endpoint that is relevant for 
occupational exposure is data from the 
parent generation of the two-generation 
reproductive study. Dr. Rodricks 
suggests that an uncertainty factor of 
only 1 to 2 is necessary for animal to 
human extrapolation because one 
should consider animals and workers of 
average sensitivity; although such an 
argument presumably could be made for 
any chemical used in the workplace, 
EPA has not seen other AEL derivations 
that use this approach. Dr. Rodricks 
appears to agree with ICF that an 
uncertainty factor for variability in 
reproductive function in the human 
population is reasonable, although he 
suggests a factor of 2 instead of the 
range of 2 to 3 in ICF’s derivation. Dr. 
Rodricks and colleagues previously 
recommended an AEL for nPB of less 
than 10 ppm, and at that time suggested 
an uncertainty factor of 10 for variability 
in reproductive function in the human 
population (A–91–42, X–B–53). We 
discussed above the use of data from 
both the F0 and F1 generations and the 
use of an uncertainty factor of 3 for 
variability within the working 
population. 

• Dr. Stelljes’s critique of ICF’s AEL 
derivation (II–D–41a)—Dr. Stelljes states 
that ICF should have used data from the 
parent generation rather than from the 
offspring generation because ‘‘data from 
F1 animals is not directly applicable to 
a workplace exposure setting because 
both parents would not be exposed to 
nPB on a daily basis over the 
reproductive cycle, and also have their 
offspring exposed daily from weaning.’’ 

EPA disagrees in part with Dr. Stelljes’s 
reasoning. Data from F0 animals may 
not be sufficiently protective because 
effects on the F0 animals will not reflect 
effects of in utero exposure. However, 
we agree that exposure during weaning 
is not reflective of workplace exposure, 
and thus, data from F1 animals may be 
conservative. EPA proposed 25 ppm 
instead of 18 ppm in part to take this 
conservatism into account. 

• Dr. Stelljes’s (SLR International’s) 
AEL derivation (II–D–13)—EPA 
discussed this AEL derivation at length 
in the preamble to the proposed rule at 
68 FR 33298. We agreed with Dr. 
Stelljes’s BMD modeling and his 
selection of reduced sperm motility in 
the F1 offspring generation of the WIL 
Laboratories study as the most sensitive 
endpoint. However, we disagree with 
Dr. Stelljes’s selection of uncertainty 
factors. There is no information showing 
that human sex cells are less sensitive 
to nPB than rat sex cells, and there is 
considerable evidence that human 
males have less reproductive capacity 
than male rats (U.S. EPA, 1996). 
Therefore, it is appropriate to add an 
uncertainty factor of at least 3 to 
account for differences between rats and 
humans. Further, Stelljes dismisses the 
use of an uncertainty factor for 
differences within the human 
population. Although we agree that 
children and the elderly would not be 
present in the workplace as sensitive 
subpopulations, there certainly is 
variability in the reproductive abilities 
of different working-age people that 
would have no impact on the 
individual’s ability to be hired or to 
work; therefore, EPA expects there is 
some variability in the susceptibility of 
working individuals to the effects of 
reproductive toxicants. EPA believes 
that male reproductive capacity is very 
susceptible to chemical insult (U.S. 
EPA, 1996). 

• Dr. Murray’s opinion on parent and 
offspring generations (II–D–58)—Dr. 
Murray says that because the offspring 
generation will not yet have developed 
sperm while in utero, it is more 
appropriate to use data from the parent 
generation of the two-generation study. 
However, Dr. Murray does not address 
the possibility that nPB exposure during 
pregnancy could influence the 
production of hormones that eventually 
would result in sperm production. 
Further, Dr. Murray’s response does not 
address potential effects on ova, which 
would be present while a fetus is still 
in its mother’s womb. 

• Report on uncertainty factors used 
by ACGIH from K.S. Crump Group (IV– 
D–26/OAR–2002–0064–0047 and –48)— 
This report concluded that EPA’s 
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11 iPB is also referred to as 2-bromopropane, 2- 
propyl bromide, or 2-BP. Its CAS registry number 
is 75–26–3. 

approach to selecting uncertainty factors 
for use in risk assessment was more 
transparent, with justification for each 
value selected, and was more consistent 
than the values apparently used by the 
ACGIH in deriving TLVs. EPA agrees 
with these conclusions. 

Comment: A commenter states that 
‘‘an uncertainty factor of 10 is NOT 
‘generally’ used to derive occupational 
exposure limits and that in fact, 
uncertainty factors of 3 or less or more 
commonly used,’’ citing the K. S. Crump 
Group’s report. 

Response: In the case of the TLV that 
ACGIH established for nPB, ACGIH 
appears to set an AEL that is a factor of 
10 lower than the endpoint cited as 
lowest (100 ppm for effects on pup 
weight) (ACGIH, 2005). Thus, ACGIH 
has used an approach for nPB consistent 
with the total uncertainty factor of 10 
assigned by EPA. 

5. Overall Stringency of the Acceptable 
Exposure Limit 

Comment: Some commenters 
supported the proposed AEL of 25 ppm, 
stating that it was derived using 
appropriate conservative and cautious 
scientific processes. Other commenters 
said that the proposed AEL of 25 ppm 
was too high, citing uncertainties in the 
data, the inappropriateness of adjusting 
the AEL upward from 18 ppm, reports 
of health effects on humans, and a need 
for higher uncertainty factors. Other 
commenters said that the proposed AEL 
of 25 ppm was too low, citing higher 
AELs derived by Drs. Stelljes, Doull, 
Rozman, and Rodricks, NIOSH studies, 
and a need for lower uncertainty factors. 
Commenters suggested alternate AEL 
values ranging from 1 ppm to 156 ppm. 

Response: In this final rule, EPA is 
not recommending an acceptable 
exposure limit. We have based our 
determination of acceptability by 
comparing measured exposure levels 
from workers using nPB in solvent 
cleaning to exposure levels discussed by 
EPA in the proposal (see section IV.E). 
At the levels discussed in the NRPM or 
higher, we find nPB acceptable for 
solvent cleaning. After considering the 
available scientific studies on toxicity, 
exposure data, and alternative 
derivations of the acceptable exposure 
limit, we find that the exposure levels 
discussed in 2003 provide sufficient 
protection for human health and are 
consistent with EPA’s derivations of 
AELs for other chemicals reviewed 
under the SNAP program and EPA 
guidance for risk assessment. 

6. Skin Absorption 
In the June 2003 NPRM, EPA 

discussed listing nPB with a skin 

notation, and proposed that this was not 
necessary (68 FR 33295). 

Comment: Several commenters on the 
June 2003 proposal stated that a skin 
notation for nPB is appropriate, while 
another commenter agreed with EPA’s 
proposal that no skin notation was 
necessary (Smith, 2003; HESIS, 2003; 
Werner, 2003, Weiss Cohen, 2003). One 
commenter said that EPA should require 
manufacturers, distributors, and 
marketers of nPB-containing products to 
communicate such information on the 
Material Safety Data Sheets (MSDS) and 
the product label. 

Response: We agree with the 
commenter that said a skin notation is 
not necessary. However, today’s 
decision includes a recommendation for 
users to wear protective clothing and 
flexible laminate gloves when using nPB 
to address the concerns about dermal 
exposure. 

Rat studies indicate that dermal 
exposure to nPB results in neither 
appreciable absorption through the skin 
(RTI, 2005) nor systemic toxicity (Elf 
Atochem, 1995). Unlike methyl chloride 
and dichlorvos, which are absorbed 
through the skin and could contribute to 
systemic toxicity (ACGIH, 1991), EPA is 
not including a skin notation for nPB in 
the information provided to users 
associated with this rulemaking because 
of the relatively low level of absorption. 
The ACGIH provides no skin notation in 
its TLV documentation for several 
solvents, including nPB (ACGIH, 2005), 
methylene chloride, and 
perchloroethylene, and there is no 
evidence that absorption through the 
skin is greater for nPB than for the other 
halogenated compounds. The TLV 
documentation for nPB states, ‘‘There is 
no basis for a skin notation because the 
dermal LD50 of 1-BP was >2 g/kg.’’ 
Further, including a statement giving 
advice about how to reduce skin 
exposure in the ‘‘Further Information’’ 
column of listings is likely to be more 
informative to workers than a skin 
notation. 

Given the possibility that some nPB 
can be absorbed through the skin in 
humans, and that the solvent can irritate 
the skin, EPA encourages users to wear 
protective clothing and flexible laminate 
gloves when using nPB and encourages 
manufacturers, distributors, and 
marketers of nPB-containing products to 
include such precautions in their 
MSDSs. EPA believes that our 
regulatory authority for the SNAP 
program is over the substitution (use) of 
ozone-depleting substances, and thus, 
we do not believe we have sufficient 
authority to regulate the manufacturers, 
distributors and marketers of nPB. 

7. Iso-Propyl Bromide Limit 

In the June 2003 proposed rule, we 
proposed as a use condition that nPB 
formulations contain no more than 
0.05% isopropyl bromide (iPB) 11 by 
weight because of potential health 
effects associated with this isomer (68 
FR 33301–33302). 

Comment: Two commenters said that 
0.05% iPB is an appropriate and 
achievable limit. (Smith, 2003; Weiss 
Cohen, 2003). One of these commenters 
stated that industry test studies showed 
that lower limits were neither 
toxicologically justified nor economical. 
Another commenter opposed the 
implementation of the proposed use 
restriction, stating that it places an 
undue legal burden on end users, rather 
than the manufacturers of raw materials, 
and would not benefit worker safety. 
This commenter also stated that this is 
the only instance that SNAP has 
regulated residual contaminants. This 
commenter also suggested that EPA 
defer to an AEL of 1 ppm for iPB 
established by the government of Korea 
and the Japan Society for Occupational 
Health. Moreover, this commenter said 
that the difference between the 
acceptable iPB exposure determined by 
EPA and that determined by ASTM– 
D6368–00 is very small and, thus, EPA’s 
proposed regulation does not add any 
value to existing standards. Finally, this 
commenter noted that epidemiological 
data found no adverse effect on human 
workers exposed to 110 ppm of iPB 
(Ichihara, specific study not identified 
by the commenter). (Morford, 2003g and 
h). 

Response: We agree that industry has 
achieved this contamination limit for 
several years without regulation. We 
also agree that the concentration of iPB 
likely to be breathed in by workers 
would be below 1 ppm even if workers 
were exposed to concentrations of nPB 
at 100 ppm or more, provided that the 
iPB content meets the ASTM–D6368–00 
standard for nPB used in vapor 
degreasing. Further, even if iPB were 
present in nPB formulations in 
concentrations as high as 1%, if 
industry meets the AEL for nPB 
proposed in 2003 of 25 ppm, or lower, 
exposures still would be at most 0.25 
ppm. This is below the level of 1 ppm 
established by the Korean government 
and by the Japan Society for 
Occupational Health (Morford, 2003h). 
Therefore, we are not adopting a use 
condition for iPB for the solvent 
cleaning end uses. 
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8. Short-Term Exposure Limit (STEL) 

In the June 2003 NPRM, EPA 
recommended a short-term exposure 
limit of 75 ppm (three times the AEL). 

Comment: One commenter noted that 
there was no indication in the various 
applications as to how the exposures 
from those operations compared to the 
EPA recommendation for a STEL at 75 
ppm. This commenter asserted that the 
potential for exceeding the STEL in 
solvent cleaning applications appears 
high and should, therefore, be 
investigated by EPA. This commenter 
also stated that, depending on the 
results of this investigation, EPA may 
choose to find nPB unacceptable in 
metals cleaning or restrict its use to 
where ventilation is employed and/or 
personal protective equipment is worn. 

Response: EPA disagrees that it is 
necessary to use a short-term exposure 
limit in determining the acceptability of 
nPB in solvent cleaning. Acute, short- 
term exposures of nPB are not of 
significant health concern, so long as 
long-term exposures are below the 8- 
hour TWA limit (ERG, 2004). EPA 
provided the STEL recommendation in 
the June 2003 proposal to give guidance 
to the user community, consistent with 
the following recommendation of the 
American Conference of Governmental 
Industrial Hygienists (ACGIH): 
‘‘Excursions in worker exposure levels 
may exceed 3 times the [threshold limit 
value] TLV–TWA for no more than a 
total of 30 minutes during a workday’’ 
(ACGIH 1999). We note that when the 
ACGIH developed a TLV for nPB, they 
said there were no data to support a 
short-term exposure limit (ACGIH, 
2005). 

C. Ozone Depletion Potential 

We proposed that, since the ODP of 
nPB in the continental U.S. is only 
0.013 to 0.018 relative to an ODP of 0.8 
for CFC-113, 0.1 for methyl chloroform, 
and 0.1 for HCFC-141b, nPB should not 
be found unacceptable because of its 
ODP (68 FR 33303). The Agency 
recognized that nPB’s ODP could be 
much higher in tropical regions, as high 
as 0.071 to 0.100, but since EPA is 
regulating nPB used in the U.S., we 
made our decision based on the ODP in 
the continental U.S. 

Comment: One commenter on the 
June 2003 NPRM provided information 
(Wuebbles, 2002) and stated that ‘‘even 
if the entire amount of nPB produced in 
2002 was emitted across North 
American, European and Asian 
latitudes, the resulting effects on ozone 
depletion would be too small to 
measure.’’ The same commenter said 
that the effects on ozone would only be 

larger if all emissions were to occur in 
the equatorial region. (Morford, 2003f). 

Response: EPA agrees that, based on 
the current usage of nPB and its ODP in 
the U.S., there is not a significant 
impact on the ozone layer. 

Comment: Comments on the June 
2003 NPRM expressed concern that 
other countries, particularly those in 
equatorial regions, might assume that 
nPB does not pose a danger to the 
stratospheric ozone layer if the U.S. 
EPA’s SNAP program finds nPB 
acceptable (Linnell, 2003; Steminiski, 
2003). 

Response: Because the ODP for nPB is 
higher when used in the tropics (see 
footnote 3 above in section IV.2), we 
recognize the concerns raised by these 
commenters. However, EPA is 
regulating use in the U.S. and cannot 
dictate actions taken by other countries. 
For example, other countries could 
choose to continue to use nPB even if 
EPA were to find it unacceptable in the 
U.S. We believe the more appropriate 
forum to address this concern is through 
the Parties to the Montreal Protocol. 

At the most recent Meeting of the 
Parties to the Montreal Protocol, the 
Parties made the following decision 
with regard to n-propyl bromide, in 
order to ‘‘allow Parties to consider 
further steps regarding n-propyl 
bromide, in the light of available 
alternatives’’ (Decision XVIII/11): 

1. To request the Scientific 
Assessment Panel to update existing 
information on the ozone depletion 
potential of n-propyl bromide, including 
ozone depleting potential depending on 
the location of the emissions and the 
season in the hemisphere at that 
location; 

2. To request the Technology and 
Economic Assessment Panel to continue 
its assessment of global emissions of n- 
propyl bromide, * * * paying particular 
attention to: 

(a) Obtaining more complete data on 
production and uses of n-propyl 
bromide as well as emissions of n- 
propyl bromide from those sources; 

(b) Providing further information on 
the technological and economical 
availability of alternatives for the 
different use categories of n-propyl 
bromide and information on the toxicity 
of and regulations on the substitutes for 
n-propyl bromide; 

(c) Presenting information on the 
ozone depletion potential of the 
substances for which n-propyl bromide 
is used as a replacement; 

3. To request that the Technology and 
Economic Assessment Panel prepare a 
report on the assessment referred to in 
paragraph 1 in time for the twenty- 
seventh meeting of the Open-ended 

Working Group for the consideration of 
the Nineteenth Meeting of the Parties. 
(MOP 18, 2006) 

D. Other Environmental Impacts 
With respect to environmental effects 

other than ozone depletion potential, we 
stated in the June 2003 NPRM that users 
should observe existing Federal, state, 
and local regulations such as those 
under the Resource Conservation and 
Recovery Act or those for compliance 
with the National Ambient Air Quality 
Standards (68 FR 33304). 

Comment: Commenters stated that, 
until the safety of nPB has been 
demonstrated conclusively, more 
stringent controls are necessary to 
protect the public and the environment. 
In particular, these commenters said 
that the potential for cross-media 
impacts was not given adequate 
consideration in the proposed rule. 
They also stated that EPA did not 
address the potential for nPB to 
bioaccumulate in the environment or its 
impact on sensitive species. One 
commenter said that he thought it was 
appropriate to ensure that nPB be kept 
out of wastewater, and an independent 
contractor also mentioned concerns 
about water pollution. Another 
commenter said that nPB hydrolyzes 
more quickly than the chlorinated 
solvents, and so would have less impact 
on water quality. Currently, the 
representative’s company recommends 
that spent solvents be incinerated, and 
offers free pickup and disposal of spent 
solvent to its customers. 

Response: EPA agrees that it should 
not be standard practice to dispose of 
spent nPB in water, and that nPB should 
be kept out of wastewater to the extent 
possible. This may be achieved by 
recycling or through incineration. These 
also are good practices with other spent 
halogenated solvents, whether or not 
they are specifically listed as hazardous 
wastes. 

EPA’s PBT (persistence/ 
bioaccumulation/toxicity) profiler tool 
suggested that, based on its structure, 
nPB would not be considered persistent 
in water or soil and that nPB would 
have a low tendency to bioaccumulate 
(8.3, where 1000 is considered 
bioaccumulative and greater than 5000 
is considered very bioaccumulative). 
Further, the calculated bioconcentration 
factor for nPB is only in the range of 18 
to 23 (HSDB, 2004; ICF, 2004a). Under 
EPA’s criteria for listing chemicals on 
the Toxics Release Inventory, this 
would not be a level of concern (ICF 
2004a, EPA 1992). Therefore, we 
conclude further testing for 
bioaccumulation of this chemical is not 
needed before rendering a decision for 
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use of nPB in the solvent cleaning 
sector. 

Currently, the estimated amount of 
nPB used in the U.S. in SNAP sectors 
is on the order of 10 to 12 million 
pounds per year, which corresponds to 
roughly 1% of the organic solvent 
cleaning market, a relatively small 
amount. It is unlikely that very large 
amounts of nPB will enter and remain 
in the nation’s water supply, because: 

• nPB tends to evaporate quickly, 
with a calculated half-life of 3.4 hours 
in a river or 4.4 days in a lake due to 
volatilization. 

• nPB hydrolyzes readily, with a 
measured hydrolysis half-life of 26 days 
at 25° C and pH 7. 

• If released to the atmosphere, nPB 
will exist solely in the vapor phase 
based on its vapor pressure of 110.8 mm 
Hg. Thus, it is unlikely to be 
redeposited in rainwater in significant 
amounts. (PBT Profiler, 2007; ICF, 
2004a) 
Further, because nPB is short-lived 
compared to ODS and many ODS 
substitutes, it is unlikely that nPB will 
create a substantially greater impact 
than other acceptable cleaning solvents 
and than the ODS it replaces. EPA is 
required by the Clean Air Act to 
consider whether a replacement for an 
ODS is more harmful, overall, to human 
health and the environment than other 
available or potentially available 
substitutes. The available information 
shows that nPB will not be more 
hazardous than other available, 
acceptable solvents if it pollutes water 
or soil. 

E. Flammability 
In the June 2003 NPRM, we proposed 

that nPB should not be restricted or 
found unacceptable because of 
flammability (68 FR 33303). EPA 
specifically requested data concerning 
the flashpoint of pure nPB, including 
the test method used to provide the 
data. 

Comment: Several manufacturers of 
nPB and nPB-based solvents and an 
independent contractor stated that nPB 
has no flash point under a number of 
accepted consensus standards for flash 
point. In support of these statements, 
the manufacturers of nPB and nPB- 
based solvents provided flash point test 
data from a number of different test 
methods (ASTM D 92 open cup, ASTM 
D56 Tag closed cup, and ASTM D93 
Pensky-Martens closed cup). 

Response: EPA agrees. The test results 
provided by the commenters indicates 
that nPB has no flash point using a 
number of standard test methods, 
including ASTM D 92 open cup, ASTM 
D56 Tag closed cup, and ASTM D93 

Pensky-Martens closed cup. Based on 
these data, we find that nPB is not 
flammable under standard test 
conditions. EPA concludes that nPB 
should not be considered unacceptable 
on the basis of flammability risks. 

F. Legal Authority to Set Exposure 
Limits 

Comment: Two commenters stated 
that EPA has no jurisdiction to develop 
any AEL designed to be applicable to a 
workplace environment, and that this 
right belongs to OSHA. 

Response: As an initial matter, EPA 
notes that it has not established an AEL 
applicable to the workplace in this rule. 
Rather, EPA reviewed the available 
information to determine what a safe 
workplace exposure might be in order to 
determine whether use of nPB in the 
solvent cleaning sector poses 
substantially more risk than use of other 
available substitutes. The analysis 
performed by EPA imposes no binding 
obligation on anyone, particularly in 
this case where EPA determined that 
nPB is acceptable for use in the solvent 
cleaning sector. 

Although the Occupational Safety and 
Health Act (OSH Act) gives the 
Occupational Safety and Health 
Administration (OSHA) authority to 
issue a rule setting or revising an 
occupational safety or health standard 
(29 U.S.C. 655(b)), it does not prohibit 
other Federal agencies from reviewing 
the safe level of exposure under other 
statutes that require consideration of the 
human health and environmental effects 
of a substance. Conversely, although 
section 4(b)(1) of the OSH Act prohibits 
OSHA from regulating a working 
condition addressed by another federal 
agency’s regulations affecting 
occupational safety or health, this 
provision is overridden with respect to 
EPA’s exercise of authority under the 
Clean Air Act by 42 U.S.C. 7610. That 
provision states: ‘‘(a) Except as provided 
in subsection (b) of this section, this 
chapter shall not be construed as 
superseding or limiting the authorities 
and responsibilities, under any other 
provision of law, of the Administrator or 
any other Federal officer, department, or 
agency.’’ 

Section 612 of the Clean Air Act 
expressly recognizes that some 
substitutes for ODS may pose more risk 
to human health and the environment 
than others and expressly requires EPA 
to prohibit use of substitutes that pose 
more risk than other substitutes that are 
currently or potentially available. Thus, 
in evaluating whether a substitute 
should be found acceptable, we must 
compare the risks to human health and 
the environment of that substitute to the 

risks associated with other substitutes 
that are currently or potentially 
available. 

Our long-standing interpretation is 
that worker safety is a factor we 
consider in determining whether a 
substitute poses significantly greater 
risk than other available substitutes. In 
the original SNAP rule, we promulgated 
the criteria we would review for 
purposes of determining whether a 
substitute posed more risk than other 
available substitutes. Specifically, 40 
CFR 82.178(a) specifies the information 
we require as part of a SNAP 
application and 40 CFR 82.180(a)(7) 
identifies the criteria for review. 
Notably, we require submitters to 
provide information regarding the 
exposure data (40 CFR 82.178(a)(10)) 
and we identify ‘‘occupational risks’’ as 
one of the criteria for review (40 CFR 
82.180(a)(7)(iv)). In the preamble of the 
original SNAP rule, we said that we 
would use any available OSHA PELs, 
EPA inhalation reference 
concentrations, or EPA cancer slope 
factor data for a substitute together with 
exposure data to explore possible 
concerns with toxicity (March 18, 1994; 
59 FR 13066). We have reviewed 
substitutes based on existing OSHA 
PELs, where available, and, where not 
available, based on our own assessment 
of what level is safe for workers. (See 
e.g., March 18, 1994, 59 FR 13044; Sept. 
5, 1996, 61 FR 47012; June 8, 1999, 64 
FR 30410; June 19, 2000, 65 FR 37900; 
December 18, 2000, 65 FR 78977; March 
22, 2002, 67 FR 13272; August 21, 2003, 
68 FR 50533). In making our own 
assessment, we review any existing 
recommended exposure guidelines and 
available scientific studies and use 
EPA’s risk assessment guidelines (e.g., 
U.S. EPA, 1994b). 

In the case of EPA’s evaluation of 
nPB, there is no final OSHA PEL for 
EPA to use in evaluating workplace 
exposure risks. There is a wide 
variability in the workplace exposure 
guidelines recommended by 
manufacturers of nPB-based products, 
ranging from 5 ppm to 100 ppm, thus 
providing no definitive value for 
evaluating the human health risks of 
workplace exposure. The ACGIH has 
recently established a TLV for nPB of 10 
ppm; however, as discussed above in 
section IV.E, EPA has concerns about 
the scientific basis for this TLV. As 
provided in the original SNAP rule, in 
the absence of a definitive workplace 
exposure limit set by OSHA, we 
evaluated the available information to 
establish our own health-based criteria 
for evaluating nPB’s human health risks 
to workers. 
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Comment: A commenter said that 
EPA’s authority for the SNAP program 
is under section 615 of the Clean Air 
Act and that the SNAP program only 
has authority to take action based on 
effects on the stratosphere. Specifically, 
the commenter claims section 615 of the 
CAA limits EPA’s authority under title 
VI to regulating for purposes of 
protecting the stratospheric ozone layer. 
Citing section 618, the commenter also 
contends that section 618 identified 
SNAP requirements as ‘‘requirements 
for the control and abatement of air 
pollution’’ and cites the CAA and EPA 
policy documents as identifying 
ambient air as air external to buildings. 
The commenter also notes that title VI 
was intended to implement the 
Montreal Protocol and that it replaced 
former Part B. The commenter cites 
legislative history from the enactment of 
Part B that indicated EPA’s authority 
under Part B was not intended to pre- 
empt authority of other agencies to take 
action with respect to hazards in their 
areas of jurisdiction and that EPA’s 
authority under Part B was only to fill 
regulatory gaps and not to supersede 
existing authority of other agencies. 
With respect to the legislative history of 
the 1990 Amendments, the commenter 
argues that there is no suggestion that 
‘‘EPA has authority to set workplace 
worker-exposure standards.’’ The 
commenter also cites legislative history 
from the Toxic Substances Control Act 
in which Congress indicated EPA’s 
authority under that statute does not 
extend to setting workplace standards. 

Response: While many provisions in 
title VI address the regulation of 
substances that deplete the stratospheric 
ozone layer, section 612 which governs 
the SNAP program is broader. The 
purpose of Section 612 is to review 
substitutes for ODS and Section 612 of 
the Clean Air Act clearly requires EPA 
to consider both the environmental 
effects as well as human health, which 
includes both the health of the general 
population and workers. EPA believes 
there is no doubt that the statutory 
language requires EPA to consider 
effects beyond those on the 
stratospheric ozone layer. In addition, 
the legislative history makes clear that 
this language is to be interpreted 
broadly. Specifically, the report of 
House Debate on the Clean Air Act 
Amendments provides ‘‘the 
Administrator shall base risk estimates 
on the total environmental risk (toxicity, 
flammability, atmospheric, etc.) that is 
perceived to exist, not just the risk as it 
relates to ozone depletion.’’ House 
Debate on the Clean Air Act 
Amendments of 1990 Conference 

Report, S–Prt 103–38 at 1337. The 
legislative history cited by the 
commenter is not pertinent. The 
legislative history for Part B of Title I of 
the Act is not relevant because that 
section was repealed in 1990. Public 
Law 101–549, section 601. Nor is the 
legislative history for other statutes, 
such as TSCA, relevant for determining 
what authority Congress granted to EPA 
under the CAA. 

The commenter incorrectly states that 
sections 615 and 618 of the CAA place 
limits on EPA’s authority under section 
612 of the Act. These provisions 
expand, rather than restrict, the 
Administrator’s authority. Section 615 
is a separate provision of the statute and 
provides general authority for the 
Administrator to regulate for purposes 
of addressing adverse effects to the 
stratosphere. This provision does not 
explicitly or implicitly purport to limit 
the Administrator’s authority under 
other provisions of the Act. Rather, it is 
a general provision authorizing the 
Administrator to regulate for protecting 
against adverse effects to the 
stratospheric ozone layer. 

With respect to section 618, we first 
note that the commenter appears to 
equate the stratospheric ozone layer 
with ‘‘ambient air.’’ In fact, they are two 
different things. Ambient air is defined 
as ‘‘that portion of the atmosphere, 
external to buildings, to which the 
general public has access.’’ 40 CFR 
50.1(e). The stratospheric level generally 
extends from 10 to 50 kilometers above 
the earth and is not considered air to 
which the public has access. [See 
http://www.epa.gov/ozone/defns.html]. 
The definition of ‘‘air pollutant’’ under 
the CAA is defined in terms of 
substances emitted to the ‘‘ambient air.’’ 
The purpose of section 618 is to make 
clear that for purposes of sections 116 
(retention of state authority) and 118 
(control of pollution from federal 
facilities), the provisions in Title VI 
governing protection of the stratospheric 
ozone layer shall be treated the same as 
if they were for the purpose of 
controlling and abating ‘‘air pollution’’ 
(i.e., pollution to the ambient air). 
Again, this is not for the purpose of 
restricting the Administrator’s authority 
under any provision of the Act. Rather, 
it is for the purpose of extending the 
protections of Title VI to programs that 
otherwise only address air pollution 
(i.e., ambient air, which does not 
include the stratospheric ozone layer). 

Comment: A commenter stated that 
EPA’s claim to authority conflicts with 
the Department of Labor’s 
administrative ‘‘whistleblower’’ case 
law. These cases hold that a 
whistleblower action may proceed 

under the CAA only when the 
complaint concerned substances 
emitted to the ambient air. Claims 
regarding air quality within the 
workplace are brought under the 
whistleblower provisions of the OSH 
Act. 

Response: The commenter overstates 
the import of the decisions issued by the 
Administrative Review Board. In each of 
the cited decisions, the Board examined 
the specific circumstances before it to 
determine which statutory 
whistleblower provision provided the 
basis for the claimed action. While 
making general pronouncements that 
the CAA regulates ambient air and 
OSHA regulates air within the 
workplace, none of these opinions 
specifically addressed the scope of 
EPA’s authority under section 612, the 
SNAP provisions of the Act. 

Comment: A commenter stated that 
even if ventilation or other measures 
could reduce exposures to below 25 
ppm, there is nothing to ensure that 
companies will take such measures. 
This commenter also stated that he is 
aware of nPB formulators that have 
already announced they will not adhere 
to this voluntary standard. Three 
commenters, all representing local 
environmental regulators, stated that a 
recommendation that worker exposure 
be limited to 25 ppm will not carry the 
enforcement powers of an OSHA 
standard, and that this lack of control 
will encourage the use of nPB in 
applications beyond those envisioned 
by EPA. Another commenter asserted 
that the proposed exposure limits (both 
the AEL and the STEL) should be 
established as use conditions, citing 
Section 612 as the basis for EPA’s 
authority to do so. This commenter 
stated that a precedent has already been 
set for EPA to accept an alternative 
chemical subject to use conditions— 
including that observance of workplace 
concentration limits—in the adhesives, 
aerosols, and solvent cleaning sectors 
(e.g., HCFC–225 ca/cb, HFC–4310mee, 
monochlorotoluenes, benzotrifluorides; 
40 CFR part 82, subpart G, appendices 
A, B, and D). 

Response: EPA agrees that a 
recommended AEL from EPA does not 
provide the same level of protection as 
an enforceable standard from OSHA. We 
also agree that EPA has the authority 
under section 612 to require use 
conditions in those circumstances 
where use of a potentially promising 
substitute would otherwise be 
unacceptable unless those use 
conditions are met and there are 
significant concerns about the ability of 
industry to meet a safe level for use. In 
the preamble to the original SNAP rule, 
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we recognized that there may be cases 
where OSHA has not regulated worker 
exposure to a substitute. We went on to 
say that ‘‘EPA anticipates applying use 
conditions only in the rare instances 
where clear regulatory gaps exist, and 
where an unreasonable risk would exist 
in the absence of any conditions.’’ For 
the solvent cleaning end use, we do not 
believe that there is an unreasonable 
risk in the absence of a use condition. 
Available exposure data show that 
roughly 88% of samples from nPB users 
in solvent cleaning met an exposure 
level of 25 ppm, 81% met an exposure 
level of 18 ppm, and 70% met an 
exposure level of 10 ppm (U.S. EPA, 
2003). One nPB supplier provided 
evidence that on the few occasions 
when nPB concentrations from vapor 
degreasers were higher than the 
company’s recommended AEL of 25 
ppm, users were able to reduce 
exposure easily and inexpensively by 
changing work practices, such as 
reducing drafts near the cleaning 
equipment (Kassem, 2003). Therefore, 
we expect that users of nPB in the 
solvent cleaning sector following typical 
industry practices and using typical 
equipment for vapor degreasing will 
continue to use nPB at levels considered 
safe for workers. As noted above, this is 
the approach we indicated we would 
follow at the time of the original SNAP 
rule and we have taken this same 
approach for many other solvents where 
users are readily able to meet a 
workplace exposure limit that will 
protect human health and there is no 
enforceable OSHA PEL (e.g., HFC– 
365mfc and heptafluorocyclopentane at 
65 FR 78977, ketones, alcohols, esters, 
and hydrocarbons at 59 FR 13044). 

Comment: One commenter claims that 
section 6 of the Occupational Safety and 
Health Act requires OSHA to make 
certain legal findings before 
promulgating a standard and that 
therefore EPA has no authority to 
develop any AEL applicable to a 
workplace environment. Furthermore, 
since OSHA is the only agency that can 
make standards applicable in the 
workplace, any level developed by EPA 
is misleading. The same commenter said 
that EPA offers no reasoning as to why 
a different methodology for setting an 
AEL (from that of OSHA) is necessary or 
advisable. Therefore, this commenter 
believes that the Agency’s process 
violates equal protection unless EPA is 
publishing a new standard for chemical 
review under SNAP. 

Response: In this rulemaking, EPA 
has not developed an AEL that is 
applicable in any workplace. Rather, 
EPA looked at a range of possible AELs 
for purposes of determining whether 

nPB will pose significantly greater risk 
than other substitutes that are available 
in the same end use. The range of levels 
EPA used for its analysis is not binding. 
Moreover, as explained above in section 
V.B.2, EPA has concluded that for 
purposes of finding nPB acceptable in 
the solvent cleaning end use, it is not 
necessary to provide a non-binding 
recommended workplace exposure limit 
because these users in the solvent 
cleaning sector are regularly able to 
comply with even the lowest level EPA 
considered in performing its evaluation. 

For standards covering hazardous 
chemicals in the workplace, the OSH 
Act requires OSHA to set standards that, 
to the extent feasible, ensure that 
workers do not suffer material 
impairments of health. Standards 
established by OSHA under their statute 
have not typically prohibited the use of 
the chemical in any particular 
application, but instead establish 
performance goals for the use and 
handling of hazardous chemicals that 
reduce such risks to the extent feasible. 
The available information on health 
effects of nPB on workers is not 
sufficiently well-characterized to 
develop a standard based on avoiding 
material impairments of health in 
workers. Most manufacturers and 
organizations that set workplace 
exposure limits such as ACGIH and the 
American Industrial Hygiene 
Association use an approach similar to 
EPA’s and do not base exposure limits 
on avoiding material impairments of 
health in workers. Because of the need 
for large amounts of well-characterized 
data from the workplace on exposures 
and associated health effects to prepare 
an AEL to prevent material impairment, 
if EPA were to develop AELs for nPB 
and other chemicals based on the 
approach required by section 6 of the 
OSH Act, EPA would effectively be 
unable to assess the human health 
effects of ODS alternatives in time to 
assist industry in transitioning away 
from ODS. In order to provide for a 
more timely assessment of human 
health effects, as well as one that is 
consistent with federal guidelines of the 
National Academies of Science (NAS, 
1983), we have considered exposure 
levels following EPA guidance (U.S. 
EPA, 1994b). Different substances have 
different toxicological effects and those 
effects must be considered based on the 
best scientific information and 
methodologies available. It is incorrect 
to claim that such reviews, which focus 
on the effects of different substances, 
resulted in disparate treatment of nPB. 

VI. How can I use nPB as safely as 
possible? 

Below are actions that will help nPB 
users minimize exposure levels: 

All End Uses 

• All users of nPB should wear 
appropriate personal protective 
equipment, including chemical goggles, 
flexible laminate protective gloves (e.g., 
Viton, Silvershield) and chemical- 
resistant clothing. Special care should 
be taken to avoid contact with the skin 
since nPB, like many halogenated 
solvents, can be absorbed through the 
skin. Refer to OSHA’s standard for the 
selection and use of Personal Protective 
Equipment, 29 CFR 1910.132. 

• Limit worker exposure to solvents 
to minimize any potential adverse 
health effects. Workers should avoid 
staying for long periods of time in areas 
near where they have been using the 
solvent. Where possible, shorten the 
period during each day when a worker 
is exposed. Where respiratory protection 
is necessary to limit worker exposures, 
respirators must be selected and used in 
accordance with OSHA’s Respiratory 
Protection standard, 29 CFR 1910.134. 

• Use less solvent, or use a different 
solvent, either alone or in a mixture 
with nPB. 

• Follow all recommended safety 
precautions specified in the 
manufacturer’s MSDS. 

• Workers should receive safety 
training and education that includes 
potential health effects of exposure to 
nPB, covering information included on 
the appropriate MSDSs, as required by 
OSHA’s Hazard Communication 
Standard (29 CFR 1910.1200). 

• Request a confidential consultation 
from your State government on all 
aspects of occupational safety and 
health. You can contact the appropriate 
state agency that participates in OSHA’s 
consultation program. These contacts 
are on OSHA’s Web site at http:// 
www.osha.gov/oshdir/consult.html. For 
further information on OSHA’s 
confidential consultancy program, visit 
OSHA’s web page at http:// 
www.osha.gov/html/consultation.html. 

• Use the employee exposure 
monitoring programs and product 
stewardship programs where offered by 
manufacturers and formulators of nPB- 
based products. 

• If the manufacturer or formulator of 
your nPB-based product does not have 
an exposure monitoring program, we 
recommend that you start your own 
exposure monitoring program, and/or 
request a confidential consultation from 
your State government. A medical 
monitoring program should be 
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established for the early detection and 
prevention of acute and chronic effects 
of exposure to nPB. The workers’ 
physician(s) should be given 
information about the adverse health 
effects of exposure to nPB and the 
workers’ potential for exposure. 

• For non-aerosol solvent cleaning, 
follow guidelines in the National 
Emissions Standards for Hazardous Air 
Pollutant (NESHAP) for halogenated 
solvents cleaning if you are using nPB. 
The equipment and procedural changes 
described in the halogenated solvents 
NESHAP can reduce emissions, reduce 
solvent losses and lower the cost of 
cleaning with organic solvents. For 
more information on the halogenated 
solvents NESHAP, visit http:// 
www.epa.gov/ttn/atw/eparules.html and 
http://www.epa.gov/ttn/atw/degrea/ 
halopg.html. We note that these steps 
are useful for reducing exposure to any 
industrial solvent, and not just nPB. 

VII. Statutory and Executive Order 
Reviews 

A. Executive Order 12866: Regulatory 
Planning and Review 

Under Executive Order (EO) 12866 
(58 FR 51735, October 4, 1993), this 
action is a ‘‘significant regulatory 
action.’’ It raises novel legal or policy 
issues arising out of legal mandates, the 
President’s priorities, or the principles 
set forth in the Executive Order. 
Accordingly, EPA submitted this action 
to the Office of Management and Budget 
(OMB) for review under EO 12866 and 
any changes made in response to OMB 
recommendations have been 
documented in the docket for this 
action. 

In addition, EPA prepared an analysis 
of the potential costs and benefits 
associated with this action. This 
analysis is contained in the document 
‘‘Analysis of Economic Impacts of nPB 
Rulemaking.’’ A copy of the analysis is 
available in the docket for this action 
(Ref. EPA–HQ–OAR–2002–0064) and 
the analysis is briefly summarized here. 

In our analysis, we assumed that 
capital costs are annualized over 15 
years or less using a discount rate for 
determining net present value of 7.0%. 
The acceptability determination for 
solvents cleaning imposes no 
requirements and thus creates no 
additional cost to users. 

EPA also considered potential costs 
end users could incur to meet 
acceptable exposure levels if they are 
not already achieving it. EPA found that 
those users using nPB-based solvents in 
a vapor degreaser would save money by 
reducing solvent losses, and that the 
savings would recover the costs of 

emissions controls (e.g., secondary 
cooling coils, automated lifts or hoists) 
within a year of installation. Based on 
evidence from solvent suppliers, EPA 
believes that some of those users would 
have chosen to use nPB in order to 
avoid meeting requirements of the 
national emission standard for 
halogenated solvents cleaning and that 
they would only become aware of the 
potential savings due to reduced solvent 
usage as a result of this proposal 
(Ultronix, 2001; Kassem, 2003; 
Tattersall, 2004). Based on available 
exposure data for each sector, we 
assumed that 81% of nPB users in the 
non-aerosol solvent cleaning sector 
already achieve exposure levels at the 
lowest level that we considered, i.e., 18 
ppm (U.S. EPA, 2003). Of those nPB 
solvent users with exposure levels 
above that, we examined the cost 
associated with reducing emissions on 
average by 60%. 

If all nPB users in solvent cleaning 
reduced exposures to 18 ppm, EPA 
estimates that users would save up to $2 
million dollars per year, overall (U.S. 
EPA, 2007). The value will depend on 
the number of users that attempt to meet 
an acceptable exposure level which is 
already being achieved with existing 
equipment, the initial exposure level of 
cleaning solvent users, the price of nPB, 
and the amount of emission control 
equipment installed. 

B. Paperwork Reduction Act 
There are no new requirements for 

reporting or recordkeeping or 
information collection associated with 
this final rule. The final rule merely 
allows the use of substitutes for ozone- 
depleting substances, without requiring 
the collection, keeping, or reporting of 
information. OMB has previously 
approved the information collection 
requirements contained in the existing 
regulations in subpart G of 40 CFR part 
82 under the provisions of the 
Paperwork Reduction Act, 44 U.S.C. 
3501 et seq. and has assigned OMB 
control number 2060–0226 (EPA ICR 
No. 1596.06). This ICR included five 
types of respondent reporting and 
record-keeping activities pursuant to 
SNAP regulations: submission of a 
SNAP petition, filing a SNAP//Toxic 
Substance Control Act (TSCA) 
Addendum, notification for test 
marketing activity, record-keeping for 
substitutes acceptable subject to use 
restrictions, and record-keeping for 
small volume uses. A copy of the OMB 
approved Information Collection 
Request (ICR) may be obtained from 
Susan Auby, Collection Strategies 
Division; U.S. Environmental Protection 
Agency (2822T); 1200 Pennsylvania 

Ave., NW., Washington, DC 20460 or by 
calling (202) 566–1672. 

Burden means the total time, effort, or 
financial resources expended by persons 
to generate, maintain, retain, or disclose 
or provide information to or for a 
Federal agency. This includes the time 
needed to review instructions; develop, 
acquire, install, and utilize technology 
and systems for the purposes of 
collecting, validating, and verifying 
information, processing and 
maintaining information, and disclosing 
and providing information; adjust the 
existing ways to comply with any 
previously applicable instructions and 
requirements; train personnel to be able 
to respond to a collection of 
information; search data sources; 
complete and review the collection of 
information; and transmit or otherwise 
disclose the information. 

An agency may not conduct or 
sponsor, and a person is not required to 
respond to a collection of information 
unless it displays a currently valid OMB 
control number. The OMB control 
numbers for EPA’s regulations in 40 
CFR are listed in 40 CFR part 9. 

C. Regulatory Flexibility Act 
The Regulatory Flexibility Act (RFA) 

generally requires an agency to prepare 
a regulatory flexibility analysis of any 
rule subject to notice and comment 
rulemaking requirements under the 
Administrative Procedure Act or any 
other statute unless the agency certifies 
that the rule will not have a significant 
economic impact on a substantial 
number of small entities. Small entities 
include small businesses, small 
organizations, and small governmental 
jurisdictions. The RFA provides default 
definitions for each type of small entity. 
Small entities are defined as: (1) A small 
business as defined by the Small 
Business Administration’s (SBA) 
regulations at 13 CFR 121.201; (2) a 
small governmental jurisdiction that is a 
government of a city, county, town, 
school district or special district with a 
population of less than 50,000; and (3) 
a small organization that is any not-for- 
profit enterprise which is independently 
owned and operated and is not 
dominant in its field. However, the RFA 
also authorizes an agency to use 
alternate definitions for each category of 
small entity, ‘‘which are appropriate to 
the activities of the agency’’ after 
proposing the alternate definition(s) in 
the Federal Register and taking 
comment. 5 U.S.C. 601(3)—(5). In 
addition, to establish an alternate small 
business definition, agencies must 
consult with SBA’s Office of Advocacy. 

For purposes of assessing the impacts 
of EPA’s June 2003 proposed rule on 
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small entities, EPA proposed to define 
‘‘small business’’ as a small business 
with less than 500 employees, rather 
than use the individual SBA size 
standards for the numerous NAICS 
subsectors and codes to simplify the 
economic analysis. We solicited 
comments on the use of this alternate 
definition for this analysis in the June 
2003 NPRM and received no public 
comments. EPA also consulted with the 
SBA’s Office of Advocacy on the use of 
an alternate small business definition of 
500 employees. The Office of Advocacy 
concurred with EPA’s use of this 
alternate definition to analysis the 
economic impacts on small businesses 
from the use of n-propyl bromide as an 
acceptable substitute for use in metals, 
precision, and electronics cleaning, and 
in aerosols and adhesives end-uses. 
Therefore, EPA used this alternate 
definition for this final rule. We believe 
that no small governments or small 
organizations are affected by this rule. 
This approach slightly reduced the 
number of small businesses included in 
our analysis and slightly increased the 
percentage of small businesses for 
whom the analysis indicated the use of 
nPB in metals, precision, and 
electronics cleaning may have an 
economically significant impact. The 
number and types of small businesses 
that are subject to this rule have not 
changed significantly since the June 
2003 proposal. EPA intends to use this 
alternate definition of ‘‘small business’’ 
for regulatory flexibility analyses under 
the RFA for any other rule related to the 
use of nPB as a chemical alternative to 
ozone-depleting substances (ODS) for 
the same end uses in the June 2003 
NPRM (e.g., adhesives and aerosol 
solvents). 

After considering the economic 
impacts of this rule on small entities, I 
certify that this action will not have a 
significant economic impact on a 
substantial number of small entities. 
EPA estimates that approximately 1470 
users of nPB industrial cleaning 
solvents (e.g., cleaning with vapor 
degreasers) would be subject to this 
rule. This rule lists nPB as an acceptable 
substitute for ODS. This rule itself does 
not impose any binding requirements on 
users of nPB, and therefore will not 
have a significant economic impact on 
a substantial number of small entities. 
EPA did however analyze the potential 
economic impacts on small businesses 
that use nPB for cleaning solvents for 
metals cleaning, electronics cleaning, or 
precision cleaning. The details of EPA’s 
analysis are described in the supporting 
materials for this rulemaking (U.S. EPA, 
2007). Based on its analysis, EPA 

believes businesses using nPB-based 
cleaning solvents for metals cleaning, 
electronics cleaning, or precision 
cleaning would experience significant 
cost benefits by reducing spending on 
solvent. 

D. Unfunded Mandates Reform Act 
Title II of the Unfunded Mandates 

Reform Act of 1995 (UMRA), Public 
Law 104–4, establishes requirements for 
Federal agencies to assess the effects of 
their regulatory actions on State, local, 
and tribal governments and the private 
sector. Under section 202 of the UMRA, 
EPA generally must prepare a written 
statement, including a cost-benefit 
analysis, for proposed and final rules 
with ‘‘Federal mandates’’ that may 
result in expenditures to State, local, 
and tribal governments, in the aggregate, 
or to the private sector, of $100 million 
or more in any one year. Before 
promulgating an EPA rule for which a 
written statement is needed, section 205 
of the UMRA generally requires EPA to 
identify and consider a reasonable 
number of regulatory alternatives and 
adopt the least costly, most cost- 
effective or least burdensome alternative 
that achieves the objectives of the rule. 
The provisions of section 205 do not 
apply when they are inconsistent with 
applicable law. Moreover, section 205 
allows EPA to adopt an alternative other 
than the least costly, most cost-effective 
or least burdensome alternative if the 
Administrator publishes with the final 
rule an explanation why that alternative 
was not adopted. Before EPA establishes 
any regulatory requirements that may 
significantly or uniquely affect small 
governments, including tribal 
governments, it must have developed 
under section 203 of the UMRA a small 
government agency plan. The plan must 
provide for notifying potentially 
affected small governments, enabling 
officials of affected small governments 
to have meaningful and timely input in 
the development of EPA regulatory 
proposals with significant Federal 
intergovernmental mandates, and 
informing, educating, and advising 
small governments on compliance with 
the regulatory requirements. EPA has 
determined that this rule does not 
contain a Federal mandate that may 
result in expenditures of $100 million or 
more for State, local, and tribal 
governments, in the aggregate, or the 
private sector in any one year. This final 
rule does not affect State, local, or tribal 
governments. This rule contains no 
enforceable requirements. The impact of 
users meeting the AEL range discussed 
in the preamble is from a savings of $2 
million per year to a cost of $0 million 
per year. Therefore, the impact of this 

rule on the private sector is less than 
$100 million per year. Thus, this rule is 
not subject to the requirements of 
sections 202 and 205 of the UMRA. EPA 
has determined that this rule contains 
no regulatory requirements that might 
significantly or uniquely affect small 
governments. This regulation applies 
directly to facilities that use these 
substances and not to governmental 
entities. 

E. Executive Order 13132: Federalism 
Executive Order 13132, entitled 

‘‘Federalism’’ (64 FR 43255, August 10, 
1999), requires EPA to develop an 
accountable process to ensure 
‘‘meaningful and timely input by State 
and local officials in the development of 
regulatory policies that have federalism 
implications.’’ ‘‘Policies that have 
federalism implications’’ is defined in 
the Executive Order to include 
regulations that have ‘‘substantial direct 
effects on the States, on the relationship 
between the national government and 
the States, or on the distribution of 
power and responsibilities among the 
various levels of government.’’ 

This final rule does not have 
federalism implications. It will not have 
substantial direct effects on the States, 
on the relationship between the national 
government and the States, or on the 
distribution of power and 
responsibilities among the various 
levels of government, as specified in 
Executive Order 13132. This regulation 
applies directly to facilities that use 
these substances and not to 
governmental entities. Thus, Executive 
Order 13132 does not apply to this rule. 

F. Executive Order 13175: Consultation 
and Coordination With Indian Tribal 
Governments 

Executive Order 13175, entitled 
‘‘Consultation and Coordination with 
Indian Tribal Governments’’ (65 FR 
67249, November 6, 2000), requires EPA 
to develop an accountable process to 
ensure ‘‘meaningful and timely input by 
tribal officials in the development of 
regulatory policies that have tribal 
implications.’’ ‘‘Policies that have tribal 
implications’’ is defined in the 
Executive Order to include regulations 
that have ‘‘substantial direct effects on 
one or more Indian tribes, on the 
relationship between the Federal 
government and the Indian tribes, or on 
the distribution of power and 
responsibilities between the Federal 
government and Indian tribes.’’ 

This final rule does not have tribal 
implications. It will not have substantial 
direct effects on tribal governments, on 
the relationship between the Federal 
government and Indian tribes, or on the 
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distribution of power and 
responsibilities between the Federal 
government and Indian tribes, as 
specified in Executive Order 13175. 

This final rule would not significantly 
or uniquely affect the communities of 
Indian tribal governments, because this 
regulation applies directly to facilities 
that use these substances and not to 
governmental entities. Thus, Executive 
Order 13175 does not apply to this final 
rule. 

G. Executive Order 13045: Protection of 
Children From Environmental Health 
and Safety Risks 

Executive Order 13045: ‘‘Protection of 
Children from Environmental Health 
Risks and Safety Risks’’ (62 FR 19885, 
April 23, 1997) applies to any rule that: 
(1) Is determined to be ‘‘economically 
significant’’ as defined under Executive 
Order 12866, and (2) concerns an 
environmental health or safety risk that 
EPA has reason to believe may have a 
disproportionate effect on children. If 
the regulatory action meets both criteria, 
the Agency must evaluate the 
environmental health or safety effects of 
the planned rule on children, and 
explain why the planned regulation is 
preferable to other potentially effective 
and reasonably feasible alternatives 
considered by the Agency. 

This final rule is not subject to the 
Executive Order because it is not 
economically significant as defined in 
Executive Order 12866, and because the 
Agency does not have reason to believe 
the environmental health or safety risks 
addressed by this action present a 
disproportionate risk to children. The 
exposure limits and acceptability 
listings in this final rule apply to the 
workplace. These are areas where we 
expect adults are more likely to be 
present than children, and thus, the 
agents do not put children at risk 
disproportionately. 

H. Executive Order 13211: Actions That 
Significantly Affect Energy Supply, 
Distribution, or Use 

This rule is not a ‘‘significant energy 
action’’ as defined in Executive Order 
13211, ‘‘Actions Concerning Regulations 
That Significantly Affect Energy Supply, 
Distribution, or Use’’ (66 FR 28355 (May 
22, 2001)) because it is not likely to 
have a significant adverse effect on the 
supply, distribution, or use of energy. 
This action would impact 
manufacturing of various metal, 
electronic, medical, and optical 
products cleaned with solvents 
containing nPB and products made with 
adhesives containing nPB. Further, we 
have concluded that this rule is not 

likely to have any adverse energy 
effects. 

I. National Technology Transfer and 
Advancement Act 

Section 12(d) of the National 
Technology Transfer and Advancement 
Act of 1995 (‘‘NTTAA’’), Public Law 
104–113, section 12(d) (15 U.S.C. 272 
note) directs EPA to use voluntary 
consensus standards in its regulatory 
activities unless to do so would be 
inconsistent with applicable law or 
otherwise impractical. Voluntary 
consensus standards are technical 
standards (e.g., materials specifications, 
test methods, sampling procedures, and 
business practices) that are developed or 
adopted by voluntary consensus 
standards bodies. The NTTAA directs 
EPA to provide Congress, through OMB, 
explanations when the Agency decides 
not to use available and applicable 
voluntary consensus standards. 

This action does not involve technical 
standards. Therefore, EPA did not 
consider the use of any voluntary 
consensus standards. 

J. Congressional Review Act 
The Congressional Review Act, 5 

U.S.C. 801 et seq., as added by the Small 
Business Regulatory Enforcement 
Fairness Act of 1996, generally provides 
that before a rule may take effect, the 
agency promulgating the rule must 
submit a rule report, which includes a 
copy of the rule, to each House of the 
Congress and to the Comptroller General 
of the United States. EPA will submit a 
report containing this rule and other 
required information to the U.S. Senate, 
the U.S. House of Representatives, and 
the Comptroller General of the United 
States prior to publication of the rule in 
the Federal Register. A major rule 
cannot take effect until 60 days after it 
is published in the Federal Register. 
This action is not a ‘‘major rule’’ as 
defined by 5 U.S.C. 804(2). This rule 
will be effective July 30, 2007. 

VIII. References 
The documents below are referenced 

in the preamble. All documents are 
located in the Air Docket at the address 
listed in section I.B.1 at the beginning 
of this document. Unless specified 
otherwise, all documents are available 
electronically through the Federal 
Docket Management System, Docket # 
EPA–HQ–OAR–2002–0064. Some 
specific items are available only in hard 
copy in dockets A–2001–07 or A–92–42 
(legacy docket numbers for SNAP nPB 
rule and for SNAP program and 
submissions). Numbers listed after the 
reference indicate the docket and item 
numbers. 

Availability 

IBSA, 2002. Record of September 5, 2002 
Meeting with the International 
Brominated Solvents Association Inc. 
(A–2001–07, II–D–60) 

Ozone-Depletion Potential and Other 
Environmental Impacts 

ATSDR, 1994. Toxicological Profile For 
Acetone. Agency for Toxic Substances 
and Disease Registry. May, 1994. 
Available at http://www.atsdr.cdc.gov/ 
toxprofiles/tp21-c5.pdf (EPA–HQ–OAR– 
2002–0064–0118) 

ATSDR, 1996. Toxicological Profile For 1,2- 
Dichloroethene. Agency for Toxic 
Substances and Disease Registry. August, 
1996. Available at http:// 
www.atsdr.cdc.gov/toxprofiles/tp87- 
c5.pdf (EPA–HQ–OAR–2002–0064– 
0113) 

ATSDR, 1997. Toxicological Profile For 
Trichloroethylene. Agency for Toxic 
Substances and Disease Registry. 
September, 1997. Available at http:// 
www.atsdr.cdc.gov/toxprofiles/tp19- 
c5.pdf (EPA–HQ–OAR–2002–0064– 
0123) 

ATSDR, 2004. Draft Toxicological Profile For 
1,1,1-Trichloroethane. Agency for Toxic 
Substances and Disease Registry. 
September, 2004. Updated draft for 
comment. Available at http:// 
www.atsdr.cdc.gov/toxprofiles/tp70- 
c6.pdf (EPA–HQ–OAR–2002–0064– 
0132) 

EDSTAC, 1998. Final Report of the Endocrine 
Disruptor Screening and Testing 
Advisory Committee. August, 1998. 
(EPA–HQ–OAR–2002–0064–0136) 

Geiger et al., 1998. Geiger, D.L., Call, D.J., 
and Brooke, L.T. 1988. Acute Toxicities 
of Organic Chemicals to Fathead 
Minnows (Pimephales promelas), Vol. 4. 
In: Center for Lake Superior 
Environmental Stud., Univ. of 
Wisconsin-Superior, Superior, WI I:355. 
(Summarized in ICF, 2004a) 

HSDB, 2004. Hazardous Substances Databank 
File for 1-Bromopropane. Accessed 1/ 
2004 from the World Wide Web at http:// 
toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./ 
temp/∼dLwM9e:1 (Summarized in ICF, 
2004a) 

ICF, 2004a. ICF Consulting. Memo to E. 
Birgfeld, EPA, re: nPB Aquatic Toxicity. 
January 19, 2004. (EPA–HQ–OAR–2002– 
0064–0193) 

LaGrega, M., Buckingham, P., Evans, J., and 
Environmental Resources Management, 
2001. Hazardous Waste Management. 
Second Edition. McGraw-Hill, New 
York, NY. 2001. (EPA–HQ–OAR–2002– 
0064–0112) 

Linnell, 2003. Comments from the 
Electronics Industry Alliance. (EPA–HQ– 
OAR–2002–0064 items –0043, –0044, 
and –0045) 

NPS, 1997. Irwin, R.J., M. VanMouwerik, L. 
Stevens, M.S. Seese, and W. Basham. 
1997. Environmental Contaminants 
Encyclopedia. National Park Service, 
Water Resources Division, Fort Collins, 
Colorado. (EPA–HQ–OAR–2002–0064– 
0086) 

VerDate Aug<31>2005 18:10 May 29, 2007 Jkt 211001 PO 00000 Frm 00023 Fmt 4701 Sfmt 4700 E:\FR\FM\30MYR2.SGM 30MYR2rw
ilk

in
s 

on
 P

R
O

D
1P

C
63

 w
ith

 R
U

LE
S

_2

AMR XIV Comment Response Document FINAL (11-17-10) Page 71 of 357



30164 Federal Register / Vol. 72, No. 103 / Wednesday, May 30, 2007 / Rules and Regulations 

Steminiski, 2003. July 27, 2003 Comment 
from J. Steminiski, PhD. (EPA–HQ– 
OAR–2002–0064–0035 and –0043) 

U.S. Economic Census, 2002a. General 
Summary: 2002. Subject Series. Report 
No. EC02–31SG–1, October, 2005. U.S. 
Census Bureau. (EPA–HQ–OAR–2002– 
0064–0133) 

U.S. Economic Census, 2002b. U.S. Economic 
Census for Island Areas, 2002. Report for 
Northern Marianas Islands, Rpt. No. 
IA02–00A–NMI, May, 2004. U.S. Census 
Bureau. (EPA–HQ–OAR–2002–0064– 
0091) 

U.S. Economic Census, 2002c. U.S. Economic 
Census for Island Areas, 2002. Report for 
Guam, Rpt. No. IA02–00A–GUAM, 
March, 2005. U.S. Census Bureau. (EPA– 
HQ–OAR–2002–0064–0102) 

U.S. Economic Census, 2002d. U.S. 
Economic Census for Island Areas, 2002. 
Report for Virgin Islands, Rpt. No. IA02– 
00A–VI , April, 2005. U.S. Census 
Bureau. (EPA–HQ–OAR–2002–0064– 
0131) 

U.S. Economic Census, 2002e. U.S. Economic 
Census for Island Areas, 2002. Report for 
American Samoa, Rpt. No. IA02–00A– 
AS, April, 2005. U.S. Census Bureau. 
(EPA–HQ–OAR–2002–0064–0103) 

U.S. Economic Census, 2002f. U.S. Economic 
Census for Island Areas, 2002. Report for 
Puerto Rico: Manufacturing, Rpt. No. 
IA02–00I–PRM, October, 2005. U.S. 
Census Bureau. (EPA–HQ–OAR–2002– 
0064–0107) 

U.S. EPA, 1980. Ambient Water Quality 
Criteria for Dichloroethylenes. EPA 440/ 
5–80–041 October, 1980. Available at 
http://www.epa.gov/waterscience/pc/ 
ambientwqc/dichloroethylenes80.pdf 

U.S. EPA, 1992. Hazard Assessment 
Guidelines for Listing Chemicals on the 
Toxic Release Inventory, Revised Draft. 
Washington, DC: Office of Pollution, 
Prevention and Toxics. As referenced in 
ICF, 2004a. 

U.S. EPA, 1994a. Chemical Summary for 
Methyl Chloroform, prepared by Office 
of Pollution Prevention and Toxics, 
August, 1994. (EPA–HQ–OAR–2002– 
0064–0121) 

WMO, 2002: Scientific Assessment of Ozone 
Depletion: 2002, Global Ozone Research 
and Monitoring Project—Report No. 47, 
Geneva, 2003 Full report available online 
at http://esrl.noaa.gov/csd/assessments/ 
(A–2001–07, II–A–20) 

Wuebbles, Donald J. 2002. ‘‘The Effect of 
Short Atmospheric Lifetimes on 
Stratospheric Ozone.’’ Written for Enviro 
Tech International, Inc. Department of 
Atmospheric Sciences, University of 
Illinois-Urbana. (EPA–HQ–OAR–2002– 
0064–0114) 

Flammability and Fire Safety 

BSOC, 2000. February 1, 2000 Tabulation of 
Flammability Studies on n-Propyl 
Bromide from the Brominated Solvents 
Committee, and other information on 
flammability of n-propyl bromide. (A– 
2001–07, II–D–45) 

Miller, 2003. Albemarle Corporation 
comments-Flash Point Data for n-Propyl 
Bromide. (EPA–HQ–OAR–2002–0064– 
0040) 

Morford, 2003a, b. Enviro Tech International 
Comment re Section IV D Flammability 
with Exhibits (7/25/03) (EPA–HQ–OAR– 
2002–0064–0030 and EPA–HQ–OAR– 
2002–0064–0031) 

Morford, 2003c. Enviro Tech Int. 
Flammability of nPB & Comparison With 
Methylene Chloride-Additional 
Comments on Flammability (7/29/03) 
(EPA–HQ–OAR–2002–0064–0036) 

Shubkin, 2003. R. Shubkin, Poly Systems, 
EPA received 7/23/03 Re: Comment on 
Flammability of n-Propyl Bromide as 
Discussed in Proposed Rule Published in 
Federal Register (EPA–HQ–OAR–2002– 
0064–0025) 

Weiss Cohen, 2003. T. Weiss Cohen, Dead 
Sea Bromine Group, 7/31/2003 Comment 
to Federal Register Proposed Rules of 
June 3, 2003, on Protection of 
Stratospheric Ozone: Listing of 
Substitutes for Ozone-Depleting 
Substances—n-Propyl Bromide (EPA– 
HQ–OAR–2002–0064–0053) 

Human Health 

ACGIH, 1991. Skin Notation Documentation 
for Methyl Chloride. Available online at 
http://www.acgih.org. 

ACGIH, 2005. Documentation for Threshold 
Limit Value for 1-Bromopropane. 2005. 
Available online at http://www.acgih.org. 

Albemarle, 2003. Product Description for 
Abzol() Cleaners. 2003. (EPA–HQ– 
OAR–2002–0064–0148) 

Beck and Caravati, 2003. Neurotoxicity 
associated with 1-bromopropane 
exposure. Utah Poison Control Center, 
University of Utah, Salt Lake City, UT. 
J Toxicology Clinical Toxicology 
41(5):729. (Abstract from conference). 
2003. (EPA–HQ–OAR–2002–0064–0111) 

CERHR, 2002a. NTP-Center for the 
Evaluation of Risks to Human 
Reproduction Expert Panel Report on the 
Reproductive and Developmental 
Toxicity of 1–Bromopropane [nPB]. 
March 2002. (EPA–HQ–OAR–2002– 
0064–0096) 

ClinTrials, 1997a. A 28-Day Inhalation Study 
of a VaporFormulation of ALBTA1 in the 
Albino Rat. Report No. 91189. Prepared 
by ClinTrials BioResearch Laboratories, 
Ltd., Senneville, Quebec, Canada. May 
15, 1997. Sponsored by Albemarle 
Corporation, Baton Rouge, LA. (A–91– 
42, X–A–4) 

ClinTrials, 1997b. ALBTA1: A 13–Week 
Inhalation Study of a Vapor Formulation 
of ALBTA1 in the Albino Rat. Report No. 
91190. Prepared by ClinTrials 
BioResearch Laboratories, Ltd., 
Senneville, Quebec, Canada. February 
28, 1997. Sponsored by Albemarle 
Corporation, Baton Rouge, LA. (A–91– 
42, X–A–5) 

Dunson et al, 2002. Dunson, D., Colombo, 
and B., Baird, D. Changes with age in the 
level and duration of fertility in the 
menstrual cycle. Human Reproduction, 
Vol. 17, No. 5, pp. 1399–1403, 2002. 
(EPA–HQ–OAR–2002–0064–0120) 

Fueta et al., 2002. Y. Fueta, K. Fukunaga, T. 
Ishidao, H. Hori. Hyperexcitability and 
changes in activities of Ca2+/ 
calmodulin-dependent kinase II and 

mitogen-activated protein kinase in the 
hippocampus of rats exposed to 1- 
bromopropane. 2002. Life Sciences 72 
(2002) 521–529. (EPA–HQ–OAR–2002– 
0064–0115) 

Fueta et al., 2004. Y. Fueta, T. Fukuda, T. 
Ishidao, H. Hori. Electrophysiology and 
immunohistochemistry in the 
hippocampal CA1 and the Dentate Gyrus 
of Rats Chronically exposed to 1– 
Bromopropane, a Substitute for Specific 
Chlorofluorocarbons. Neuroscience 124 
(2004) 593–603. (EPA–HQ–OAR–2002– 
0064–0142) 

Honma et al., 2003. Honma, T, Suda M, 
Miyagawa M. ‘‘Inhalation of 1- 
bromopropane causes excitation in the 
central nervous system of male F344 
rats.’’ Neurotoxicology. 2003 Aug; 24 (4– 
5):563–75. (EPA–HQ–OAR–2002–0064– 
0138) 

ICF, 2002. Risk Screen for Use of N-Propyl 
Bromide. ICF Consulting. Prepared for 
U.S. EPA, May, 2002. (EPA–HQ–OAR– 
2002–0064–0006 through –0012) 

ICF, 2004b. ICF Consulting. ICF Consulting 
Review of the TERA Report. December 
13, 2004 

ICF, 2004c. ICF Consulting. External Expert 
Review Panel on n-Propyl Bromide. 
December 13, 2004 

ICF, 2004d. ICF Consulting. Review of 
ACGIH’s Proposed Threshold Limit 
Value for 1-Bromopropane. April 26, 
2004 

ICF, 2006a. ICF Consulting. Risk Screen on 
Substitutes for Ozone-Depleting 
Substances for Adhesive, Aerosol 
Solvent, and Solvent Cleaning 
Applications. Proposed Substitute: n- 
Propyl Bromide. April 18, 2006. 
Attachments: A, Determination of an 
AEL; B, Derivation of an RfC; C, 
Evaluation of the Global Warming 
Potential; D, Occupational Exposure 
Analysis for Adhesive Applications; E, 
Occupational Exposure Analysis for 
Aerosol Solvent Applications; F, General 
Population Exposure Assessment for n- 
Propyl Bromide 

ICF, 2006b. ICF Consulting. Revised 
Memorandum regarding RTI Metabolism 
Study on nPB. April, 2006. (EPA–HQ– 
OAR–2002–0064–0179) 

Ichihara G., Jong X., Onizuka J., et al., 1999. 
Histopathological changes of nervous 
system and reproductive organ and 
blood biochemical findings in rats 
exposed to 1-bromopropane. (Abstract 
only) Abstracts of the 72nd Annual 
Meeting of Japan Society for 
Occupational Health. May 1999. Tokyo. 
(A–2001–07, II–A–15) 

Ichihara G., Kitoh J., Yu, X., et al., 2000a. 1- 
Bromopropane, an alternative to ozone 
layer depleting solvents, is dose- 
dependently neurotoxic to rats in long- 
term inhalation exposure. Toxicol 
Sciences 55:116–123. (A–2001–07, II–A– 
8) 

Ichihara G., Yu X., Kitoh J., et al. 2000b. 
Reproductive toxicity of 1- 
bromopropane, a newly introduced 
alternative to ozone layer depleting 
solvents, in male rats. Toxicol Sciences 
54:416–423. (A–2001–07, II–A–7) 

VerDate Aug<31>2005 18:10 May 29, 2007 Jkt 211001 PO 00000 Frm 00024 Fmt 4701 Sfmt 4700 E:\FR\FM\30MYR2.SGM 30MYR2rw
ilk

in
s 

on
 P

R
O

D
1P

C
63

 w
ith

 R
U

LE
S

_2

AMR XIV Comment Response Document FINAL (11-17-10) Page 72 of 357



30165 Federal Register / Vol. 72, No. 103 / Wednesday, May 30, 2007 / Rules and Regulations 

Ichihara G. et al., 2002. Neurological 
Disorders in Three Workers Exposed to 
1–Bromopropane. J Occu. Health 44:1–7. 
(A–2001–07, II–D–64) 

Ichihara et al., 2004a. G. Ichihara, W. Li, X. 
Ding, S. Peng, X. Yu, E. Shibata, T. 
Yamada, H. Wang, S. Itohara, S. Kanno, 
K. Sakai, H. Ito, K. Kanefusa, and Y. 
Takeuchi. A Survey on Exposure Level, 
Health Status, and Biomarkers in 
Workers Exposed to 1-Bromopropane. 
Am Jrnl of Ind Med 45:63–75 (2004) 
(EPA–HQ–OAR–2002–0064–0093) 

Ichihara et al., 2004b. Gaku Ichihara, Weihua 
Li, Eiji Shibata, Xuncheng Ding, Hailan 
Wang, Yideng Liang, Simeng Peng, 
Seiichiro Itohara, Michihiro Kamijima, 
Qiyuan Fan, Yunhui Zhang, Enhong 
Zhong, Xiaoyun Wu, William M. 
Valentine, and Yasuhiro Takeuchi. 
Neurological Abnormalities in Workers 
of 1-Bromopropane Factory. Env’l Health 
Perspectives, 30 June 2004. (EPA–HQ– 
OAR–2002–0064–0139) 

Ishidao et al., 2002. Ishidao T, Kunugita N, 
Fueta Y, Arashidani K, Hori H. Effects of 
inhaled 1-bromopropane vapor on rat 
metabolism. Toxicol Lett. 2002 Aug 5; 
134(1–3):237–43 (EPA–HQ–OAR–2002– 
0064–0125) 

Majersik et al., 2004. Chronic Exposure to 1- 
Bromopropane Associated with Spastic 
Paraparesis and Distal Neuropathy: A 
Report of Six Foam Cushion Gluers. 
Poster paper from 129th Annual Meeting 
of the American Neurological 
Association, Toronto. October, 2004. 
(EPA–HQ–OAR–2002–0064–0219) 

Majersik et al, 2005. ‘‘Spastic Paraparesis and 
Distal Neuropathy Associated with 
Chronic Exposure to 1BP,’’ Presentation 
by Drs. J. Majersik, M. Caravati, and J. 
Steffens at the North American Congress 
of Clinical Toxicologists. September 14, 
2005. (EPA–HQ–OAR–2002–0064–0116) 

Miller, 2005. ‘‘1-Bromopropane: A Private 
Neurological Practice Experience in 
2000,’’ Presentation by Dr. J.M. Miller, at 
the North American Congress of Clinical 
Toxicologists. September 14, 2005 (EPA– 
HQ–OAR–2002–0064–0216) 

Nemhauser, 2005. ‘‘Bromopropane: A Health 
Hazard Evaluation Revisited’’ 
Presentation by Dr. J. Nemhauser, U.S. 
Public Health Service, Centers for 
Disease Control & Presentation at the 
North American Congress of Clinical 
Toxicologists. September 14, 2005. 
(EPA–HQ–OAR–2002–0064–0105) 

NIOSH, 2003a. NIOSH Health Hazard 
Evaluation Report #99–0260–2906 Marx 
Industries, Inc. Sawmills, NC. Available 
online at http://www.cdc.gov/niosh/hhe/ 
reports/pdfs/1999-0260-2906.pdf. (EPA– 
HQ–OAR–2002–0064–0094) 

NTP, 2003. Results of 13-week Inhalation 
Testing by the National Toxicology 
Program. Available at http://ntp- 
apps.niehs.nih.gov/ntp_tox/
index.cfm?fuseaction=
ntpsearch.searchresults&searchterm=
106-94-5 

O’Malley, 2004. Letter from Nancy O’Malley, 
Toxicology Advisor, Albemarle 
Corporation to The Science Group of the 
American Conference of Governmental 

Industrial Hygienists. Comments on the 
draft Documentation for proposed TLV 
for 1-bropmopropane (1-BP). July 30, 
2004. (EPA–HQ–OAR–2002–0064–0128) 

Raymond and Ford, 2005. ‘‘Clinical Case 
Presentations from a Foam Furniture 
Fabrication Plant in North Carolina,’’ 
Presentation by Drs. Larry Raymond and 
Marsha Ford at the North American 
Congress of Clinical Toxicologists. 
September 14, 2005. (EPA–HQ–OAR– 
2002–0064–0170) 

Risotto, 2003. Comments of the Halogenated 
Solvents Industry Alliance on nPB 
proposed rule. June, 2003. (EPA–HQ– 
OAR–2002–0064–0050) 

Rodricks, 2002. October 21, 2002 remarks 
from Dr. J. Rodricks, Environ, to R. 
Morford, Enviro Tech International 
concerning derivation of an OEL for n- 
propyl bromide with cover letter to EPA 
from Enviro Tech International (A–2001– 
07, II–D–65) 

Rozman and Doull, 2002. ‘‘Derivation of an 
Occupational Exposure Limit for n- 
Propyl Bromide Using an Improved 
Methodology’’ App Occu. Env. Hyg. 17: 
711–716 (A–2001–07, II–D–63) 

Rozman and Doull, 2005. Presentation by 
Drs. Rozman and Doull at the North 
American Congress of Clinical 
Toxicologists. September 14, 2005. 
(EPA–HQ–OAR–2002–0064–0126) 

RTI, 2005. Report on uptake and metabolism 
of 1-bromopropane in rats and mice. 
Research Triangle Institute report for the 
National Toxicology Program. June, 
2005. (EPA–HQ–OAR–2002–0064–0077, 
–0080, –0081, –0082, –0101, –0104, 
–0137, –0137.1) 

Sekiguchi, S., Suda, M., Zhai, Y.L., Honma, 
T., ‘‘Effects of 1-bromopropane, 2- 
bromopropane, and 1,2-dichloropropane 
on the estrous cycle and ovulation in 
F344 rats.’’ Toxicol Lett 2002 Jan 5; 
126(1):41–9 (A–2001–07, II–D–39) 

SLR International, 2001. ‘‘Inhalation 
Occupational Exposure Limit for n- 
Propyl Bromide.’’ Prepared for Enviro 
Tech International, Inc. 2001. (A–2001– 
07, II–D–15) 

Sohn et al., 2002. Sohn, Y.K., Suh, J.S., Kim, 
J.W., Seo, H.H., Kim, J.Y., Kim, H.Y., Lee, 
J.Y., Lee, S.B., Han, J.H., Lee, Y.M., Lee, 
J.Y. ‘‘A histopathologic study of the 
nervous system after inhalation exposure 
of 1-bromopropane in rat.’’ Toxicol Lett. 
2002 May 28; 131(3):195–201. (EPA– 
HQ–OAR–2002–0064–0127) 

Stelljes and Wood, 2004. Stelljes, M., Wood, 
R. Development of an occupational 
exposure limit for n-propylbromide 
using benchmark dose methods. 
Regulatory Toxicology and 
Pharmacology 40 (2004) 136–150 (EPA– 
HQ–OAR–2002–0064–0087) 

Stelljes, ME, 2005. Mechanistic Hypothesis 
for n-Propylbromide and Ramifications 
for Occupational Exposure Limit in the 
United States. Technical Memorandum 
to EnviroTech International. 7 
September, 2005. (EPA–HQ–OAR–2002– 
0064–0144) 

TERA, 2004. Toxicological Excellence for 
Risk Assessment. Scientific Review of 1- 
Bromopropane Occupational Exposure 

Limit Derivations—Preliminary 
Thoughts and Areas for Further 
Analysis. 2004. (EPA–HQ–OAR–2002– 
0064–0189) 

Toraason, M., Lynch, D.W., DeBorda, D.G., 
Singh, N., Krieg, E., Butler, 
M.A.,Toennis, C.A., Nemhauser, J.B., 
2006. DNA damage in leukocytes of 
workers occupationally exposed to 1- 
bromopropane. Mutation Research 603 
(2006) 1–14 (EPA–HQ–OAR–2002–0064– 
0130) 

U.S. EPA, 1991. Guidelines for 
Developmental Toxicity Risk 
Assessment. U.S. Environmental 
Protection Agency. (A–2001–07, II–A– 
51) 

U.S. EPA, 1994b. U.S. Environmental 
Protection Agency (U.S. EPA). 1994. 
Methods for derivation of inhalation 
reference concentrations and application 
of inhalation dosimetry. EPA/600/8–90/ 
066F. Office of Health and 
Environmental Assessment, Washington, 
DC. 1994. (A–2001–07, II–A–16) 
Available online at http://cfpub.epa.gov/ 
ncea/cfm/recordisplay.cfm?deid=71993 

U.S. EPA, 1995b. The Use of the Benchmark 
Dose Approach in Health Risk 
Assessment. EPA/630–R–94–007. Risk 
Assessment Forum, Washington, DC. (A– 
2001–07, II–A–17) 

U.S. EPA, 1996. Guidelines for Reproductive 
Toxicity Risk Assessment. U.S. 
Environmental Protection Agency, Risk 
Assessment Forum, Washington, DC, 
630/R–96/009, 1996. (EPA–HQ–OAR– 
2002–0064–0109) 

U.S. EPA, 2003. Summary of Data on 
Workplace Exposure to n-Propyl 
Bromide, May 21, 2003. EPA’s summary 
of exposure data from nPB suppliers and 
NIOSH. (EPA–HQ–OAR–2002–0064– 
0015 and EPA–HQ–OAR–2002–0064– 
0016). 

Wang et al., 2003. H. Wang, G. Ichihara, H. 
Ito, K. Kato, J. Kitoh, T. Yamada, X. Yu, 
S. Tsuboi, Y. Moriyama, and Y. 
Takeuchi. 2003. ‘‘Dose-Dependant 
Biochemical Changes in RateCentral 
Nervous System after 12-Week Exposure 
to 1-Bromopropane’’ NeuroToxicology 
24: 199–206 (EPA–HQ–OAR–2002– 
0064–0088) 

Werner, 2003. Comments from 3M on nPB 
proposed rule. (EPA–HQ–OAR–2002– 
0064–0058). 

WIL, 2001. WIL Research Laboratories. ‘‘An 
inhalation two-generation reproductive 
toxicity study of 1-bromopropane in 
rats.’’ Sponsored by the Brominated 
Solvent Consortium. May 24, 2001. 
(A–2001–07, II–D–10) 

Yamada T. et al., 2003. Exposure to 
1-Bromopropane Causes Ovarian 
Dysfunction in Rats. Toxicol Sci 71:96– 
103 (EPA–HQ–OAR–2002–0064–0097) 

How Is EPA Responding to Comments? 

ACGIH, 1991. Full citation above in ‘‘Human 
Health’’ section. 

ACGIH, 2004. TLVs and BEIs: Threshold 
Limit Values for Chemical Substances 
and Physical Agents, Biological 
Exposure Indices. American Conference 
of Governmental Industrial Hygienists. 

VerDate Aug<31>2005 18:10 May 29, 2007 Jkt 211001 PO 00000 Frm 00025 Fmt 4701 Sfmt 4700 E:\FR\FM\30MYR2.SGM 30MYR2rw
ilk

in
s 

on
 P

R
O

D
1P

C
63

 w
ith

 R
U

LE
S

_2

AMR XIV Comment Response Document FINAL (11-17-10) Page 73 of 357



30166 Federal Register / Vol. 72, No. 103 / Wednesday, May 30, 2007 / Rules and Regulations 

Cincinnati, OH. Available online at 
http://www.acgih.org. 

ACGIH, 2005. Full citation above in ‘‘Human 
Health’’ section. 

Beck and Caravati, 2003. Full citation above 
in ‘‘Human Health’’ section. 

Chemtura, 2006. Material Safety Data Sheet 
for n-propyl bromide. April, 2006. (EPA– 
HQ–OAR–2002–0064–0151) 

ClinTrials, 1997a. Full citation above in 
‘‘Human Health’’ section. 

ClinTrials, 1997b. Full citation above in 
‘‘Human Health’’ section. 

Doull and Rozman, 2001. Doull and Rozman, 
2001. Derivation of an Occupational 
Exposure Limit for n-Propyl Bromide, 
prepared by John Doull, Ph.D., M.D., and 
Karl K. Rozman, Ph.D., D.A.B.T. 
submitted by Envirotech International, 
Inc. (A–2001–07, II–D–14) 

Dunson et al., 2002. Full citation above in 
‘‘Human Health’’ section. 

Elf Atochem, 1995. Elf Atochem, 1995. 
Micronucleus Test by Intraperitoneal 
Route in Mice. n-Propyl Bromide. Study 
No. 12122 MAS. Study Director, Brigitte 
Molinier. Study performed by Centre 
International de Toxoicologie, Misery, 
France, September 6, 1995. (A–91–42, 
X–A–9) 

ERG, 2004. Analysis of Health and 
Environmental Impacts of ODS 
Substitutes—Evaluating the need to set a 
short-term exposure or ceiling limit for 
n-propyl bromide. ERG. June 8, 2004. 

Farr, 2003. Comment on proposed rule on n- 
propyl bromide from Craig Farr, Atofina. 
July 31, 2003. (EPA–HQ–OAR–2002– 
0064–0060) 

HDSB, 2004. Full citation above in ‘‘Ozone- 
Depletion Potential and Other 
Environmental Impacts’’ section. 

HESIS, 2003. California Department of Health 
Services—HESIS 1-Bromopropane 
(n-Propyl Bromide) Health Hazard Alert. 
(EPA–HQ–OAR–2002–0064–0039) 

Honma, 2003. Full citation above in ‘‘Human 
Health’’ section. 

ICF, 2002a. Full citation above in ‘‘Human 
Health’’ section. 

ICF, 2004a. Full citation above in ‘‘Ozone- 
Depletion Potential and Other 
Environmental Impacts’’ section. 

ICF, 2006a. Full citation above in ‘‘Human 
Health’’ section. 

ICF, 2006b. Full citation above in ‘‘Human 
Health’’ section. 

ICF, 2006c. ICF Consulting. Evaluation of 
Memorandum from Dr. M. Stelljes. May, 
2006. 

Ichihara, 1999. Full citation above in 
‘‘Human Health’’ section. 

Ichihara, 2000a. Full citation above in 
‘‘Human Health’’ section. 

Ichihara, 2002. Full citation above in 
‘‘Human Health’’ section. 

Ichihara, 2004a. Full citation above in 
‘‘Human Health’’ section. 

Ichihara, 2004b. Full citation above in 
‘‘Human Health’’ section. 

Kassem, 2003. January 10, 2003 Letter from 
O.M. Kassem, Albemarle Corporation to 
K. Bromberg, Small Business 
Administration Re: n propyl bromide 
SNAP. (A–2001–07, II–D–78) 

Linnell, 2003. Full citation above in ‘‘Ozone- 
Depletion Potential and Other 
Environmental Impacts’’ section. 

Majersik, 2004. Full citation above in 
‘‘Human Health’’ section. 

Majersik, 2005. Full citation above in 
‘‘Human Health’’ section. 

MOP 18, 2006. Report of the Eighteenth 
Meeting of the Parties to the Montreal 
Protocol on Substances that Deplete the 
Ozone Layer. November 16, 2006. (EPA- 
HQ–OAR–2002–0064–0163) 

Morford, 2003a. Full citation above in 
‘‘Flammability’’ section. 

Morford, 2003b. Full citation above in 
‘‘Flammability’’ section. 

Morford, 2003c. Full citation above in 
‘‘Flammability’’ section. 

Morford, 2003d. Support for EPA Proposal to 
Approve n propyl bromide and 
Comments Pursuant to Section D. 
Flammability of Protection of 
Stratospheric Ozone: Listing of 
Substitutes for Ozone Depleting 
Substances—n-Propyl Bromide: 
Proposed Rule Federal Register Vol. 68 
No. 106, June 3, 2003. Enviro Tech 
International, Inc. Comments Regarding 
Proposed Rule & Exhibit A Richard 
Morford, Enviro Tech International. 
August 3, 2003. (EPA–HQ–OAR–2002– 
0064–0047) 

Morford, 2003e. Enviro Tech International, 
Inc. Combined Exhibits to Comment 
0047/Morford, 2003e on Proposed Rule 
Richard Morford, Enviro Tech 
International. August 3, 2003. (EPA–HQ– 
OAR–2002–0064–0048) 

Morford, 2003f. Initial Comments to 
Protection of Stratospheric Ozone: 
Listing of Substitutes for Ozone 
Depleting Substances—n-Propyl 
bromide: Proposed Rule Federal Register 
Vol. 68 No. 106, June 3, 2003. Richard 
Morford, Enviro Tech International. June 
26, 2003. (EPA–HQ–OAR–2002–0064– 
0002) 

Morford, 2003g. Comment regarding 
proposed restriction on isopropyl 
bromide Richard Morford, Enviro Tech 
International. August 3, 2003. (EPA–HQ– 
OAR–2002–0064–0042) 

Morford, 2003h. Enviro Tech International 
Inc Comment Regarding iPB Content 
Restriction Exhibit A 04–Aug–2003 
(EPA–HQ–OAR–2002–0064–0046) 

Morford, 2003i. White Paper: ‘‘EPA Is 
Unlawfully Regulating Occupational 
Exposures’’ Attachment to public 
comments. (EPA–HQ–OAR–2003–0064– 
0049) 

NTP, 2003. Full citation above in ‘‘Human 
Health’’ section. 

PBT Profiler, 2007. Results from the PBT 
Profiler Tool for 1-bromopropane, CAS 
No. 106–94–5. Downloaded on February 
9, 2007 from http://www.pbtprofiler.net/ 
default.asp. (EPA–HQ–OAR–2002– 
0064–0168) 

Risotto, 2003. Full citation above in ‘‘Human 
Health’’ section. 

Rodricks, 2002. Full citation above in 
‘‘Human Health’’ section. 

Rozman and Doull, 2005. Rozman and Doull, 
2005. Presentation by Drs. Rozman and 
Doull at the North American Congress of 

Clinical Toxicologists. September 14, 
2005. (EPA–HQ–OAR–2002–0064–0126) 

RTI, 2005. Full citation above in ‘‘Human 
Health’’ section. 

Ruckriegel, 2003. Comment on n-Propyl 
Bromide Recommended Workplace 
Exposure Level in Proposed Rule 
Published in Federal Register Vol. 68, 
No. 106, June 3, 2003. August 2, 2003 
(EPA–HQ–OAR–2002–0064–0055) 

Rusch and Bernhard, 2003. Comments on 
proposed regulation of n-propyl bromide 
from Steven Bernhardt and George 
Rusch, Honeywell. August 1, 2003. 
(EPA–HQ–OAR–2002–0064–0059) 

Rusch, 2003. Late comments on proposed 
regulation of n-propyl bromide from 
George Rusch, Honeywell. (EPA–HQ– 
OAR–2002–0064–0068) 

Sekiguchi, 2002. Full citation above in 
‘‘Human Health’’ section. 

SLR International, 2001. Full citation above 
in ‘‘Human Health’’ section. 

Smith, 2003. Comments on Protection of 
Stratospheric Ozone: Listing of 
Substitutes for Ozone-Depleting 
Substances—n-Propyl Bromide, FR Vol. 
68, No. 106, June 3, 2003. R.L. Smith, 
Albemarle Corporation. July 23, 2003. 
(EPA–HQ–OAR–2002–0064–0067) 

Stelljes, 2003. Comments from Dr. Marc 
Stelljes, SLR International, on proposed 
rule on n-propyl bromide. (HQ–EPA– 
OAR–2002–0064–0022) 

Stelljes and Wood, 2004. Full citation above 
in ‘‘Human Health’’ section. 

Stelljes, 2005. Full citation above in ‘‘Human 
Health’’ section. 

TERA, 2004. Full citation above in ‘‘Human 
Health’’ section. 

U.S. EPA, 1994b. Full citation above in 
‘‘Human Health’’ section. 

U.S. EPA, 1996. Full citation above in 
‘‘Human Health’’ section. 

U.S. EPA, 2003. Summary of Data on 
Workplace Exposure to n-Propyl 
Bromide, May 21, 2003. EPA’s summary 
of exposure data from nPB suppliers and 
NIOSH. (EPA–HQ–OAR–2002–0064– 
0015 and –0016) 

Weiss Cohen, 2003. Comments from Tammi 
Weiss Cohen, Dead Sea Bromine Group. 
Comments To Federal Register Proposed 
Rules Of June 3, 2003, On Protection Of 
Stratospheric Ozone: Listing Of 
Substitutes For Ozone-Depleting 
Substances—N Propyl Bromide. (EPA– 
HQ–OAR–2002–0064–0038) 

Werner, 2003. Full citation above in ‘‘Human 
Health’’ section. 

WIL, 2001. Full citation above in ‘‘Human 
Health’’ section. 

Yamada et al., 2003. Full citation above in 
‘‘Human Health’’ section. 

Executive Orders and Statutes 

Kassem, 2003. Full citation above for 
‘‘Decisions for Each Sector and End Use’’ 
section. 

Ultronix, 2001. Response to questionnaire 
from EPA by C. Wolf, Ultronix, 2001. 
(A–2001–07, II–D–76) 

Tattersall, 2004. Conversation between M. 
Sheppard, EPA, and Tom Tattersall, 
MicroCare Corporation. (EPA–HQ–OAR– 
2002–0064–0171) 

VerDate Aug<31>2005 18:10 May 29, 2007 Jkt 211001 PO 00000 Frm 00026 Fmt 4701 Sfmt 4700 E:\FR\FM\30MYR2.SGM 30MYR2rw
ilk

in
s 

on
 P

R
O

D
1P

C
63

 w
ith

 R
U

LE
S

_2

AMR XIV Comment Response Document FINAL (11-17-10) Page 74 of 357



30167 Federal Register / Vol. 72, No. 103 / Wednesday, May 30, 2007 / Rules and Regulations 

U.S. EPA, 2003. Full citation above for 
‘‘Human Health’’ section. 

U.S. EPA, 2007. Analysis of Economic 
Impacts of Final nPB Rulemaking for 
Cleaning Solvent Sector. 2007. 

List of Subjects in 40 CFR Part 82 
Environmental protection, 

Administrative practice and procedure, 
Air pollution control, Reporting and 
recordkeeping requirements. 

Dated: May 15, 2007. 

Stephen L. Johnson, 
Administrator. 

Appendix A: Summary of Decision 

SOLVENT CLEANING ACCEPTABLE SUBSTITUTE 

End uses Substitute Decision Further information 

Metals cleaning, electronics 
cleaning, and precision 
cleaning.

n-propyl bromide (nPB) as 
a substitute for CFC–113 
and methyl chloroform.

Acceptable ......................... EPA recommends the use of personal protective 
equipment, including chemical goggles, flexible lami-
nate protective gloves and chemical-resistant cloth-
ing. 

EPA expects that all users of nPB would comply with 
any final Permissible Exposure Limit that the Occu-
pational Safety and Health Administration issues in 
the future under 42 U.S.C. 7610(a). 

nPB, also known as 1-bromopropane, is Number 106– 
94–5 in the Chemical Abstracts Service (CAS) Reg-
istry. 

[FR Doc. E7–9707 Filed 5–29–07; 8:45 am] 
BILLING CODE 6560–50–P 
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M e m o r a n d u m  

To: Rich Morford, EnviroTech International 

From Mark Stelljes, SLR 

Re: Ambient Air Sampling at Sacramento Dry Cleaner  
 

This memorandum summarizes methods and results of the ambient air sample collected 
during the August 22 and October 21, 2008 sampling events at Plant G located in 
Sacramento, California.  The target analyte for this work was 1-bromopropane (n-
propylbromide; nPB), the active ingredient in DrySolv® used to dry clean clothing at the 
store. 

The dry cleaning machine using DrySolv® is a 1970s third-generation machine that had 
been using tetrachloroethylene (PCE) until it was recently reconfigured to use the new 
solvent.  Since the machine is old, it should provide a reasonable worst-case estimate of air 
emissions from proper use of DrySolv®.  Newer machines should have fewer leaks during 
use leading to lower emissions and exposure levels. 

Methods 
 
The methodology for this investigation was developed consistent with the California 
Environmental Protection Agency (CalEPA) Department of Toxic Substances Control (DTSC) 
for indoor air sampling.  Since the purpose of the investigation was to identify potential 
exposure to nPB and to estimate potential daily exposure, the sampling plan was designed to 
identify “reasonable worst case” conditions within the building during typical operations.  Part 
of the sampling program included collection of ambient air samples.  One was located on a 
raised planter box just outside the front entrance of the facility.  The planter box is 
approximately 2 feet off the ground.  The other was located on the ground just outside the rear 
door of the facility; the door was kept open all day. 
 
Sample containers were provided by the contracted laboratory, Air Toxics, Ltd.  Individually 
certified Summa® canisters were used with flow controllers calibrated by the laboratory for 
TWA sampling.  Seven (7) micrometer (µm) filters provided by the laboratory were used to 
prevent particulates from entering the containers.  The vacuum of each sample container was 
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measured before, during, and after sampling to verify that the container was not leaking and 
that the flow controller was working properly. One trip blank canister was prepared by the 
laboratory and accompanied the other canisters during the investigation.  The trip blank was 
filled with “zero air” at the laboratory following the sampling event.   
 
The first round of sampling was conducted on August 22, 2008.  The 8-hour time-weighted 
average (TWA) samples were collected beginning at approximately 5:55 am and continuing 
until approximately 1 pm.  The dry cleaning machine was started at 5:50 am, so was operational 
during the period when the samples were being collected.  All cleaning cycles were complete 
by 1 pm.  The canister pressures were checked at the start, middle, and end of the sampling 
period.  An SLR technician was present at the site during the entire sampling period.  At 7 am, a 
photoionization detector (PID) was used that identified the presence of low levels of nPB 
throughout the back area of the facility.  No odor was present except for immediately behind 
the machine. The presence of an odor indicates that some nPB may have escaped from the 
equipment during use.  The odor threshold for nPB is approximately 10 ppm, implying that the 
concentration immediately behind the machine at this time exceeded 10 ppm.   
 
Ambient conditions were recorded during the sampling period. Interior temperatures averaged 
approximately 75 degrees Fahrenheit during the morning and approximately 80 degrees 
Fahrenheit during the afternoon.  Outside temperatures were in the upper 60s at the beginning 
of the sampling, and near 90 degrees at the end of the period. No rain events occurred at the 
facility in the ten days preceding the sampling event and the observable soil conditions were 
dry.  Winds were calm during the majority of the morning. 

 
One ambient sample was collected on August 22.  Sample AS-6 was located on a raised planter 
box outside the front door of the facility.  This sampling event was compromised by because 
one canister did not remain at this location over 8 hours.  The sample container originally 
placed at this location was functioning normally.  However, one of the canisters located 
indoors, closest to the dry cleaning machine, exhibited substantial pressure drop over the first 
few minutes indicating that the flow controller was not operating properly and was allowing air 
to enter the canisters too quickly.   The flow into this container was stopped 13 minutes after the 
sampling period was initiated.   Then this faulty controller sample container was moved to 
location AS-6, since during this initial sampling event we were more focused on obtaining 
accurate data from inside the facility to evaluate worker safety. 
 
A second round of sampling was conducted on October 21, 2008 and two ambient samples 
(AMB-1 and AMB-3) were collected at the locations previously described.  Both controllers 
worked effectively and no issues were reported during this second sampling event.  The data 
resulting from this second sampling event represent the more accurate estimates of ambient 
concentrations; the sample from the first event contained air from a location close to the dry 
cleaning machine before it was moved outside.  Temperatures were between 45 and 55 degrees 
during the sampling period, which ran from 6:15 am to 2:15 pm and again covered all cleaning 
cycles for the day. 
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SLR contracted Air Toxics Ltd. to provide certified containers, filters, flow controllers and a 
trip blank.  Air Toxics Ltd. completed the analyses for the target analytes using TO-15 SIM.  
This method has a detection limit of 2.0 parts per billion (ppb) for nPB. 
 
The ending pressures of all canisters were recorded on the chain-of-custody and checked upon 
receipt by the laboratory.   
 
Results 
 
Sample container AS-6 had a measured nPB 8-hour time weighted average concentration of 3 
ppm (Table 1).  However, the outdoor sample (AS-6) was moved from its initial location 
closest to the dry cleaning machine.  The trip blank was non-detect for nPB.   
 
Results from the second round of sampling were much lower.  Location AMB-1, duplicating 
the AS-6 location from the August event, had a concentration of 0.016 ppm (16 ppb).  Location 
AMB-3, just outside the open back door on the ground surface, recorded a TWA concentration 
of 0.19 ppm (190 ppb). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1.  Indoor Air Sampling Results 
Swanson's Cleaners 

1620 W. El Camino Blvd 
Sacramento, California 

    
1-Bromopropane 
Concentration a Sample ID Location 

ppmv mg/m3 

AS-6b Outside Front Door 3.0 15 

AMB-1 Outside Front Door 0.016 0.08 

AMB-3 Pressing Area 0.19 0.95 

    

Abbreviations:   

ppmv = parts per million by volume;   

mg/m3 = micrograms per cubic meter.   
    

Footnotes:    
a  8-hour time weighted average as reported 
by Air Toxics, Ltd. 
b  Sample was compromised and data are 
considered suspect.   
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Discussion and Interpretation 
 
As discussed under Methods, sample AS-6 was contaminated with air from the source of the 
dry cleaning solvent.  Sample AMB-1 from the same location, collected following proper 
procedures, yielded a concentration of 16 ppb, which should be considered representative of 
ambient air immediately outside the building.  This is well below any level of potential concern 
to human health. 
 
Sample AMB-3 represents a worst-case outdoor air concentration.  The HVAC system inside 
the facility was operating, creating a positive pressure at the back door.  This forces air out of 
the building.  The dry cleaning machine is located between the vent for fresh air and the back 
door.  Therefore, air from around the machine is physically pushed out the door by the fan and 
the positive pressure.  Since nPB is heavier than air, it sinks as it moves.  The canister at AMB-
3 was placed on the ground, where vapors will be higher than in the breathing zone.  Therefore 
the worst-case ambient air estimate is 0.19 ppm.  This is about 12 times greater than the 
concentration outside the front door, which is kept closed unless people are entering or exiting 
the store, and is located on the opposite side of the facility from the dry cleaning machine. 
 
The back door is typically kept closed and locked, so the concentration at AMB-3 should be 
much lower under normal operating conditions. 
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M e m o r a n d u m  

To: Rich Morford, EnviroTech International 

From Mark Stelljes, SLR 

Date: January 19, 2010 

Re: Ambient Air Sampling at Sacramento Dry Cleaner  

 

This memorandum summarizes methods and results of the ambient air sample collected 

during the August 22, 2008 sampling event at Swanson’s Cleaners, located at 1620 West 

El Camino Avenue in Sacramento, California.  The target analyte for this work was 1-

bromopropane (n-propylbromide; nPB), the active ingredient in DrySolv
®

 used to dry 

clean clothing at the store. 

The dry cleaning machine using DrySolv
®

 is a 1970s vintage machine that had been using 

tetrachloroethylene (PCE) until it was recently reconfigured to use the new solvent.  Since 

the machine is old, it should provide a reasonable worst-case estimate of air emissions 

from proper use of DrySolv®.  Newer machines should have fewer leaks during use. 

Methods 

 

The methodology for this investigation was developed consistent with the California 

Environmental Protection Agency (CalEPA) Department of Toxic Substances Control (DTSC) 

for indoor air sampling.  Since the purpose of the investigation was to identify potential 

exposure to nPB and to estimate potential daily exposure, the sampling plan was designed to 

identify “reasonable worst case” conditions within the building during typical operations.  Part 

of the sampling program included collection of an ambient air sample, which was located on a 

raised planter box just outside the front entrance of the facility.  The planter box is 

approximately 2 feet off the ground. 

 

Sample containers were provided by the contracted laboratory, Air Toxics, Ltd.  Individually 

certified Summa
®

 canisters were used with flow controllers calibrated by the laboratory for 

TWA sampling.  Seven (7) micrometer (μm) filters provided by the laboratory were used to 

prevent particulates from entering the containers.  The vacuum of each sample container was 
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measured before, during, and after sampling to verify that the container was not leaking and 

that the flow controller was working properly. One trip blank canister was prepared by the 

laboratory and accompanied the other canisters during the investigation.  The trip blank was 

filled with “zero air” at the laboratory following the sampling event.   

 

The 8-hour time-weighted average (TWA) samples were collected on August 22, 2008 

beginning at approximately 5:55 am and continuing until approximately 1 pm.  The dry 

cleaning machine was started at 5:50 am, so was operational during the period when the 

samples were being collected.  All cleaning cycles were complete by 1 pm.  The canister 

pressures were checked at the start, middle, and end of the sampling period.  An SLR 

technician was present at the site during the entire sampling period.  At 7 am, a photoionization 

detector (PID) was used that identified the presence of low levels of nPB throughout the back 

area of the facility.  No odor was present except for immediately behind the machine. The 

presence of an odor indicates that some nPB may have escaped from the equipment during use.  

The odor threshold for nPB is approximately 10 ppm, implying that the concentration 

immediately behind the machine at this time exceeded 10 ppm.   

 

Ambient conditions were recorded during the sampling periods. Interior temperatures averaged 

approximately 75 degrees Fahrenheit during the morning and approximately 80 degrees 

Fahrenheit during the afternoon.  Outside temperatures were in the upper 60s at the beginning 

of the sampling, and near 90 degrees at the end of the period. No rain events occurred at the 

facility in the ten days preceding the sampling event and the observable soil conditions were 

dry.  Winds were calm during the majority of the morning. 

 

SLR contracted Air Toxics Ltd. to provide certified containers, filters, flow controllers and a 

trip blank.  Air Toxics Ltd. completed the analyses for the target analytes using TO-15 SIM.  

This method has a detection limit of 1.0 part per million (ppm) for nPB. 

 

Two of the six canisters exhibited substantial pressure drop over the first few minutes, 

indicating that the flow controllers were not operating properly and were allowing air to enter 

the canisters too quickly.  These canisters were originally located closest to the dry cleaning 

machine.  The flow into these containers was stopped 13 minutes after the sampling period was 

initiated, and these containers were moved to peripheral areas and air was allowed to 

intermittently flow into the canisters for 10-15 minutes each hour.  This allowed for the 

collection of a sample over the 8-hour sampling period, at discrete intervals. The ending 

pressures of all canisters were recorded on the chain-of-custody and checked upon receipt by 

the laboratory.   

 

One of these two canisters (AS-6) was moved to the outdoor location and became the “ambient 

air” sample.  This canister was originally at the location of AS-1, directly in front of the dry 

cleaning machine door.  The beginning pressure at the start of the sampling period was 30 

millimeters of mercury (mmHg), and had dropped to 7 mmHg by 6:08 am, or 13 minutes after 

sampling was initiated.  Therefore, 75% of the vacuum was lost over this short interval.  Over 

the next 7.5 hours with intermittent sampling (average of 12 minutes per hour), the vacuum 

pressure dropped to a final reading of 4 mmHg.  At the midpoint of the sampling event, the 
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pressure reading on this canister was 5.5 mmHg.  Based on how the intermittent sampling was 

conducted, ambient air was collected for approximately 85 minutes over the course of the 

sampling duration (10-15 minutes hourly for 7 hours). Adding the 13 minutes from the initial 

indoor location, AS-6 was operational for a total of approximately 100 minutes. Therefore, a 

total of 26 mmHg of vacuum was used during the 100 minutes (30 mmHg minus a final 

reading of 4 mmHg), and 23 mmHg of this total was lost during the first 13 minutes.  Overall, 

this implies that 88% of the air entering this canister was from its initial location near the dry 

cleaning machine.   

 

Results 

 

Sample container AS-6 had a measured nPB 8-hour time weighted average concentration of 3 

ppm (Table 1).  Sample AS-1, located closest to the dry cleaning machine for all but the first 15 

minutes of the sampling event, had a measured nPB concentration of 9.2 ppm.   

 

Other samples had 8-hour time weighted average concentrations between 1.2 and 4.0 ppm, with 

lower concentrations reported from locations away from the dry cleaning machine (see Table 

1).  The 1.2 ppm sample was located among the sorting racks about 30 feet away from the dry 

cleaning machine.  Based on these results, concentrations in the samples at the front counter 

(AS-5), located furthest from the dry cleaning machine (about 60 feet, with a partition between 

the counter and the working area of the facility), and the outdoor sample should both be lower 

than 1.2 ppm.  However, the outdoor sample (AS-6) was moved from its initial location closest 

to the dry cleaning machine, and the front counter sample was also moved from its initial 

location near the dry cleaning machine (at location AS-2) due to similar vacuum issues 

discussed for AS-6.  The trip blank was non-detect for nPB. 

 

Discussion and Interpretation 

 

The dry cleaning machine cycle lasts approximately 90 minutes; concentrations tend to be 

highest at the start of the cycle and at the end of the cycle when the door is opened to remove 

the clean clothes.  The machine was used for 3 cycles that day, so the majority of vapor mass is 

assumed to be dominated by the short durations when the machine door is opened.  This is 

supported by the low 1.2 ppm concentration from a sample located only 30 feet from the 

machine (AS-4).  

 

PID readings from directly in front of the machine when first opened can be around 50 ppm, 

but were not that high at this location.  Since nPB is heavier than air, it tends to sink to the 

ground, reducing the air concentration in the breathing zone quite rapidly after the machine is 

opened, which may stay open for 10 minutes as the laundry loads are changed.   

 

Assuming the 9.2 ppm reading from AS-1 located closest to the machine is representative of the 

first 13 minutes of sampling, then the ambient air concentration over the 85 minutes when AS-6 

was operational outdoors should be 1.6 ppm (9.2 ppm for 13 minutes and 1.6 ppm for 85 

minutes results in an overall TWA of 3 ppm).  However, the sorting rack sample (AS-4) had a 

time weighted average concentration of 1.2 ppm.  This concentration should be higher than the 
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outdoor concentration, particularly since the indoor air is vented to the roof and not through the 

front door of the facility. 

 

If we then assume that the nPB concentration at location AS-1 during the first 13 minutes was 

15 ppm (which is consistent with the slight odor detected early in the day, indicating the 

concentration was in excess of 10 ppm), then the outdoor TWA concentration would be 0.75 

ppm (13 minutes at 15 ppm and 85 minutes at 0.76 ppm results in an overall TWA of 3 ppm).   

This reflects a lower expected concentration outdoors than at AS-4, as discussed above.   

 

Applying this same approach to the highest recorded sample (9.2 ppm at AS-1), we can assume 

air concentrations of 15 ppm over a 10-minute period three times during the day.  Over the rest 

of the day, concentrations are likely consistent with those reflected from samples collected in 

the pressing area (2.8 ppm) and sorting racks (1.2 ppm; AS-3).  The average concentration 

across these two latter locations was 2.0 ppm.   The TWA assuming 15 ppm for 30 minutes and 

2.0 ppm for 7.5 hours is 9.4 ppm, or essentially the same as the TWA measured in AS-1.   

 

Therefore, the assumptions used to calculate an ambient air TWA of 0.75 ppm are validated by 

results from indoor air data.  This TWA is below the analytical detection limit of 1.0 ppm.  

 

Table 1.  Indoor Air Sampling Results 

Swanson's Cleaners 

1620 W. El Camino Blvd 

Sacramento, California 

    

Sample ID Location 

1-Bromopropane 
Concentration a 

ppmv mg/m3 

1 Machine Source 9.2 46 

2 Back Exit - inside 4.0 20 

3 Pressing Area 2.8 14 

4 Sorting Racks 1.2 6.1 

5 Lobby 4.0 20 

6 Outside - front 3.0 15 

    

Abbreviations:   

ppmv = parts per million by volume;   

ug/m3 = micrograms per cubic meter.   

    

Footnotes:    
a  8-hour time weighted average as reported 

by Air Toxics, Ltd.   
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Ozone-depleting solvents, such as specific
chlorofluorocarbons and 1,1,1-trichloroethane,
have been banned since 1996 in developed
countries. Because they were used in large
amounts in various industries, alternative com-
pounds were introduced to the workplace.
One such alternative compound is 1-bromo-
propane (1-BP; n-propylbromide, CAS
Registry no. 106-94-5), which is used in the
United States and Japan as a cleaning agent for
metals, precision instruments, electronics, opti-
cal instruments, and ceramics (Ichihara, in
press). It is also used in spray form as an adhe-
sive in the United States (Ichihara et al. 2002).
Environ Tech (2001) estimated the total
amount of 1-BP commercially available for sale
in the United States in the year 2000 was
1,967.9 metric tons (4,338,583 lb), which is
comparable to 9.0, 31.0, and 10.6% of the
amount of methylene chloride, perchloro-
ethylene, and trichloroethylene used in adhe-
sive/foam fabrication and metal cleaning in the
same year in the United States. In Japan, the
amount of 1-BP sold in 2003 was 1,125 metric
tons, which is about double the 645 metric tons
sold in 1998 (Association of Bromopropane
Producers of Japan, unpublished data). In

addition, in the workplace where cases of
neurotoxicity had been reported, 1-BP was
introduced as an alternative for methylene
chloride (Ichihara et al. 2002). The benefits of
using 1-BP instead of the chlorinated carbons
are not clear. However, under pressure to regu-
late the use of chlorocarbons, 1-BP has been
used as a surrogate, which is encouraged by the
lack of measures to define the exposure limits.
In this regard, previous animal studies revealed
neurotoxicity and reproductive toxicity of 1-
BP (Ichihara et al. 2000a, 2000b; Wang et al.
2002, 2003; Yamada et al. 2003; Yu et al.
1998, 2001). Exposure to 1-BP resulted in a
dose-dependent limb muscle weakness and
reduction of nerve conduction in rats (Ichihara
et al. 2000a). It also resulted in myelin degen-
eration of peripheral nerves and swelling of
preterminal axons in the medulla oblongata
(Ichihara et al. 2000a). It was also revealed that
1-BP exhibits reproductive toxicity in both
male and female rats (Ichihara et al. 2000b;
Yamada et al. 2003). Thus, animal studies pre-
ceded human studies and warned about the
potential neurotoxicity and reproductive toxic-
ity of 1-BP in humans. The most recently
reported cases also confirmed the neurotoxicity

of 1-BP in humans (Ichihara et al. 2002; Sclar
1999). However, these case reports have limi-
tations in terms of quantitative analysis. In
1999 we investigated a 1-BP factory, but this
investigation was also limited because it was
originally oriented to study the effects of
2-bromopropane (2-BP), which targets mainly
reproductive and hematopoietic systems
(Ichihara et al. 2004).

The aim of the present study was to assess
the neurologic function and other health-
related changes in workers exposed to 1-BP
and compare the results with those of control
workers in a beer factory.

Materials and Methods

Factories and workers. The subjects were
female workers of a 1-BP production factory
located in Yixing, Jiangsu Province, China.
The survey was conducted 16–18 January
2001. The same factory mainly produced 2-BP
in 1996 (Ichihara et al. 1999), but shifted the
main production to 1-BP between 1996 and
1999 (Ichihara et al. 2004), and the product
was only 1-BP at the time of the present survey.
1-BP was synthesized by incubating n-propra-
nolol and hydrogen bromide under concen-
trated sulfuric acid. The product was purified
by distillation and temporarily stored in
ceramic containers. The crude product was
then transferred to 20-L plastic vessels through
hose pipe from the cock of the container and
subsequently neutralized with hydrogen car-
bonate. The product was finally transferred to
1,000-L drums for storage and transport. The
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Neurologic Abnormalities in Workers of a 1-Bromopropane Factory

Gaku Ichihara,1 Weihua Li,2 Eiji Shibata,3 Xuncheng Ding,2 Hailan Wang,1 Yideng Liang,4 Simeng Peng,5

Seiichiro Itohara,1 Michihiro Kamijima,1 Qiyuan Fan,2 Yunhui Zhang,2 Enhong Zhong,2 Xiaoyun Wu,2

William M. Valentine,6 and Yasuhiro Takeuchi7

1Field of Social Life Science, Nagoya University Graduate School of Medicine, Nagoya, Japan; 2Shanghai Institute of Planned
Parenthood Research, Shanghai, China; 3Department of Health and Psychosocial Medicine, Aichi Medical University, Aichi, Japan;
4Division of Neurobiology, Department of Psychiatry, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; 5Yixing
Anti-Epidemic and Health Station, Yixing, China; 6Department of Pathology, Vanderbilt University Medical Center, Nashville, Tennessee,
USA; 7Emeritus Professor, Nagoya University, Nagoya, Japan

We reported recently that 1-bromopropane (1-BP; n-propylbromide, CAS Registry no. 106-94-5),
an alternative to ozone-depleting solvents, is neurotoxic and exhibits reproductive toxicity in rats.
The four most recent case reports suggested possible neurotoxicity of 1-BP in workers. The aim of
the present study was to establish the neurologic effects of 1-BP in workers and examine the rela-
tionship with exposure levels. We surveyed 27 female workers in a 1-BP production factory and
compared 23 of them with 23 age-matched workers in a beer factory as controls. The workers were
interviewed and examined by neurologic, electrophysiologic, hematologic, biochemical, neuro-
behavioral, and postural sway tests. 1-BP exposure levels were estimated with passive samplers.
Tests with a tuning fork showed diminished vibration sensation of the foot in 15 workers exposed
to 1-BP but in none of the controls. 1-BP factory workers showed significantly longer distal latency
in the tibial nerve than did the controls but no significant changes in motor nerve conduction
velocity. Workers also displayed lower values in sensory nerve conduction velocity in the sural
nerve, backward recalled digits, Benton visual memory test scores, pursuit aiming test scores, and
five items of the Profile of Mood States (POMS) test (tension, depression, anxiety, fatigue, and
confusion) compared with controls matched for age and education. Workers hired after May 1999,
who were exposed to 1-BP only (workers hired before 1999 could have also been exposed to 2-BP),
showed similar changes in vibration sense, distal latency, Benton test scores, and depression and
fatigue in the POMS test. Time-weighted average exposure levels in the workers were
0.34–49.19 ppm. Exposure to 1-BP could adversely affect peripheral nerves or/and the central ner-
vous system. Key words: 1-bromopropane, distal latency, nerve conduction velocity, neuro-
behavioral testing, neurotoxicity, ozone-depleting solvents, postural sway testing, reproductive
toxicity, vibration sense. Environ Health Perspect 112:1319–1325 (2004). doi:10.1289/ehp.6995
available via http://dx.doi.org/ [Online 30 June 2004]

Environmental Medicine Article

AMR XIV Comment Response Document FINAL (11-17-10) Page 104 of 357



workers were at risk of exposure to 1-BP when
a) placing the chemicals into the reaction pots;
b) sitting close to the reaction pots to observe
and record the temperature; c) taking out the
crude product; d ) adding the hydrogen car-
bonate and stirring; and e) pouring the product
into the drums. In the final step, the workers
added the product with hand scoops to adjust
the product volume in the drum.

The surveyed factory has two similar-sized
manufacturing plants, each measuring 9.7 ×
24.4 × 7 m (width × depth × height). In each
plant, a ventilating fan was ineffectively
installed 6 m from the floor; no local ventila-
tion fan was installed in the vicinity of the
areas where workers might be exposed to 1-BP.
The 27 surveyed workers who were engaged in
the production of 1-BP in the factory were all
female. As controls, we selected age-matched
(± 2 years) females at random from 202 female
workers in a beer factory in the same city. The
control workers lived in the same area.

In the analysis of paired t-tests between
1-BP workers and controls, four 1-BP workers
were excluded because no corresponding match
of control workers from the beer factory could
be recruited. However, the analysis by exposure
level or period of exposure included those 1-BP
female workers for whom no corresponding
age-matched controls could be recruited. All
workers who were hired after 1991 and for
whom corresponding age-matched controls
could be recruited were identified as 1991
workers. Among them, the workers who were
hired after 1999 and were exposed only to 1-BP
were defined as 1999 workers.

Medical examination. Signed informed
consent was obtained from each worker for all
examinations and interviews, according to the
Declaration of Helsinki (World Medical
Association 2002). All female workers in the
1-BP factory and the 23 age-matched beer-
factory workers were clinically examined by a
trained Chinese neurologist who was con-
ducting medical research at the Department
of Neurology, Nagoya University, Japan, and
had a good command of both Chinese and
Japanese languages.

The vibration sensation was evaluated
using a vibrating tuning fork (128 Hz); the
fork was placed on the dorsum of the
metatarsophalangeal joint of the big toe or the
dorsum of the metacarpophalangeal joint of
the thumb, and the worker was asked to
report when the vibration ceased. Immediately
after reporting, the tuning fork was moved to
the same site (big toe or thumb) of the exam-
iner and the duration of the lasting vibration
after the worker’s report was recorded. It was
difficult to assess the actual time when the
delay time was < 2 sec, because it took some
time (but < 2 sec) to move the tuning fork
from the worker’s body to the examiner’s
body. In addition, one worker reported total

loss of vibration sense in the right toe.
Therefore, the value could not be treated as a
continuous value in the statistical analysis. The
examiner was a trained female (38-year-old)
neurologist who worked with every worker
throughout the investigation.

Electrophysiologic studies. We conducted
electrophysiologic studies in an air-conditioned
room maintained at 24°C. The workers were
acclimated to the room temperature for
30 min before the electrophysiologic studies.
We examined distal latency (DL), motor nerve
conduction velocity (MCV), F-wave conduc-
tion velocity (FWCV), and sensory nerve con-
duction velocity (SNCV). Electric stimulation
and recordings were performed with a
Neuropack evoked potential/electromyogram
measurement system (model MEB5508;
Nihon Kohden, Co., Tokyo, Japan). For
measurement of DL and MCV, the stimula-
tion site was just behind the medial malleolus
(distal) and the center of poples (proximal),
and the recording site was fixed 11 cm distal
to the distal stimulation site on the abductor
hallucis muscle.

Blood tests. The following blood tests were
performed in each worker: red blood cell
(RBC) count, hemoglobin, hematocrit, white
blood cell (WBC) count, and platelet count,
using a hematocell counter (Coulter JT,
Coulter Electronics, Hialeah, FL, USA), as
well as fructosamine (colorimetric method),
blood urea nitrogen [urease ultraviolet (UV)
method], creatinine (enzyme method), total
protein (Biuret method), total cholesterol
(enzyme method), creatine kinase (UV
N-acetylcysteine method), aspartate amino-
transferase (UV method), alanine aminotrans-
ferase (UV method), γ-glutamyl transferase
(L-γ-glutamyl-3-carboxy-4-nitroanilide sub-
strate method), lactate dehydrogenase
(Wroblewski-LaDue method), alkaline phos-
phatase (p-nitrophenol substrate method),
serum creatinine (alkaline picric acid method),
vitamin B1 (HPLC method), iron [2-nitroso-
5-(N-propyl-N-sulfopropylamino)phenol
method], ferritin, thyroid-stimulating hor-
mone [radioimmunoassay (RIA)], luteinizing
hormone (LH; RIA), follicle-stimulating hor-
mone (FSH; RIA), and estradiol (RIA).

Neurobehavioral tests and postural sway
test. Neurobehavioral testing [simple reaction
time, digit span, Santa Ana, digit symbol,
Benton, pursuit aiming test, Profile of Mood
States (POMS)] was conducted based on the
Chinese edition of the World Health
Organization Neurobehavioral Core Test
Battery (Chen 1988; Liang 1987) by trained
Chinese researchers. Because neurobehavioral
tests can be influenced by education level, we
also conducted analyses with controls matched
for age and education level. Postural balance
was measured with a Gravicorder GS-30
stabilometer (Anima Co., Tokyo, Japan). The

same instrument was used in all subjects
throughout the investigation. Postural sway
testing was performed as described previously
(Yamamoto et al. 2001; Yokoyama et al.
1997). Briefly, the subject was asked to stand
with big toes touching each other on the plat-
form of the Gravicorder. The center of gravity
was recorded every 50 msec with both eyes
open for 1 min and closed for 1 min. The cal-
culated values based on the center of gravity
were a) the total length of excursion; b) enve-
lope area; c) length of excursion per envelope
area; d) rectangular area, representing the
product of the range of the x-component (lat-
eral) and that of the y-component (anteropos-
terior); e) root mean square area; f) the mean
of x-axis or y-axis component of each recorded
point; g) the center of range of the x-axis or
y-axis component of points; h) power spec-
trum of the x-axis or y-axis at 0.02–0.2 Hz,
0.2–2.0 Hz, and 2.0–10.0 Hz, obtained by
frequency analysis, with both eyes open and
closed; and i) the Romberg quotient, repre-
senting the ratio of values measured with eyes
closed to the value with eyes open for items
a through h. 

Assessment of exposure to 1-BP. Individual
exposure levels during work shifts were evalu-
ated with passive samplers (Sibata Scientific
Technology Ltd., Tokyo, Japan) using the
method described previously by Ichihara et al.
(2004). A passive sampler was attached to
each worker during one 8-hr shift and was
collected immediately after the shift and kept
in separate sealed bags at 4°C until analysis.
The absorbed solvent in the sampler was ana-
lyzed 2 weeks after the investigation. In our
previous study (Ichihara et al. 2004), we con-
firmed the stability of absorbed 1-BP in char-
coal at 4°C for 2 weeks. For analysis, activated
charcoal particles were taken from the samplers
and then immersed in 2 mL carbon disulfide
(Wako Pure Chemicals, Osaka, Japan) in a
glass tube with a screw cap. The tube was
shaken vigorously for 5 min and left to stand
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Table 1. Characteristics of workers.

1-BP exposed Control
Characteristic (n = 23) (n = 23)

Age (years) 36.2 ± 5.7a 36.2 ± 5.2
Height (cm) 160.3 ± 6.6a 158.8 ± 5.9
Education

Elementary school 4 4
Junior high school 19 12
High school 0 6
University 0 1

Job duration (months) 27 ± 31 168 ± 67
Past job exposure to chemicals 0 4b

Previous medical condition 2c 8d

Data for age, height, and job duration are mean ± SD.
Other values are numbers of workers. 
aNot significantly different from the controls (paired t-test).
bIncludes formalin (2), ammonia (1), alkaline (1). cIncludes
cholecystitis (1), contraceptive use (1). dIncludes anemia
(2), gastritis (2), hysteromyoma (2), oophoritic cyst (1),
cholecystitis (1), taking antihypertensive medications (1).
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for 1 hr; the supernatant was then injected
into a gas chromatograph equipped with an
electron ionization detector (GCD system
G1800A, Hewlett Packard, Palo Alto, CA,
USA). The concentration of 1-BP was quanti-
fied by the selected ion mode. The detection
limit was 0.007 ppm by this method. The
time-weighted average (TWA) was calculated
based on the formula 

In our calculations, we used the value of 0.134
as the sampling rate of 1-BP. The value was
determined by the diffusing cell method.

Statistical analysis. We used the paired
t-test to compare continuous parameters of the
exposure group and controls matched for age
or age and education level. In this analysis, all
indices of electrophysiologic studies, neuro-
behavioral tests, POMS test, stabilometer test-
ing, and blood tests were compared with the
age-matched controls, and the indices of
neurobehavioral tests and POMS were also
compared with controls matched for age and
education level. We used the Wilcoxon test
and Fisher’s exact test to compare the delay
time and abnormality of menstrual cycles,
respectively, of the exposure group and the
age-matched controls. In the analysis by expo-
sure levels, the 27 exposed workers were classi-
fied into two groups: ≤ 2.64 ppm (n = 17) and
≥ 8.84 ppm (n = 7); data missing (n = 3). For
analysis by length of exposure, the 27 exposed
workers were again classified into two groups:
≤ 9.31 months (n = 10) and ≥ 16.33 months
(n = 16); data missing (n = 1). We selected
these cutoff values because they divided the
two peak distributions when the histograms
with column width of 2.5 ppm and 5 months,
respectively, were drawn, whereas no values
were found between 2.64 and 8.84 ppm and
9.31 and 16.33 months. In comparisons
between groups stratified with fructosamine
[≤ 246 µmol/L (n = 14) and 248–284 µmol/L
(n = 13)] or vitamin levels [20–30 ng/mL

(n = 13) and ≥ 31 ng/mL (n = 13); data miss-
ing (n = 1)], the groups were divided accord-
ing to the median because there was no split in
the distribution that formed two peak distrib-
utions. The t-test was applied when compar-
ing continuous variables (electrophysiologic
tests, neurobehavioral tests, POMS test, sta-
bilometer tests, and blood tests) by exposure
levels or length of exposure as well as the levels
of fructosamine or vitamin B1. For the analysis
of delay time and frequency of menstrual
cycles, we used Wilcoxon test and Fisher’s
exact test, respectively, for comparison accord-
ing to exposure levels, length of exposure, and
the level of fructosamine or vitamin B1. We
defined significance as the probability of
p < 0.05. 

Results

There were no differences in age and height
between 1-BP workers and the age-matched
controls (Table 1). The control group had a
higher education level than the exposure
group. Job duration of the exposure group
was shorter than for the controls, probably
because the area where the workers lived had
been developed quite recently, so they had
engaged in agriculture before employment in
the factory. Four workers in the beer factory
(controls) had been exposed to various chemi-
cals (formalin, n = 2; ammonia, n = 1; alkaline
reagent, n = 1) in occupational settings before
their present jobs. None of the workers inves-
tigated was a smoker, and only one exposed
worker and one control worker were alcohol
drinkers. None of the workers investigated
had a history of diabetes mellitus, which could
cause polyneuropathy. Individual exposure
levels ranged from 0.34 to 49.2 ppm (median,
1.61 ppm; geometric mean, 2.92; Figure 1).

Bromopropane workers, all of whom were
hired after 1991 (1991 workers), had signifi-
cantly longer DL and lower SNCV than did
the age-matched controls (Table 2). Because
the main product in the factory had shifted
from 2-BP to 1-BP between 1996 and May
1999 (Ichihara et al. 2004), we also analyzed
data for 1999 workers to examine the effects
of exposure to 1-BP only. Examination of
these workers showed the only significant
change to be an increase in the DL compared
with age-matched controls. However, the
extent of the change in any electrophysiologic

parameter in the 1999 workers tended, in gen-
eral, to be similar to that of the 1991 workers.
Reduced vibration sensation as tested on the
right toe, left toe, right finger, and left finger
was detected in 15, 13, 4, and 4 female work-
ers, respectively (Tables 3 and 4). One worker
showed complete loss of vibration sense on the
right toe by tuning fork stimulation. The expo-
sure level for this worker was 1.10 ppm, and
she had a relatively high DL (8.8 msec) and
low MCV (43.1 m/sec), FWCV (53.7 m/sec),
and SNCV (38.8 m/sec). In contrast, none of
the age-matched beer workers showed any
abnormalities in vibration sensation in the toe
and finger. The Wilcoxon test showed signifi-
cant differences in the delay time bilaterally
both in the feet and in the fingers between
1991 workers and controls. Analysis of
1999 workers also showed significant prolon-
gation of the delay time on the toes bilaterally
but not in the fingers. The percentage of
1999 workers who showed reduced vibration
sensation (delay time ≥ 2 sec) on both sides of
the foot and in the fingers was similar to that
of 1991 workers.

Neurobehavioral tests showed lower values
for the forward and backward digit span,
Benton visual memory test, pursuit aiming
test, POMS test (scores for tension, depres-
sion, anxiety, fatigue, and confusion) in the
1-BP workers than in the controls (Tables 5
and 6). Because the education level of 1-BP
workers was different from that of the age-
matched controls and because the education
level could affect the results of neurobehav-
ioral tests, these tests were analyzed after
matching both education level and age
(Tables 5 and 6). 1-BP workers had lower lev-
els of backward digit span; correct scores in
the Benton visual memory test; completed
response in the pursuit aiming test; and ten-
sion, depression, anxiety, fatigue, and confu-
sion in the POMS test than did controls
matched for age and education level. Further
analysis was conducted for these neurobehav-
ioral tests on 1999 workers (Tables 5 and 6).
Significant differences with the controls were
found only in the Benton visual memory test
and in POMS depression and fatigue. 

The postural sway tests showed signifi-
cantly lower power spectrum of the x-axis at
2.0–1.0 Hz with eyes open and y-axis at
0.02–0.2 Hz with eyes closed and significantly
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Figure 1. Exposure levels of each worker in a 1-BP
factory (TWA for 8-hr shift). Values were obtained
with passive samplers from workers who had age-
matched controls (n = 23). Maximum = 49.19; minimum
= 0.34; median = 1.61; geometric mean = 2.92 ppm.
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Table 2. Electrophysiologic indices of workers exposed to 1-BP and of the controls.

Age-matched Age-matched
1991 workers controls for 1991 1999 workers controls for 1999

No. of pairs 23 12
DL of nervus tibialis (msec) 8.05 ± 2.17* 5.96 ± 1.38 8.36 ± 2.38* 6.06 ± 1.43
MCV of nervus tibialis (m/sec) 49.8 ± 10.3 49.9 ± 8.2 51.3 ± 12.0 51.7 ± 10.7
FWCV of nervus tibialis (m/sec) 52.8 ± 3.5 55.1 ± 3.2 51.8 ± 2.8 55.0 ± 2.9
SNCV of nervus suralis (m/sec) 39.2 ± 3.5* 46.2 ± 6.6 39.2 ± 2.6 47.5 ± 8.5

Data are mean ± SD. 
*p < 0.05 compared with age-matched controls (paired t-test).
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higher power spectrum of the y-axis at
0.2–2.0 Hz with eyes closed (Table 7) in the
1999 workers than in the age-matched con-
trols, but other parameters were not signifi-
cantly different between the two groups
(Table 7; Romberg quotients for all items,
which also did not show any statistical differ-
ence, are not shown). The comparison of the
1999 workers and age-matched controls did
not show any significant differences in postural
sway tests (Table 7; Romberg quotients not
shown).

Laboratory tests did not show any signifi-
cant differences between the 1991 workers
and age-matched controls (data not shown)
except for significantly lower levels of
vitamin B1 (31.0 ± 5.6 vs. 34.3 ± 5.4 ng/mL)
and low WBC count (5.7 ± 1.7 × 103/µL vs.
6.7 ± 1.8 × 103/µL) in the 1991 workers than
in age-matched controls. For 1999 workers,
only the WBC count was significantly lower
than in the age-matched controls. In only one
worker (42 years of age) in the control group,
the fructosamine level (286 µmol/L) was
above the upper limit of reference value
(205–285 µmol/L). This worker had rather
high DL (8.24 msec) and low levels of MCV
(42.5 m/sec), FWCV (49.8 m/sec), and SNCV
(39.5 m/sec) but did not show abnormal vibra-
tion sensation. This worker was not included
in the education-matched testing because she
had no education-matched individual in the
exposure group. Comparison between the two
groups stratified by fructosamine levels within
all exposed workers (n = 27) showed signifi-
cant differences only in higher levels of total
protein (8.22 ± 0.53 g/dL), total cholesterol
(197.7 ± 32.1 mg/dL), choline esterase (ChE;
366.1 ± 86.7 IU/L), LH (14.3 ± 14.3 IU/L),
WBC (6.62 ± 5.15 × 103/µL), RBC (4.19 ±
0.38 × 106/µL), POMS confusion (5.31 ±
4.35), and lower estradiol level (35.4 ±
25.1 pg/mL) in the high-fructosamine group
compared with the low-fructosamine group
(total protein, 7.64 ± 0.24 g/dL; LH, 4.2 ±
3.4 IU/L; total cholesterol, 166.5 ± 28.7
mg/dL; ChE, 288.4 ± 37.8 IU/L; WBC, 5.16
± 0.97 × 103/µL; RBC, 3.84 ± 0.38 × 106/µL;
POMS confusion, 2.36 ± 1.91; estradiol, 63.2
± 38.3 pg/mL).

Fisher’s exact test did not show any dif-
ference between the 1991 and 1999 worker
groups and their corresponding age-matched
control groups with regard to the frequency
of menstrual abnormalities after starting
working in the 1-BP factory. Two workers
in the exposure group had a short menstrual
cycle. Similarly, one worker in the control
group had a short menstrual cycle, and
another reported a prolonged period of 
menstrual bleeding.

On the other hand, a comparison based
on the exposure levels (≤ 2.64 or ≥ 8.84 ppm)
showed that workers with high exposure levels

showed significantly high values of MCV
(56.4 ± 12.9 m/sec), FWCV (54.7 ±
2.8 m/sec), hematocrit (0.393 ± 0.032), and
POMS tension (5.14 ± 1.77) and lower values
of FSH (9.0 ± 6.3 mIU/mL) and POMS
vigor (18.6 ± 2.5), compared with the low-
exposure group (MCV, 47.3 ± 8.3 m/sec;
FWCV, 52.0 ± 1.9 m/sec; hematocrit, 0.356
± 0.034; POMS tension, 2.73 ± 1.49; FSH,
27.7 ± 35.3 mIU/mL; POMS vigor, 24.3 ±
4.0) but did not show any significant associa-
tion with other examined indices. In the com-
parison by the length of exposure (≤ 9.31 or
≥ 16.33 months), the longer-exposure group
had high levels of LH (13.5 ± 13.7 mIU/mL)
and FSH (34.9 ± 34.9 mIU/mL) and lower
levels of total protein (7.77 ± 0.30 g/dL)
and vitamin B1 (29.2 ± 5.1 ng/mL) than did
the shorter-exposure group (LH, 3.3 ±
1.8 mIU/mL; FSH, 5.5 ± 2.1 mIU/mL; total
protein, 8.18 ± 0.66 g/dL; vitamin B1, 33.2 ±
5.0 ng/mL) but did not show any significant
association with other examined indices.

Because the mean concentration of vita-
min B1 was significantly lower in the exposure
group than in the controls, the values were
compared between the two groups stratified
by vitamin B1 level within all exposed workers
(n = 27). The comparison did not reveal any
difference in the frequency of low vibration
sensation or results of electrophysiologic tests,
apart from lower levels of alkaline phosphatase
(ALP; 129.3 ± 30.7 IU/L) and ChE (293.8
± 52.8 IU/L) in the low vitamin group than
high vitamin group (ALP, 169.5 ± 43.1 IU/L;
ChE, 361.8 ± 84.1 IU/L).

Discussion
In the tested factory, isopropanol, hydrogen
bromide, and sulfuric acid were also used as
materials in the process of producing 1-BP.
These chemicals are not considered to have
neurotoxic effects, so it is unlikely that the low
vibration sensation or change in DL is due to
these chemicals. In the last survey of the same
factory (Ichihara et al. 2004), we found that
the main product of this factory was shifted
from 2-BP to 1-BP. 1991 Workers include the
workers who were hired before May 1999 and
might have been exposed to not only 1-BP but
also 2-BP before 1999 (Ichihara et al. 1999).
In contrast, 1999 workers were exposed to
1-BP only. Therefore, the observed changes in
the DL, vibration sense in both feet bilater-
ally, Benton visual memory test score, and
depression and fatigue in the POMS test that
were noted in 1999 workers are considered to
be due to exposure to 1-BP. However, the
effects of 2-BP cannot be excluded in
1991 workers. The SNCV showed significant
changes in the analysis of 1991 workers but
not in 1999 workers with age-matched con-
trols. This is most likely due to the lack of
power as a result of the reduction in the num-
ber of subjects, given the fact that the extent
of change in sensory nerve conduction, as well
as other electrophysiologic parameters, and
the percentage of workers who showed
reduced vibration sense among 1999 workers
was similar to that of 1991 workers. This
explanation might also be valid for other
parameters that showed significant change in
1991 workers but not in 1999 workers.
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Table 3. Number of workers with reduced vibration sensation in the foot.
1991 workers and age-matched 1999 workers and age-matched 

controls (n = 23 pairs) controls (n = 12 pairs)
Delay timea Right foot* Left foot* Right foot* Left foot*
(sec) 1-BP workers Controls 1-BP workers Controls 1-BP workers Controls 1-BP workers Controls

< 2 8 23 10 23 5 12 5 12
2 0 0 1 0 0 0 1 0
3 3 0 1 0 1 0 1 0
4 2 0 4 0 1 0 1 0
5 2 0 1 0 1 0 0 0
6 4 0 4 0 3 0 2 0
8 3 0 1 0 1 0 1 0
10 0 0 1 0 0 0 1 0
∞b 1 0 0 0 0 0 0 0
aDelay time for vibration sensation by tuning fork stimulation (see “Materials and Methods” for details); time 0 is the time
when the worker reported becoming unaware of the vibration. bOne worker felt no vibration sense in the right foot.
*p < 0.05, Wilcoxon test. 

Table 4. Number of workers with reduced vibration sensation in the finger.
1991 workers and age-matched 1999 workers and age-matched

controls (n = 23 pairs) controls (n = 12 pairs)
Delay timea Right finger* Left finger* Right finger Left finger
(sec) 1-BP workers Controls 1-BP workers Controls 1-BP workers Controls 1-BP workers Controls

< 2 19 23 19 23 10 12 10 12
2 3 0 2 0 2 0 2 0
3 1 0 2 0 1 0 0 0
aDelay time for vibration sensation by tuning fork stimulation (see “Materials and Methods” for details); time 0 is the time
when the worker reported becoming unaware of the vibration. *p < 0.05, Wilcoxon test.
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Our animal studies (Ichihara et al. 2000a;
Yu et al. 1998) preceded human case reports in
revealing the neurotoxicity of 1-BP, which is
far more potent than that of 2-BP (Yu et al.
1999, 2001). However, the results of animal
studies had certain limitations in predicting
symptoms or signs in human cases; for exam-
ple, animal studies cannot detect any subjective
symptoms that might reflect abnormalities of
sensation or the central nervous system. It is
sometimes difficult especially for morphologic
studies to substantiate the adverse effects on
the central nervous system because the struc-
ture of the central nervous system is far more
robust than that of peripheral nerves or other
organs. It is also difficult to evaluate imbalance
during walking in rodents because four-footed
animals are completely different from bipedal
humans regarding the clinical signs of imbal-
ance. Thus, information from human cases
should help us understand the toxicologic tar-
gets of 1-BP. The first case was reported by
Sclar (1999), and three other cases were
recently reported by our group (Ichihara et al.
2002). All four cases showed diminished vibra-
tion sensation in the toe. Moreover, the pre-
sent study showed that more than half of the
workers exposed to 1-BP suffered from
reduced vibration sensation. Considered
together, these results suggest that vibration
sensation in the toe might be susceptible to
exposure with 1-BP. The previously reported
cases also complained of urinary incontinence;
numbness in the perineum, low back, and
front of the thighs or buttocks; or headache
(Ichihara et al. 2002); however, our factory
workers did not report any such symptoms.
This difference might depend on the levels or

period of exposure to 1-BP because it is possi-
ble that our workers adapted to low levels but
longer periods of exposure, leading to unaware-
ness of symptoms.

In comparisons with age-matched controls,
both the 1991 workers and 1999 workers
showed prolonged DL but no change in
MCV. This prolongation of DL without
decrease in MCV parallels the results of animal
studies, which showed earlier changes in DL
than MCV in the tail nerve (Ichihara et al.
2000a). Such a pattern of changes might indi-
cate predominant deterioration of the distal
portion of the peripheral nerve or delay in
chemical transmission between nerve terminals
and muscle.

Comparison of data of 1991 workers with
age-matched controls showed that the exposure
group had lower levels of forward and back-
ward digit span, Benton scores, pursuit aiming
test scores, and POMS tension, depression,
anxiety, fatigue, and confusion than did the
controls. Because education level could influ-
ence the results of neurobehavioral tests, the
results of the tests were reanalyzed after match-
ing age and education levels. This reanalysis
also revealed changes in the above items
excluding forward digit span. When the analy-
sis was limited to the 1999 workers, significant
differences were found only in Benton visual
memory test scores, POMS depression, and
POMS fatigue, which could reflect the lack of
power due to the small sample number. Digit
span, pursuit aiming test, and the POMS test
are considered the most sensitive indicators of
exposure to organic solvents or neurotoxic
agents such as lead (Zhou et al. 2002). Poorer
performance in the POMS test was also

observed in a Venezuelan study of workers
exposed to organic solvents (Escalona et al.
1995). The present results of neurobehavioral
tests could also suggest that 1-BP adversely
affects the central nervous system in humans.
Postural sway tests showed higher power of the
y-axis (anterior–posterior sway) at 0.2–2.0 Hz
and lower at 0.02–0.2 Hz with eyes closed,
although such significant differences were not
observed in 1999 workers. These results might
be important because the cases found in the
United States also showed unstable balance in
walking. Clinically, patients with cerebellar dis-
ease and anterior lobe atrophy show antero-
posterior sway, often with a spontaneous
high-frequency body tremor of around 3 Hz
(Diener et al. 1984). This anteroposterior sway
might resemble the present result of the
increase in the power of the y-axis at 0.2–2 Hz.
However, the results of the postural sway tests
noted in our study await further confirmation
because the presence of cerebellar disorder in
the formerly reported cases or present workers
is not conclusive, and it is possible to attribute
the unstable balance to a disorder of the
peripheral nerves or spinal cord.

Diabetes mellitus could be a common con-
founding factor related to neurologic disorders
by solvent intoxication. HbA1C and fruc-
tosamine are used as long-term (Bunn et al.
1976) and intermediate-term (1–3 weeks)
(Baker et al. 1983) indicators of glucose levels
in clinical settings. In the present study, we
measured serum fructosamine levels. For the
measurement of HbA1C, the blood samples
had to be kept at 4°C but not frozen. However,
the long transportation from the factory site to
the laboratory could have potentially caused
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Table 5. Results of neurobehavioral tests in the 1-BP group and controls matched for age or for age and education (mean ± SD).

1991 workers 1991 workers 1999 workers
Test (age-matched controls) (age/education-matched controls) (age/education-matched controls)

No. (pairs) 22 12 6
Simple reaction time (sec) 0.38 ± 0.12 (0.36 ± 0.12) 0.38 ± 0.12 (0.36 ± 0.12) 0.40 ± 0.14 (0.39 ± 0.12)
Digit span (digits recalled) forward 10.6 ± 2.3* (11.7 ± 1.4) 10.8 ± 2.5 (11.8 ± 1.3) 10.2 ± 3.1 (12.0 ± 1.1)
Digit span (digits recalled) backward 4.5 ± 2.2* (5.8 ± 1.8) 5.0 ± 2.6* (5.6 ± 1.4) 4.2 ± 2.3 (6.2 ± 1.6)
Santa Ana preferred hand 35.2 ± 3.6 (36.6 ± 4.8) 35.3 ± 4.0 (36.1 ± 4.3) 36.0 ± 2.4 (35.8 ± 5.2)
Santa Ana nonpreferred hand 33.5 ± 4.6 (32.8 ± 5.1) 33.8 ± 5.2 (33.7 ± 5.6) 32.8 ± 4.4 (35.5 ± 5.9)
Digit symbol (no. completed) 47.0 ± 17.5 (54.0 ± 10.2) 48.6 ± 19.8 (55.5 ± 5.6) 45.3 ± 21.9 (56.7 ± 6.7)
Benton (no. correct) 7.2 ± 1.7* (8.3 ± 1.4) 7.8 ± 1.5* (8.2 ± 1.3) 7.3 ± 1.8* (8.3 ± 1.0)
Pursuit aiming test (no. completed) 103.1 ± 16.9* (119.9 ± 19.1) 101.6 ± 17.9* (119.3 ± 20.4) 98.0 ± 11.4 (125.7 ± 17.0)

*p < 0.05, paired t-test.

Table 6. Results of POMS tests in the 1-BP group and controls matched for age or for age and education (mean ± SD).

1991 workers 1991 workers 1999 workers
Test (age-matched controls) (age/education-matched controls) (age/education-matched controls)

No. (pairs) 20 12 6
Profile of mood state

Tension 4.4 ± 3.9* (7.7 ± 7.1) 4.1 ± 5.2* (10.2 ± 8.5) 6.8 ± 7.0 (9.6 ± 7.2)
Depression 4.8 ± 7.5* (10.5 ± 13.0) 5.6 ± 10.1* (13.3 ± 17.1) 10.0 ± 14.4* (12.8 ± 16.0)
Anxiety 4.1 ± 5.0* (10.2 ± 10.2) 4.7 ± 6.3* (12.6 ± 13.2) 7.0 ± 9.0 (13.4 ± 12.7)
Vigor 22.2 ± 4.3 (20.7 ± 6.7) 23.7 ± 3.9 (20.9 ± 6.9) 23.4 ± 4.5 (21.4 ± 9.2)
Fatigue 3.1 ± 2.6* (6.4 ± 4.0) 3.0 ± 3.4* (6.7 ± 5.2) 4.4 ± 4.8* (7.2 ± 3.8)
Confusion 3.7 ± 3.7* (7.1 ± 4.3) 3.3 ± 4.4* (7.7 ± 5.6) 5.0 ± 6.2 (5.6 ± 5.0)

*p < 0.05, paired t-test.
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hemolysis of the collected blood and thus may
have resulted in marked variability and errors in
estimations. For this reason, HbA1C was not
measured in the present study. The comparison
between the exposed group and the controls did
not show any difference in the level of fruc-
tosamine, and the comparison between the
high-fructosamine group and low-fructosamine
group within the exposed group also did not
show any difference in indices related to the
nervous system.

The levels of vitamin B1 were lower in the
entire exposure group than in the controls and
in the longer-exposure group compared with
the shorter-exposure group. Lack of vitamin

B1 is known to cause polyneuropathy, but the
relatively low level of vitamin B1 in the 1-BP
factory workers could not fully explain the
neurologic abnormalities. First, the level of vit-
amin B1 in the exposed workers ranged from
20 to 43 ng/mL, which was within the normal
range (20–50 ng/mL). Second, the low-level
vitamin B1 group showed no neurologic
deficit such as vibration sensation or electro-
physiologic indices, apart from a low score of
POMS confusion, which would be weak evi-
dence in substantiating the adverse effects on
the nervous system.

Letz and Gerr (1994a, 1994b) investigated
the confounding factors that could affect nerve

conduction velocity and amplitude as well as
vibrotactile and thermal thresholds, based on
data from 4,464 subjects. Their studies
revealed that the major covariates were height,
examiner, skin temperature, and body mass
index for sural sensory nerve and height, exam-
iner, age, and body mass index for peroneal
motor nerve conduction velocities. For vibro-
tactile threshold in toe, the major covariates
were height, examiner, age, and body mass
index. Our study design could control for the
effect of examiner-, sex-, and age-matching
pairs but not skin temperature-, body height-,
or body mass index-matching pairs. Although
body height was comparable on average
between the exposure group and the controls
and workers were acclimated to the room tem-
perature before the electrophysiologic studies,
the lack of pair matching for height, skin tem-
perature, and body mass index should be care-
fully noted as a limitation of this study.
Previous animal experiments demonstrated that
exposure to 1-BP disrupted the estrous cycle
and inhibited follicular development (Yamada
et al. 2003). Two patients who worked in a
cushion company in the United States also
reported temporary irregularities of menstrual
cycle (Ichihara et al. 2002). Although the expo-
sure level for the two patients was not evaluated
directly, such levels would be higher than
60–261 ppm, which were determined with the
third case from the same factory after the for-
mer two cases were identified and ventilation
was improved in the workplace. On the other
hand, our study did not demonstrate signifi-
cant differences in the prevalence of menstrual
cycle abnormalities between the two groups.
This might be due to the difference in expo-
sure levels between U.S. cases (≥ 60–261 ppm)
and our Chinese 1-BP factory workers
(0.34–49.19 ppm).

Comparisons based on the exposure period
showed higher levels of FSH and LH in the
longer-exposure group than in shorter-expo-
sure group. One explanation for this difference
is that our group included four elderly women,
who were excluded from the paired t-test
analysis because of the lack of matched con-
trols and who had high levels of FSH
(42–100 mIU/mL) and LH (16–42 mIU/mL).
Analysis based on exposure level did not show
any relationship between exposure levels and
these parameters, which were different between
the exposure group and age-matched controls
(paired t-test). The present analysis by exposure
period and level has certain limitations. First,
the number of subjects was too small and did
not control for age. Second, the experimental
design allowed only a single measurement of
the exposure level, although the task of workers
was not fixed and thus the exposure levels
could vary. The exposure levels in 1999 in the
same factory ranged from 0.9 to 170.5 ppm
(geometric mean = 52.5 ppm) (Ichihara et al.
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Table 7. Stabilometer test results of 1-BP exposure group and controls. 

Age-matched Age-matched
1991 Workers controls 1999 Workers controls

No. (pairs) 23 12
LNG (cm)

Eyes open 71.7 ± 15.5 69.9 ± 20.8 71.5 ± 19.3 74.0 ± 19.4
Eyes closed 100.4 ± 25.1 91.1 ± 27.3 106.3 ± 29.7 95.0 ± 26.0

E AREA (cm2)
Eyes open 3.38 ± 1.26 3.69 ± 2.86 3.60 ± 1.52 3.88 ± 2.64
Eyes closed 4.94 ± 2.27 4.56 ± 3.62 5.65 ± 2.67 4.80 ± 4.15

LNG E AREA (per cm)
Eyes open 22.9 ± 6.3 24.9 ± 10.9 21.8 ± 6.6 26.3 ± 13.7
Eyes closed 23.1 ± 7.9 26.3 ± 10.4 22.0 ± 8.8 28.8 ± 12.2

REC AREA (cm2) 
Eyes open 7.53 ± 2.76 8.26 ± 6.39 7.87 ± 3.42 8.51 ± 6.08
Eyes closed 10.5 ± 5.6 10.3 ± 8.6 12.8 ± 6.1 10.5 ± 9.6

RMS (cm2)
Eyes open 1.62 ± 0.70 1.98 ± 1.67 1.82 ± 0.91 2.09 ± 1.46
Eyes closed 2.05 ± 1.01 2.05 ± 1.65 2.30 ± 1.25 2.22 ± 2.01

Mx (cm)
Eyes open 0.019 ± 0.581 –0.123 ± 1.162 –0.166 ± 0.485 –0.008 ± 0.724
Eyes closed 0.010 ± 0.573 0.053 ± 1.228 –0.044 ± 0.557 0.217 ± 0.679

My (cm)
Eyes open –2.43 ± 1.15 –2.09 ± 1.37 –2.70 ± 1.05 –2.20 ± 1.41
Eyes closed –2.29 ± 1.06 –2.06 ± 1.28 –2.50 ± 0.95 –2.41 ± 1.07

XO (cm)
Eyes open –0.004 ± 0.621 –0.142 ± 1.170 –0.186 ± 0.627 –0.009 ± 0.756
Eyes closed 0.119 ± 0.657 –0.003 ± 1.347 0.106 ± 0.771 0.231 ± 0.788

YO (cm)
Eyes open –2.50 ± 1.15 –2.07 ± 1.39 –2.79 ± 1.14 –2.22 ± 1.41
Eyes closed –2.29 ± 1.01 –2.30 ± 1.42 –2.48 ± 0.86 –2.48 ± 1.09

Power spectrum of x-axis (lateral)
Eyes open (%)

0.02–0.2 Hz 61.1 ± 12.4 54.7 ± 17.0 62.5 ± 12.1 53.7 ± 14.5
0.2–2.0 Hz 38.5 ± 12.3 42.1 ± 13.6 37.1 ± 11.9 45.8 ± 14.4
2.0–10 Hz 0.36 ± 0.21* 0.46 ± 0.21 0.38 ± 0.24 0.46 ± 0.21

Eyes closed (%)
0.02–0.2 Hz 45.7 ± 17.3 47.9 ± 12.2 48.5 ± 17.8 46.1 ± 12.7
0.2–2.0 Hz 52.5 ± 19.7 49.2 ± 16.3 48.4 ± 21.8 49.2 ± 19.7
2.0–10 Hz 0.53 ± 0.37 0.59 ± 0.33 0.60 ± 0.44 0.58 ± 0.34

Power spectrum of y-axis (anteroposterior)
Eyes open (%)

0.02–0.2 Hz 66.6 ± 14.0 70.7 ± 11.4 73.5 ± 11.1 70.9 ± 10.1
0.2–2.0 Hz 32.4 ± 12.8 28.9 ± 11.4 26.1 ± 11.1 28.6 ± 10.1
2.0–10 Hz 0.97 ± 2.62 0.42 ± 0.28 0.35 ± 0.16 0.45 ± 0.35

Eyes closed (%)
0.02–0.2 Hz 51.6 ± 14.0* 61.2 ± 13.7 54.0 ± 11.6 55.0 ± 11.2
0.2–2.0 Hz 47.3 ± 13.0* 38.3 ± 13.7 45.4 ± 11.6 44.4 ± 11.2
2.0–10 Hz 1.03 ± 2.38 0.50 ± 0.28 0.56 ± 0.26 0.57 ± 0.25

Abbreviations: E, envelope; LNG, length of excursion; Mx, mean of x-axis (lateral) component of each recorded points;
My, mean of y-axis (anteroposterior) component of each recorded points; REC AREA, rectangular area; RMS, root mean
square area; XO, center of range of x-axis component of points; YO, center of range of y-axis component of points. Data
are mean ± SD. 
*p < 0.05, paired t-test. No significant difference was found between the exposed group and the controls in the Romberg
quotient for all items (the ratio of values measured with eyes closed to the values with eyes open; data not shown).
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2004), which was far higher than in the pre-
sent study. It is possible that the workers were
exposed to 1-BP at higher levels than those
measured in our study. Further assessment of
long-term exposure levels is required to deter-
mine the relationship between 1-BP and
exposure levels.

In summary, the present study suggested
that exposure to 1-BP produces adverse effects
on peripheral sensory and motor nerves and/or
the central nervous system in humans.
Estimation of long-term exposure levels is
required to confirm the precise association
between the health effects of 1-BP and exposure
levels.
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Correction

In the manuscript published online, the
numbers of workers listed in Table 1, espe-
cially in the footnotes, were incorrect; also,
the statistical significance of values for the
right and left fingers for 1999 workers and
age-matched controls was incorrect. These
errors have been corrected here.
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n-Propyl bromide is an industrial solvent with increasing
production volume due to its use as a replacement for � uo-
rohydrocarbons. Therefore, the number of occupationally
exposed workers is growing accordingly. This manuscript
presents a thorough evaluation of available animal and hu-
man data to derive an occupational exposure limit (OEL)
for n-propyl bromide. In addition, structure activity rela-
tionship within the homologous series of methyl, ethyl, and
n-propyl bromide and an identical spectrum of effects caused
by similar doses of 2-propyl bromide are used to increase the
con� dence of the analysis. The structure activity relationship
was entirely consistent for acute and subchronic (neurologic,
reproductive, and hematopoietic) toxicities and for muta-
genic potency inthat CH3Brwas more toxic than CH3CH2Br,
which in turn was more toxic than CH3CH2CH2Br in every
case in all species studied, including humans. Animals ap-
peared to be similarly susceptible as, or slightly more sus-
ceptible than, humans to n-propyl bromide’s toxicity. An
OEL (60–90 ppm) was derived from a limited human study
and supported by an across-the-toxic-spectrum comparison
of animal and human data for both n-propyl and 2-propyl
bromide. A carcinogenic classi� cation was not deemed nec-
essary at the recommended OEL based on very low muta-
genic potency and the consistent structure activity relation-
ship across the homologous series of these alkyl bromides.

Keywords n-Propyl Bromide, Occupational Exposure Limit,
Structure Activity

n-PROPYL BROMIDE
CAS: 106-94-5

1-Bromopropane , 1-Propyl bromide

C3H7Br

H H H
j j j

H¡C¡C¡C¡Br
j j j
H H H

Chemical and Physical Properties
n-Propyl bromide is a colorless to light-yellow liquid with

strong odor.

Chemical and physical properties include:(1¡3)

Molecular weight: 123
Speci� c gravity: 1.3539 (20/4±C)
Melting point: ¡109.85±C
Boiling point: 71.0±C
Vapor pressure: 143 torr (25±C)
Refractive index: 1.4341
Solubility: 0.25g/100 ml water at 20±C; soluble in alcohol

and ethyl ether
Conversion factors at 25±C,760 torr: 1 ppm D 5.03 mg/m3 and

1 mg/L D 198.8 ppm

MAJOR USES OR SOURCES OF OCCUPATIONAL
EXPOSURE

n-Propyl bromide has been tried as an anesthetic but was
without widespread use clinically. Since the reduction/banning
of � uorohydrocarbons , it has been used increasingly as a re-
placement for them in cleaning solutions.

It is not known how many workers are currently exposed to
n-propyl bromide but the number is increasing. The primary
route of exposure is inhalation although dermal exposure may
also contribute to total dose.

711
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ANIMAL STUDIES

Acute
The acute intraperitoneal LD50 for n-propyl bromide was

reported to be 2.5 g/kg in mice and 2.9 g/kg in rats.(3) The
30 minutes inhalation LC50 for n-propyl bromide in rats was
determined to be 253 g/m3 (50,394 ppm)(4) whereas the 4 hours
LC50 was found to be 35 g/m3 (6,972 ppm).(5) Thus, n-propyl
bromide exhibits a clear c £ t relationship under conditions of
continuous exposure. Assuming a breathing rate of 200 L air per
24 hours, a body weight of 0.25 kg, and 100 percent absorption,
this inhalation dose translates to 4.25 g/kg in terms of an oral
dose. In good agreement with this calculation is an acute oral
toxicity study indicating that the oral LD50 of n-propyl bromide
in rats was greater than 2.0 g/kg.(6) An acute dermal LD50 study
showed that n-propyl bromide was not toxic at 2.0 g/kg(7) to rats,
which was to be expected based on the acute inhalation and oral
toxicity because � uxes of dermally well-absorbed chemicals sel-
dom exceed the lower mg/cm2/hr range. Therefore, since the rate
of elimination is faster than the rate of absorption through the
skin only a fraction of the oral and inhalation peak concentration
will be attained.

n-Propyl bromide is acutely less toxic than its lower ho-
mologues, ethyl bromide(8) and much less toxic than methyl
bromide.(9) Acute toxicity in animals with all three chemicals is
due to damage to the lungs resulting in edema and emphysema,
which has also been reported in humans lethally intoxicated with
methyl and ethyl bromide.(8;9)

Subchronic
Subchronic studies demonstrated that prolonged exposure

of rats to n-propyl bromide caused neurotoxicity, reproductive/
developmental toxicity, changes in hematologic parameters and
perhaps slight liver toxicity. A 28-day inhalation study(10) in rats
conducted under GLP conditions (6 hrs/day for 5 days/week)
at nominal concentrations of 0, 2 mg/L (400 ppm), 5 mg/L
(1,000 ppm), and 8 mg/L (1,600 ppm) demonstrated that se-
vere toxicity occurred at the two higher doses in the form of low
erythrocyte count, hemoglobin concentration, and hematocrit
(including death at the highest dose). Atrophic changes in the
male reproductive system were also ascribed to the n-propyl bro-
mide treatment. Microscopic � ndings of vacuolization of white
and gray matter in the central nervous system (CNS) and de-
creased brain weight were reported for all doses in this study,
and therefore an NOEL could not be derived.

A 13-week inhalation study(11) examined the toxicity of
n-propyl bromide also in rats at nominal concentrations of 0,
0.5 mg/L (100 ppm), 1 mg/L (200 ppm), 2 mg/L (400 ppm), and
3 mg/L (600 ppm). This study reported none of the lesions ob-
served in the 28-day study. However, vacuolization of the liver
and liver enlargement were observed at the two highest doses and
a stated NOEL of 1 mg/L (200 ppm)was estimated for this effect.

Since changes were not seen in any hematologic parameters
nor were any lesions reported in reproductive organs and since

such effects were seen in the 28-day study at 800 and 1,600 ppm
only, it is apparent that the NOEL for the hematologic and per-
haps some reproductive effects of n-propyl bromide is about
400–600 ppm, which is also supported by a lack of consistent
changes in the hematopoietic system below 800 ppm in the Ichi-
hara et al. study.(12) The lack of vacuolization in the central
nervous system even at 600 ppm in the 13-week study when
contrasted with the � ndings of CNS vacuolization at 400 ppm in
the 28-day study cannot be easily reconciled, although this could
occur through adaptation. Nevertheless, this leaves us with the
conclusion that the most sensitive endpoint of subchronic toxi-
city of n-propyl bromide is most likely neurotoxicity.

A third subchronic inhalation study conducted at 0, 200, 400,
and 800 ppm for 8 hours per day every day of the week (7 days)
for 12 weeks can be used to resolve the dose issue in n-propyl
bromide’s neurotoxicity.(13) This study also did not � nd vac-
uolization in the CNS even at 800 ppm (12-week study) com-
pared to vacuolization at 400 ppm in the 28-day study, which
provides further support for the validity of the assumption of
an adaptive response. Nevertheless, this study con� rmed the se-
vere neurotoxicity of n-propyl bromide both in the CNS and in
peripheral nerves (walking status, forelimb and hind limb grip
strength, electrophysiological examination of tail nerve). Ac-
cording to the results of this study the most sensitive functional
neurologic effect of n-propyl bromide is decreased hind limb
grip strength with an LOEL of 200 ppm at 4 weeks into dosing.
This study also demonstrates that adaptation is occurring be-
cause this effect is not observable with the same dose at later time
points.

The structure activity comparison is also consistent for the ho-
mologous series of methyl-, ethyl- and n-propyl bromide with re-
gard to their subchronic toxicity. All three compounds have been
shown to cause neurotoxicity, reproductive toxicity, and impair-
ment of the hematopoietic system.(8;9) The rank order of relative
subchronic potency, both in terms of dose and time, is the same as
that of acute toxicity: CH3Br > CH3CH2Br > CH3CH2CH2Br.
For example, a � ve-day exposure to 200 ppm of methyl bromide
for 6 hours per day caused a transient decrease in testicular non-
protein sulfhydryl content in rats during 3 days after cessation
of dosing and plasma testosterone levels were suppressed dur-
ing the same period of time,(14) whereas 200 ppm was a NOEL
after 13 weeks of 5 times per week 6 hours daily exposure to
n-propyl bromide indicating that it is much less potent in causing
testicular effects than is methyl bromide.

Chronic/Carcinogenic
There are no chronic studies available on n-propyl bromide,

nor has a carcinogenicity bioassay been conducted with this
compound. However, carcinogenicity studies have been con-
ducted in mice(15) with methyl bromide and in both mice and
rats with ethyl bromide.(16) Methyl bromide’s bioassay was neg-
ative in that at 33 ppm there was no evidence of carcinogenic-
ity and at 100 ppm a large percentage of the animals died by
20 weeks and dosing was therefore discontinued for this group.
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Since none of the high dose group animals developed cancer, it
can be concluded that no residual effects of methyl bromide re-
mained. Ethyl bromide was studied at 0, 100, 200, and 400 ppm
(6 hrs per day, 5 days per week) for 2 years in a cancer bioas-
say using the same doses in rats and mice. The results were by
and large equivocal except for uterine cancer, which was signif-
icantly elevated in mice at the highest dose (400 ppm) adminis-
tered. The overall conclusion from these studies in conjunction
with the clear mutagenicity response to both agents is that these
two homologues of n-propyl bromide may be very weak car-
cinogens at overtly toxic doses and that the relative potency of
ethyl bromide in terms of chronic toxicity is much lower than
that of methyl bromide.

The lack of genetic toxicity of n-propyl bromide in all but
one test performed is also in agreement with the structure activ-
ity analysis for acute and subchronic toxicities showing
that CH3Br > CH3CH2Br > CH3CH2CH2Br for genotoxicity.
Therefore, it can be expected with con� dence that if a carcino-
genicity bioassay were to be conducted with n-propyl bromide
at levels used in the ethyl bromide bioassay the outcome would
be negative. Thus, even in the absence of a chronic bioassay it is
clear that carcinogenicity is not an issue with n-propyl bromide
because it could be only a very high dose effect or it would be
not demonstrable. In agreement with this view is the � nding that
n-propyl bromide was found to be mutagenic only at cytotoxic
doses, whereas the same tests were negative at non-cytotoxic
doses (see section on Genotoxicity).

Reproductive/Developmental
There are two large-scale reproductive/developmental stud-

ies on n-propyl bromide in rats. The � rst was a range-� nding
experiment,(17) and the second a state-of-the-art reproductive
toxicity study.(18) Nominal concentrations in the � rst study were
0, 100, 200, 600, and 1000 ppm, which was adjusted to 0, 100,
250, 500, and 750 ppm in the second study. It is clear that
n-propyl bromide is a reproductive toxicant, since fertility in
the highest dose group of the F0 generation was reduced to zero
and a statistically clear decrease was observed at 500 ppm in
both generations. However, there were no apparent adverse de-
velopmental effects as judged from balanopreputial separation
and vaginal patency.

Fertility indices were not signi� cantly affected at 100 and
250 ppm in either the F0 or F1 generation. Histopathological
changes (decreased number of corpora lutea, increased number
of follicular cysts, and interstitial hyperplasia) in the ovaries
correlated with infertility. The most sensitive endpoint of repro-
ductive toxicity appeared to be an extended estrous cycle length
at 250 ppm (F1 females) and reduced weight of the epidydimis
and prostate (F0 males). Thus, this study provided an LOEL of
250 ppm and an NOEL of 100 ppm for the reproductive toxicity
of n-propyl bromide in rats. LOELs in adult males ranged from
400–600 ppm depending on the endpoint and length of exposure.
Since rats in the two generation study were exposed to n-propyl
bromide in utero, during lactation, and for several weeks there-

after, pups do not seem to be more sensitive or perhaps only
slightly so pre-, peri-, and postnatally than adults.

It is interesting to note that this study also showed evidence of
liver enlargement at higher doses in agreement with the 13-week
inhalation study and con� rmatory evidence also for decreased
brain weight in some of the higher dose groups as was reported
in the 28-day inhalation study.

The overall conclusion from the animal data is that the most
sensitive endpoint of toxicity of n-propyl bromide is periph-
eral/central neurotoxicity followed by reproductive toxicity,
liver toxicity, hematopoietic toxicity, and CNS pathology with
the possibility of cardiac and kidney effects at nearly lethal
doses.

GENOTOXICITY STUDIES
The genotoxic potential of n-propyl bromide was tested

on � ve Salmonella typhimurium strains: TA 1535, TA 1537,
TA 1538, TA 9, and TA 100, both with and without metabolic
activation. n-Propyl bromide was not genotoxic in any of the
tests with or without metabolic activation.(19) Under the experi-
mental conditions of a micronucleus test n-propyl bromide did
not cause damage to chromosomes or the mitotic apparatus of
bone marrow cells in mice at doses of 600 and 800 mg/kg/day
in males and females, respectively.(20) Mutagenicity of n-propyl
bromide was also tested in L 51784 mouse lymphoma cells for
the potential to induce mutations at the thymidine kinase locus.
The � rst test was negative with or without metabolic activation
and there was lack of cytotoxicity. The second test was positive,
especially without metabolic activation but the presence of cy-
totoxicity was noted. Another equivocal study allows us to illus-
trate the relative potency of 2-propyl bromide as a mutagen.(21)

It took cytotoxic doses of 2,500–5,000 ¹g/plate of 2-propyl bro-
mide to induce 300–450 revertants in the Ames test. In the same
test system (TA 100) 0.15 ¹g/plate of ethyl bromide induced
about 2,000 revertants,(16) indicating that 2-propyl bromide in
this test system is at least 16,000 times less potent as a mutagen
than ethyl bromide.

These � ndings are in agreement with structure activity
relationships for decreasing genotoxicity in the homologous se-
ries CH3Br > CH3CH2Br > CH3CH2CH2Br. It is evident that
n-propyl bromide is an extremely weak genotoxic agent and
any such activity is most likely the result of cytotoxicity.

PHARMACOKINETIC/METABOLISM STUDIES
There are no studies reporting on the pharmacokinetics

(plasma pro� le) of n-propyl bromide. Data on absorption, dis-
tribution, and excretion are also scant. However, one good study
was published by Jones and Walsh,(22) which allows us to � ll
in the gaps with some limited con� rmatory evidence from other
publications.(23¡25) Absorption, as is expected of such a small
amphophilic molecule, is rapid by all routes of exposure (der-
mal, oral, inhalation) as this is also known for its structural
analogues.(8;9)
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About 42 percent and 56 percent of an i.p. injected dose was
exhaled as the unchanged parent compound, by 1 and 2 hours
after dosing, respectively. This implies a very swift absorption.
Assuming rapid equilibration between blood and exhaled air,
its half-life can be estimated to be about 1.3 hours.(21) n-Propyl
bromide is probably distributed into total body water in the tox-
icologically relevant dose range because its water solubility is
0.25 g/100 ml. The non-exhaled part of the dose is mainly me-
tabolized to three mercapturic acids and excreted with urine.

According to an in vitro study by Tachizawa et al.(23) by
far the most important metabolite produced by hepatic micro-
somes is S-propyl glutathione, which then is converted by well-
understood processes into the corresponding mercapturic acid.
Part of the dose may bind to nonprotein sulfhydryl groups (e.g.,
glutathione) in other tissues such as the testes(14) and thereby
cause toxicity indirectly. The reversibility half-life of this effect
is also relatively short (estimated at 2 to 4 days from Hurtt and
Working(14)).

Hydrolysis to propanol appears to be a negligible pathway
of metabolism since only 1.4 percent of dose was exhaled as
CO2 but after administration of n-propanol, CO2 is the major
pathway of biotransformation/elimination.

In conclusion, n-propyl bromide is rapidly eliminated from
the systemic circulation by exhalation and metabolic detoxi� ca-
tion to mercapturic acids, which are rapidly cleared through the
kidneys.

HUMAN STUDIES
Hematopoietic and reproductive toxicity of 2-propyl bromide

has been reported in workers of a South Korean electronics
factory.(26¡28) Of 25 women, 16 had elevated FSH levels (and
some also had elevated LH levels) and low estradiol levels, with
most of them having had hot � ashes, which is consistent with
a diagnosis of secondary amenorrhea. Mild anemia and mild
leukopenia were present in most female workers. Pancytope-
nia in 2 female workers was associated with hypoplastic (15–

25% cellularity) marrow (bone biopsy). Prothrombin time, and
kidney and liver function tests were normal in these workers.
Among male workers azoospermia and oligospermia were re-
ported. All workers complained of headache and/or dizziness.
Ovarian failure was also reported in 16 women using solvent
#5200 composed mainly of 2-propyl bromide.(29) No hemato-
poietic effects were reported in this study. The hematopoietic
and reproductive effects are consistent with the animal database
in that the reproductive effects seem to occur at lower doses.

The studies of Kim and associates(26¡28) reported the con-
centration of 2-propyl bromide in the tactile switch assembly
room at 12.4 § 3.1 ppm. Short-term exposure levels were mon-
itored inside a fume hood in the workplace and reported at
4,171 ppm.(27)

“Through the interview with tactile switch assembling work-
ers, we were informed that they had believed the new solvents
had little toxicity and had often put their heads inside the hoods

of cleaning baths or had dipped their bare hands into the solu-
tions without using any personal protective devices.”(27)

The study by Koh et al.(29) did not report any information
on exposure conditions that could be used to estimate levels of
2-propyl bromide causing toxicity in humans.

Two other studies reportedon propyl bromide–exposed work-
ers. A Japanese study conducted in China found no adverse
health effects in workers exposed up to 111 ppm (median
89 ppm) of 2-propyl bromide.(30) A health hazard evaluation
(HHE) has been conducted by NIOSH at the Custom Products,
Inc. facility in Mooresville, North Carolina, which used n-propyl
bromide as a solvent. Of 70 employees, 46 completed the ques-
tionnaire and provided blood for a complete blood count.(31) For
statistical analysis the workers were divided into a low exposure
group (117 ppm), a medium exposure group (170 ppm), and a
high exposure group (197 ppm). No adverse effects were found
with the exception of a possible association of an increased in-
cidence of headaches in the highest (197 ppm) exposure group.

It is important to note that 2-bromopropane exposure results
in the same spectrum of effects (neurotoxicity, reproductive and
hematopoietic toxicities) at very similar doses as reported for
1-bromopropane. (32¡34)

OEL RECOMMENDATION
There are three well-documented endpoints of toxicity of

n-propyl bromide: neurologic, reproductive, and hematopoietic
effects. Among these, the hematopoietic effects occur at the
highest dose. Hematopoietic effects were observed only in an-
imals exposed to levels above 600 ppm. More importantly, the
theory of toxicology(35;36) implies that peak exposure is the key
parameter for this effect since damage to the stem cells at any
step of differentiation requires up to 120 days for complete re-
pair because the half-life of new erythrocyte production in hu-
mans is about 30 days.(37;38) Thus, even infrequent (less than
once per month) exposure to about 4,000 ppm as reported in the
Korean study(27) will inevitably lead to this serious effect, which
was not observed in humans exposed to lower concentrations for
much longer periods of time.(30;31) A lack of liver effect in hu-
mans as opposed to animals is also consistent with occasional
high peak exposure rather than to a low 8 hours time-weighted
average.

Reproductive effects seem to occur at lower doses since the
animal NOEL for this effect was 100 ppm. Also, the preva-
lence of amenorrhea among females and reduced sperm motility
among males was higher than the incidence of hematopoietic ef-
fects. Nevertheless, reproductive toxicity was not found among
workers exposed to up to 111 ppm(30) of 2-propyl bromide and
up to 190 ppm(31) of n-propyl bromide, showing that humans
are as sensitive as or less sensitive than rats with regard to this
endpoint of toxicity. Peak concentrations may also be more im-
portant for this endpoint of toxicity as indicated by a recovery
half-life of 2 to 4 days in non-protein sulfhydryl content in rats
treated with methyl bromide.(14)
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This leaves us with subtle neurotoxicity as the most sensitive
endpoint of n-propyl bromide exposure, which is also consis-
tent with other halogenated solvents.(39) Headache seems to have
been the lowest dose effect of propyl bromides in humans(26;27;31)

which is consistent with the subtle neurotoxicity effect in rats
(transiently decreased hind limb grip strength at 100 ppm). From
this it is evident that rats have similar or somewhat higher sen-
sitivity to n-propyl bromide than humans. The human NOEL for
n-propyl bromide–induced headache is reported to be
170 ppm.(31) Since the size of the population in that study was
small, the use of a safety factor of two should be applied to
protect nearly all workers, and a safety factor of three would
be appropriate to provide a larger margin of safety from this
adverse effect. Therefore, the recommended OEL for n-propyl
bromide should be in the range of 60 to 90 ppm.

A skin notation is also recommended based on principles of
dermal absorptionand structure activity relationship with methyl
and ethyl bromide, both of which are well absorbed through
the skin.

Although peak concentration is an important issue with
n-propyl bromide–induced hematopoietic effects and perhaps
also regarding reproductive toxicity, no such recommendation
is needed because the de� nition of excursion according to the
American Conference of Governmental Industrial Hygienists
(ACGIH°R ) would provide protection from any of the effects
related to peak exposure concentrations.
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0001 
 1                          CITY OF PHILADELPHIA 
                           AIR POLLUTION HEARING 
 2    
 3    
 4                                 - - - 
 5    
 6   IN RE: AIR MANAGEMENT REGULATION XIV 
 7    
 8                                 - - - 
 9    
10                            AUGUST 12, 2010 
11    
12                                 - - - 
13    
                         Public Hearing for the City of           
14                  Philadelphia Department of Public Health  
                    Air Pollution Control Board held in the       
15                  Spellman Building, 321 University Avenue,     
                    Philadelphia, Pennsylvania, in the above-     
16                  referenced matter before Lori Marculini,      
                    Court Reporter-Notary Public at 6:15 p.m. 
17    
18                                 - - - 
19    
                         CLASS ACT REPORTING AGENCY 
20                   Registered Professional Reporters 
                 1420 Walnut Street   133 H. Gaither Drive 
21                   Suite 1200     Mt. Laurel, NJ 08054 
                 Philadelphia, PA 19102    (856) 235-5108 
22                          (215) 928-9760            
23    
                                   - - - 
24    
0002 
 1                       MR. BRAUN: We will now open the public   
 2                  hearing for the City of Philadelphia,         
 3                  Department of Public Health, Air Pollution    
 4                  Control Board, Air Management Regulation      
 5                  XIV, controlling of Perchloroethylene from    
 6                  dry cleaning facilities.                     
 7                       Good evening, my name is Ed Braun.  I    
 8                  am Program Manager for the Air Management     
 9                  Services, AMS, a unit of the Philadelphia     
10                  Department of Public Health.   
11                       With me today is Thomas Huynh, the       
12                  Director of AMS.  Eddie Battle, Chair of Air   
13                 Pollution Control Board, the Board.  Joe       
14                 Minott, Member of the Board and the            
15                 Divisional Deputy City Solicitor, Patrick      
16                 O'Neil, of the City's Law Department.   
17                       AMS is responsible for the prevention,   
18                  abatement and control of air pollution in     
19                  the City and County of Philadelphia.   
20                       AMS's activities are conducted under     
21                  authority provided by the Philadelphia Air    
22                  Management Code, the Pennsylvania Air         
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23                  Pollution Control Act, the Federal Clean Air   
24                  Act and the regulations promulgated           
0003 
 1                  thereunder. 
 2                       On September 4th, 2007, the Board        
 3                 directed AMS to draft a regulation to govern   
 4                 the use of dry cleaning of Perchloroethylene   
 5                 also known as PERC.   
 6                       AMS presented an initial draft of the    
 7                  proposed regulation at a Public Meeting of    
 8                  the Board on August 5th, 2008.   
 9                       On December 20th, 2008, the Board        
10                  appointed a committee to study, review and    
11                  revise the proposed regulation.   
12                       On February 16th, 2010, the Board        
13                  subsequently recommended that steps be taken   
14                 to prevent the use of other hazardous          
15                 substances, hazardous toxic substances as      
16                 dry cleaning solvents.   
17                       The Committee completed its review and   
18                  presented the current draft of the Air        
19                  Management Regulation XIV, control of         
20                  Perchloroethylene from dry cleaning           
21                  facilities to the Board on June 24th, 2010.   
22                       The Board voted and approved the         
23                  proposed regulation on that date.   
24                       The proposed regulation aims to one,     
0004 
 1                  minimize the health risks certain dry clean   
 2                  solvents pose to individuals who live or      
 3                  work next door to dry cleaning                
 4                  establishments; and two, to reduce the        
 5                  amount of dry cleaning solvents entering the   
 6                 environment.   
 7                       Copies of the proposed regulation and    
 8                  the summary of its provisions have been made   
 9                  available for your review.   
10                       Pursuant to the July 6th, 2010, notice   
11                  published is this Philadelphia Inquirer, The   
12                 Daily News and The Legal Intelligencer, we     
13                 are here today on behalf of the Board and      
14                 the City of Philadelphia Department of         
15                 Public Health to accept testimony on the       
16                 proposed regulation.   
17                       These proceedings will be transcribed    
18                  and forwarded to the Board for their          
19                  consideration.   
20                       The purpose of this hearing is limited   
21                  to the taking of testimony on the proposed    
22                  regulation.   
23                       No one will respond to comments about    
24                  the proposed regulation today.  The Board     
0005 
 1                  will respond to the comments at a future      
 2                  date.   
 3                       After the public notice, comments on     
 4                  the proposed regulation or request for a      
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 5                  hearing were received from the following      
 6                  individuals and organizations:   
 7                       Nora Neilis on behalf of the National    
 8                  Cleaners Association.   
 9                       Jason Kim on behalf of the Korean Dry    
10                  Cleaners Association.   
11                       Quick Clean Cleaners.  Westbury          
12                  Cleaners.  John Myer on behalf of the Dry     
13                  Cleaning and Laundry Institute.  Carol        
14                  Memberg on behalf of the Pennsylvania and     
15                  Delaware Cleaners Association.  Enviro Tech   
16                  International, Incorporated.  Poly Systems    
17                  USA.  Sung Ho Lee on behalf of Lee's          
18                  Cleaners.  Royal Cleaners and W. Caffe        
19                  Norman of Patent Bogs, LLP, on behalf of      
20                  the Halogenated Solvents Industry             
21                  Alliance.   
22                       Although not required, all comments      
23                  that were received even those that were       
24                  submitted outside of the official comment     
0006 
 1                  period will be considered by the City.   
 2                       Additional written comments on the       
 3                  proposed regulation will now be taken until   
 4                  August 20th.   
 5                       If you have not already done so, please   
 6                 remember to sign in at the desk at the         
 7                 entrance to the room before leaving.   
 8                       The sign-in information is necessary to   
 9                 allow us to keep you informed of the status    
10                 of the proposed regulation.   
11                       Everyone will have an opportunity to     
12                  speak at the hearing.   
13                       We will begin by calling names in order   
14                 from the testimony sign-up sheet.   
15                       If you have not signed up yet but would   
16                 like to give testimony, you will have the      
17                 opportunity to do so after everyone on the     
18                 list has spoken.   
19                       We should have a Korean interpreter      
20                  present if you would like to give testimony   
21                  in Korean, and hopefully, that person has     
22                  arrived.   
23                       When you are called to speak, please     
24                  state your name and the organization you      
0007 
 1                  represent.   
 2                       Please limit your testimony to five      
 3                  minutes.  Anyone who has written comments to   
 4                 submit should do so now before we begin        
 5                 testimony.   
 6                       Is there anyone who has written          
 7                  comments to submit at this time?  No?  No     
 8                  written comments.   
 9                       We will now begin the testimony.  I      
10                  call the first speaker, Ray Roccon.   
11                       MR. MORFORD: Well, if it pleases the     
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12                  Board, Ray, myself and two other speakers     
13                  are here specifically regarding the issue of   
14                  n-PB solvents.   
15                       I think with the rest of the people      
16                  here who may or not may not be interested in   
17                 that one should be allowed to go first and     
18                 that way they can come and go, you know, as    
19                 they please.   
20                       They certainly can stay if they are      
21                  interested in the n-PB issue. 
22                       But since it's such a single issue, we   
23                  will be directing our comments directly at    
24                  that one issue and not the overall.   
0008 
 1                       MR. BRAUN: Can you please state your     
 2                 name for the record?   
 3                       MR. MORFORD: My name is Rich Morford.    
 4                  I am General Counsel for Enviro Tech          
 5                  International.   
 6                       MR. BRAUN: Thank you.  We will go ahead   
 7                 and do that.   
 8                       MR. MORFORD: Thank you.   
 9                       MR. BRAUN: Next speaker, Dale Kaplan,    
10                  Pennsylvania Dry Cleaners.   
11                       DALE KAPLAN: Hello.  I am Dale Kaplan    
12                  from Pennsylvania Dry Cleaners.  I am a dry   
13                  cleaner in Harrisburg, Pennsylvania.          
14                       Carol Memberg will be submitting our     
15                  written comments, but I just wanted to try    
16                  to bring some sensibility to the issue of     
17                  the reporting.                         
18                       As a dry cleaner, one of the things on   
19                  Section 7 Reporting and Number Four, gallons   
20                 of spilled oil.  Really, it's just a name      
21                 change, but when you're inspecting dry         
22                 cleaners, you want to use the term still       
23                 residue waste, not still oil waste because     
24                 they are going to understand what you are      
0009 
 1                 asking for if you are saying still residue     
 2                 rather than a still oil.  
 3                       The other thing that I wanted to         
 4                  address specifically in this area of          
 5                  reporting is that some of the things just     
 6                  don't make sense.   
 7                       MR. MINOTT: Can you step up so the       
 8                  stenographer can actually hear what you are   
 9                  saying?   
10                       DALE KAPLAN: Sure.  In number seven      
11                 Reporting, which is Section A then number      
12                 four, in your reporting information for the    
13                 proceeding year including pounds of clothes    
14                 cleaned, easy to do.  Solvent type, easy to    
15                 do.  Gallons and solvents purchased, easy to   
16                  do.  Gallons of solvents at the PERC dry      
17                  cleaning facility at the beginning, easy to   
18                  do.  Gallons at the end, right now I can't    
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19                  find where I was. 
20                       Janie, remind me where that was.         
21                       JANIE: A-3 or A-4.   
22                       DALE KAPLAN: Exhaust fans and all that.   
23                 I lost it.   
24                       JANIE: Section 4A-3 and A-4.   
0010 
 1                       DALE KAPLAN: Oh, it's under              
 2                  Record Keeping.  I'm sorry.   
 3                       Number six, Record keeping.  The number   
 4                  of loads, this is Section A, then number      
 5                  three.  The number of loads processed         
 6                  between regenerations.   
 7                       As a dry cleaner on a typical dry        
 8                  cleaning machine, that you can do because on   
 9                 my machine, it comes up, time to regenerate.   
10                       We know that within twenty-four hours,   
11                  I need to shut down my machine and cook it,   
12                  steam and so on and do that.  
13                       Cleaning and replacement of lint         
14                  filters, it's just not there anymore.  On     
15                  all these type number four generation         
16                  machines, it's not there.   
17                       You don't change lint filters.  I clean   
18                 my lint filters every single load eight,       
19                 ten, twelve loads a day.       
20                       You are going to make this so that they   
21                 are going to fail my point is.   
22                       If they are cleaning their machine,      
23                  they need to clean their machine so they are   
24                 able to clean clothes.   
0011 
 1                       Carbon Absorber pre-filters, I've        
 2                  called a few manufacturers and none of them   
 3                  understand that terminology.  
 4                       There is just, we don't have pre-        
 5                  filters on our carbon absorbers; and between   
 6                 repair or replacement of exhaust fans, I am    
 7                 not sure what the Board means.   
 8                       If it's an external exhaust fan through   
 9                 the wall through the building, yes,            
10                 obviously that can be done, but we don't       
11                 have an exhaust fan on our forth generation    
12                 dry cleaning machines.   
13                       With PERC, it does not exhaust to the    
14                  atmosphere at all.  It's a total closed loop   
15                 system.  
16                       So, there is no such thing as an         
17                  exhaust fan on that.   
18                       Number four on that, the amount of       
19                  activated carbon in the carbon absorbers      
20                  dry weight in pounds.   
21                       There is no way to do that.  I mean to   
22                  tear apart the carbon absorber and pull it    
23                  out and weight it and it put it back, it's    
24                  somewhat innocuous.  It just doesn't need to   
0012 
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 1                 be done.   
 2                       The machine gets filled up.  It tells    
 3                  you that this is done.  It's finished         
 4                  absorbing. 
 5                       On a fourth generation machine, you      
 6                  just have to stop it and cook the machine     
 7                  down so that you can continue to absorb or    
 8                  else, it won't absorb anymore.   
 9                       So, I just wanted to try to bring some   
10                  sensibility; and if you want me afterwards    
11                  at another time if you are considering        
12                  rewriting, I would be happy to work with you   
13                 on these issues.   
14                       Thank you. 
15                       MR. BRAUN: Thank you for your            
16                  comments.   
17                       MR. MINOTT: Let me just say if I could,   
18                 don't forget, the comment period is open       
19                 until August 20th.   
20                       So, if you want to put some of that      
21                  stuff in writing, that would be very          
22                  helpful.   
23                       DALE KAPLAN: Send it to Mr. Huynh?   
24                       MR. MINOTT: Tom Huynh.  
0013 
 1                       MR. BATTLE: Tom Huynh.   
 2                       DALE KAPLAN: Okay.  Thank you.   
 3                       MR. BRAUN: We do have a couple of empty   
 4                 seats up here, at least one, if anybody        
 5                 wants to have a seat.   
 6                       MR. BATTLE: There is a seat here,        
 7                 too.   
 8                       MR. BRAUN: The next speaker, Rich        
 9                  Morford.   
10                       MR. MORFORD: That would be me with       
11                  Enviro Tech.   
12                       MR. BRAUN: Okay.  John Myer.  DLI.   
13                       JOHN MYER: John Myer from DLI.  The      
14                  20th, we can do additional written comments   
15                  to subsidize what we have here.  
16                       I'm here on behalf of the Dry Cleaning   
17                  Laundry Institute.  We represent retail dry   
18                  cleaners across the country and               
19                  internationally.   
20                       MR. MINOTT: Can you step up?  It just    
21                  makes it easier with the fan right here.   
22                       JOHN MYER: I'm sorry.  John Myer from    
23                  the Dry Cleaning Laundry Institute.   
24                       Most of what I'm going to cover is       
0014 
 1                  going to be covered by other people as well,   
 2                 but with regard to n-PB and the banning of     
 3                 n-PB in dry cleaning facilities, it should     
 4                 be pointed out that Regulation XIV, control    
 5                 of Perchloroethylene from dry cleaning         
 6                 facilities, is not and was never developed     
 7                 to control emissions from other alternative    
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 8                 processes.   
 9                       This is a PERC dry cleaning regulation,   
10                 and it has never been described as anything    
11                 else.  
12                       If AMS wants to control emissions from   
13                  other alternative dry cleaning processes,     
14                  then, it should use the platform already at   
15                  its disposal in which allows for due process   
16                 to any and all interested parties.   
17                       Co-located facilities.  Very briefly,    
18                  and this was not brought up in previous       
19                  meetings but something that has come to our   
20                  intention, there is a twenty-five foot        
21                  buffer requirement.  It has been told to us   
22                  that many of the plants physically because    
23                  of their locations are going to be well in    
24                  the twenty-five foot buffer.   
0015 
 1                       However, it probably should not make a   
 2                  difference simply because we are talking      
 3                  about performance based.   
 4                       If the dry cleaner is performing, the    
 5                  buffer itself probably does not have any      
 6                  meaning as long as the dry cleaner is in      
 7                  actual compliance with the numbers that are   
 8                  described in the regulation.   
 9                       Operation of Maintenance.  Specifically   
10                 regarding the twenty degree temperature        
11                 differential, the machine's ability to meet    
12                 a forty-five Fahrenheit cold temperature       
13                 echoes the NISHAT requirement, and industry    
14                 has absolutely no objection.   
15                       However, most third and fourth           
16                  generation dry-to-dry machines are not        
17                  equipped with temperature gages before and    
18                  after the condensing coil which makes it      
19                  impossible for cleaners to take a             
20                  differential reading.   
21                       If it's the intention of the AMS to      
22                  distinguish between fourth and fifth          
23                  generation equipment or fourth and fifth      
24                  generation machines from earlier generations   
0016 
 1                 that might use that on refrigeration, then,    
 2                 AMS needs to make that clear.  
 3                       In the regulation, it seems like they    
 4                  took two parts of a regulation and kind of    
 5                  lumped them together when they are really     
 6                  supposed to be separate.   
 7                       Record Keeping, Part VI A3 regarding     
 8                  the number of loads processed between         
 9                  generations, I do not know what it means.     
10                       We have no idea what it means or what    
11                  AMS's intention is regarding this section.   
12                       From what I can tell, this section       
13                  probably should just be removed because it    
14                  does not add anything to the type of data     
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15                  that you are actually looking for.   
16                       General Record Keeping.  Dry cleaners    
17                  are already obligated to keep the vast        
18                  majority of records AMS is requiring in the   
19                  new regulations.   
20                       Unfortunately, the actual regulation     
21                  does not always mirror what is contained in   
22                  other well-established PERC rules that are    
23                  out there right now.   
24                       This creates regulatory duplication,     
0017 
 1                  additional paperwork burdens and just havoc   
 2                  for the small dry cleaner.   
 3                       Already the current PERC dry cleaning    
 4                  regulation brought forth by AMS includes      
 5                  elements from other regulations including     
 6                  RICKRA with regard to hazardous waste         
 7                  including manifesting, storage, spill         
 8                  containment and other record keeping          
 9                  requirements.   
10                       Additionally, dry cleaners are already   
11                  required to report spills and releases to     
12                  the environment based on current reportable   
13                  quantity rules and follow strict NICHAT       
14                  requirements.   
15                       Simply put, there is no need to add,     
16                  change or modify record keeping requirements   
17                 over and above what is already in              
18                 existence.  It's a tremendous burden to ask    
19                 the dry cleaners to duplicate these            
20                 efforts.   
21                       Most of what the regulation is asking    
22                  for is already in existence, but there is     
23                  some subtle changes in the regulations that   
24                  don't add anything to what is out there       
0018 
 1                  except additional paperwork because it's      
 2                  already covered by RICKRA or NICHA or some    
 3                  other regulation. 
 4                       So, we ask that AMS look at not to       
 5                  reduce the regulation itself per se, but to   
 6                  reduce it since it's already covered by a     
 7                  similar regulation in another area, but it's   
 8                 slightly different enough that requires        
 9                 additional paperwork for the dry cleaner.   
10                       Thank you.   
11                       MR. BRAUN: Thank you.   
12                       MR. BATTLE: John, are your remarks       
13                  written?   
14                       JOHN MYER: Well, yes, but you know,      
15                  slashed.  What I'll do is retype it and send   
16                 it to you by the 20th.   
17                       MR. BATTLE: Send it to Tom.  Thank you. 
18                       JOHN MYER: Okay.  Thanks.   
19                       MR. BATTLE: Thank you. 
20                       MR. BRAUN: The next speaker.   
21                       DOV SHELLEF: Dov Shellef.  Poly          
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22                  Systems.   
23                       DOV SHELLEF: Yes.  I'm Dov Shellef. I'm   
24                 with the group of the n-PB, and I will be      
0019 
 1                 talking later.   
 2                       MR. BRAUN: Carol Memberg.   
 3                       CAROL MEMBERG: My name is Carol          
 4                  Memberg.   
 5                       I am the Executive Director of the       
 6                  Pennsylvania and Delaware Cleaners            
 7                  Association.  
 8                       First of all, PDCA would like to thank   
 9                  the Board for listening to our input and      
10                  making changes in the original document to    
11                  meet at least some of our concerns.  
12                       At this point, we are not going to       
13                  challenge any of the major factors in the     
14                  regulation.   
15                       However, there are some items we feel    
16                  still need to be addressed. 
17                       Under Standards.  The minimum            
18                  twenty-five foot buffer may not be feasible   
19                  in all plants.  Some areas only allow for     
20                  a foot or two less than that.   
21                       For a properly run and well-maintained   
22                  plant, there should be some allowance for     
23                  difficult urban settings.   
24                       Prohibitions.   
0020 
 1                       The banning of n-PB.  The solvent has    
 2                  been banned without a proper hearing.  We     
 3                  feel that this is unfair since there has not   
 4                 been any due process allowed.   
 5                       There should be further studies to       
 6                  determine its acceptability.  
 7                       Record Keeping, and this has been        
 8                  addressed before, but I'm going to repeat it   
 9                  anyhow.   
10                       Dry cleaners are already obligated to    
11                  keep all the records you are asking for.   
12                       The air quality reports must be          
13                  maintained on the Pennsylvania Department of   
14                 Environmental Protection calender on which     
15                 they must report their PERC usage and          
16                 maintenance for each machine, and this is      
17                 actually very clearly stated out and easy      
18                 for a dry cleaner to follow.  It's a           
19                 step-by-step week-by-week process.   
20                       This calender should be sufficient and   
21                  meets all your requirements.  Any             
22                  duplication is a waste of time and effort.    
23                       We suggest it be mandatory for the       
24                  calender to be used and to be available for   
0021 
 1                  inspection.   
 2                       The dry cleaners must also record their   
 3                 waste handling, and those records are filed    
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 4                 according to the rules of RICKRUM.  It's a     
 5                 tremendous burden to ask a small business      
 6                 owner who does not have a staff or attorneys   
 7                 to duplicate all that paperwork.   
 8                       Section 6-A3 is incomprehensible.  
 9                       Since regeneration is computerized       
10                  and automatic, how does the dry cleaner       
11                  count the loads processed?  What kind of      
12                  exhaust fan has to be replaced?  There are    
13                  fans in the machines that help with the       
14                  drying.   
15                       Those machines I have been told by an    
16                  equipment company may sometimes have to be    
17                  replaced once but most of them last the life   
18                 of the unit.  This section should be           
19                 removed.   
20                       Section IV, Section 6A-4 is not          
21                  doable.  Cleaners cannot empty their          
22                  cartridge, weigh the contents and then        
23                  refill it.   
24                       There are also no standards on how much   
0022 
 1                 carbon should be in it.  So, what is the       
 2                 goal of the measurement?   
 3                       It would make much more sense to         
 4                  require the replacement of the cartridges     
 5                  after eighteen months or two years.  
 6                       It would be a good idea also to require   
 7                 cleaners to subscribe to or affiliate with     
 8                 an association that would provide them with    
 9                 information and the assistance they need for   
10                 compliance.   
11                       MR. BATTLE: Thank you.   
12                       MR. BRAUN: Thank you.   
13                       Next speaker Joseph Iannetti. 
14                       JOSEPH IANNETTI: I will defer until      
15                 later with the n-PB crowd.   
16                       MR. BRAUN: Okay.  Mark Stelljes.  Same.   
17                  Thank you.  Mark Dann. 
18                       MARK DANN: Good evening.  My name is     
19                 Mark Dann, and I'm a resident of               
20                 Philadelphia.  I am also an MBA candidate at   
21                 Rutgers University, and I'd like to testify    
22                 in support of Air Management Regulation XIV    
23                 control of PERC as a solvent in dry cleaning   
24                 facilities.   
0023 
 1                       To quote Plato, "Necessity is the        
 2                  mother of invention."  Sometimes industry     
 3                  and business stagnates to some degree.        
 4                       In order to spur innovation, business    
 5                  often needs a nudge in the right direction.    
 6                 Take, for example, lead regulations from the   
 7                  1970s.   
 8                       When the EPA banned lead in gasoline,    
 9                  oil companies strongly opposed the            
10                  regulations.   
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11                       However, over time the public has        
12                  greatly benefited from less lead in the       
13                  environment and cars run just fine.   
14                       We may find ourselves in a similar       
15                  situation with PERC.  This chemical has       
16                  hazardous health affects on people and is     
17                  known to cause a variety of serious health    
18                  conditions.   
19                       There are hidden costs associated with   
20                  PERC.  Customers and people in neighborhoods   
21                 whose are exposed to these chemicals face      
22                 increased health costs including things like   
23                  hospital or doctors' visits and even time     
24                  off work.   
0024 
 1                       As an MBA candidate, I believe that      
 2                  corporate social responsibility is an         
 3                  important part of doing business.   
 4                       Dry cleaners are not immune to these     
 5                  hidden costs either.  Their workers are       
 6                  among the most exposed to these chemicals     
 7                  and are thus the mostly likely to face the    
 8                  consequences.   
 9                       Dry cleaners may find their employees    
10                  are more productive, taking fewer sick days   
11                  and needing less time off and become happier   
12                  and healthier if they switched to             
13                  environmentally sound alternative chemicals   
14                  and processes.   
15                       The proposed regulations surrounding     
16                  PERC could spur business in Philadelphia to   
17                  innovate greener alternatives to PERC.   
18                       I do believe if we are going to ask      
19                  small businesses to do the right thing        
20                  environmentally such as switching to a        
21                  greener solvent or process, it is incumbent   
22                  upon the City to help such businesses         
23                  financially through low cost financing,       
24                  through preferences and City purposes and/or   
0025 
 1                 through marketing opportunities.  
 2                       These regulations will put greener dry   
 3                  cleaners in a more competitive position and   
 4                  will allow them to market themselves as       
 5                  cleaner and better for the environment and    
 6                  peoples' health.  
 7                       They will result in a healthier,         
 8                  happier work force because people will no     
 9                  longer be exposed to these chemicals.   
10                       Thank you very much for your time.   
11                       MR. BRAUN: Thank you.  Okay.   
12                       The next speaker is Myriam Fallon.  
13                       MYRIAM FALLON: Hi.  My name is Myriam    
14                  Fallon.  I am a Greenpeace campaign           
15                  organizer in Philadelphia as well as a        
16                  resident of the City.   
17                       I appreciate this opportunity to         
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18                  express Greenpeace's support for Air          
19                  Management Regulation XIV. 
20                       The proposed regulations are a good      
21                  step forward but do not fully protect public   
22                 health in the environment.   
23                       Greenpeace has a very well-established   
24                  campaign to reduce toxics in the              
0026 
 1                  environment.   
 2                       Toxic chemicals in our environment       
 3                  threaten our rivers and lakes, our air, land   
 4                 and oceans and ultimately ourselves and our    
 5                 future.   
 6                       Chemicals such as PERC and n-PB are      
 7                  dangerous to public health, the environment   
 8                  and are not needed for dry cleaning.   
 9                       Their production trade, use, and         
10                  release of many synthetic chemicals are now   
11                  widely recognized as a global threat to       
12                  human health in the environment.   
13                       Yet the world's chemical industries      
14                  continue to produce and release thousands of   
15                 chemical compounds every year in most cases    
16                 with none or very little testing and           
17                 understanding of their impact on people and    
18                 the environment.   
19                       The Philadelphia Department of Health    
20                  should be commended for addressing this now   
21                  and not simply waiting for others to do so.   
22                       Greenpeace strongly supports the         
23                  determination by the Philadelphia Department   
24                 of Health that PERC is a threat to the         
0027 
 1                 public health.  It threatens the health of     
 2                 workers, residents living near dry cleaners    
 3                 and consumers taking the dry cleaning          
 4                 clothes home.   
 5                       If the Philadelphia Health Department    
 6                  is not prepared to outright prohibit the use   
 7                 of PERC as a dry cleaning solvent, then,       
 8                 their proposed regulations are an adequate     
 9                 substitute.   
10                       The regulations over time will lead to   
11                  substantial reductions in PERC emissions.   
12                       Because of the hazardous solvents        
13                  involved, it is certainly a no-brainer for    
14                  the Philadelphia Department of Public Health   
15                 to review operations before allowing a dry     
16                 cleaner to install equipment.  
17                       Likewise, PERC using dry cleaners        
18                  should be required to get an operating        
19                  permit from the Health Department and         
20                  implement best management practices that      
21                  include leak detection, good record keeping   
22                  and regular testing. 
23                       Greenpeace supports the proposed         
24                  regulation's requirements prohibiting new     
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0028 
 1                  dry cleaners that are situated adjacent to    
 2                  residential or medical facilities from using   
 3                 PERC as a solvent and mandating the            
 4                 phase-out of PERC by July first, 2013, for     
 5                 dry cleaning establishments already            
 6                 operating that are adjacent to residential,    
 7                 medical facilities and commercial              
 8                 establishments.   
 9                       Thank you.   
10                       MR. BATTLE: Thank you. 
11                       MR. MINOTT: Thank you.   
12                       MR. BRAUN: Thank you.  Next speaker is   
13                  Cornell Brown.   
14                       CORNELL BROWN: Cornell Brown.  Good      
15                  evening, everyone.   
16                       On behalf of the Germantown and Lehigh   
17                  Business and Merchants Association, I         
18                  represent Lee Cleaners owned and operated by   
19                 Jo Lee, 2557 Germantown Avenue.   
20                       Germantown and Lehigh Business and       
21                  Merchants Associations represent the          
22                  business along the Germantown corridor, 2500   
23                  to the 2800 block of Germantown Avenue.   
24                       My name is Cornell Brown five years,     
0029 
 1                  and I've been the President of the            
 2                  Association for five years.   
 3                       The concerns of the Air Management       
 4                  Services is not without merit.   
 5                       However, the Lee Cleaners operate a      
 6                  quality dry cleaning service to the           
 7                  residents of the community and have the       
 8                  state-of-the-art equipment for over five      
 9                  years.   
10                       The recent purchase of a newly           
11                  estimated 40,000 Real Star Dry Cleaning       
12                  Machine number 340-91096-03-15 according to   
13                  Real Star manufacturers specifically is       
14                  built with environment friendly parts and     
15                  the state-of-the-art machine.   
16                       All are proven operated throughout       
17                  America as well as Europe.  Each of these     
18                  features air clean units incorporated in the   
19                 machine, double water separators and           
20                 automatic still cleanout systems.  
21                       We believe that Lee Cleaners poses the   
22                  standard state-of-the-art equipment that is   
23                  mentioned in this regulation and experiences   
24                 and desires to the best practices in the       
0030 
 1                 area of dry cleaning utilizing                 
 2                 environmentally friendly-conscious             
 3                 equipment.   
 4                       As President of the Association, it is   
 5                  my job to make sure the businesses stay in    
 6                  business and that we are environmentally      
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 7                  green-friendly.   
 8                       We want to walk the fine line to make    
 9                  sure the environment is safe, sound and       
10                  businesses can still operate without going    
11                  out-of-business.   
12                       They just made a purchase, and they are   
13                 still paying on this purchase, and any         
14                 regulations or exemptions, we would like to    
15                 work with you so it would not be a hardship    
16                 for any business.   
17                       We want the businesses to stay open in   
18                  Pennsylvania and Philadelphia.   
19                       So, that's my testimony, and also, Stan   
20                 The Man Cleaners I just also found out is on   
21                 our corridor as well.   
22                       And that's my testimony, and I           
23                  appreciate the opportunity to stand before    
24                  the Board.  
0031 
 1                       MR. BATTLE: Thank you.   
 2                       MR. BRAUN: The next speaker is Nuk Youl 
 3                  Kim.  
 4                       CORNELL BROWN: Oh, and I have this       
 5                  letter I wanted to submit. 
 6                       NUK YOUL KIM: Thank you.  My name is     
 7                 Nuk Youl Kim.  My address is 111 East Mount    
 8                 Airy.  Happy Cleaner.   
 9                       This is I see that this is we have       
10                  business.  I been there nineteen years.  I    
11                  try to run a nice business.  Also I take it   
12                  the people nicely.   
13                       Also, this is a major concern that is    
14                  my concern because I stay there twelve hours   
15                 a day six days a week.  That business nobody   
16                 is inside than me.  This is why?  Because I    
17                 come to this United States.  Better life.      
18                 Better health.  Better chance.  This is        
19                 America dream.  A lot of people say that.  
20                       We have a business operation.  The       
21                  regulations that already we have in           
22                  Pennsylvania.  This is the United States.     
23                  They have all the regulation over there.   
24                       We got everybody ready to do this        
0032 
 1                  regulation.   
 2                       Then, 2020 everybody we cannot use the   
 3                  PERC anymore.  We have long period of time    
 4                  we are going to pre-pay.  Still I'm looking   
 5                  for this and some other cleaning residents.    
 6                       Fifty percent or more I do wet           
 7                  cleaning.  Why?  Because I concerned with my   
 8                 health.  Why?  Because I have three kids.  I   
 9                 have to take care of them, too.   
10                       This every people we have to consider    
11                  this is green, too, but a lot of people said   
12                 it's not possible.  
13                       We have to finish the goal, but now      
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14                  technology is so slow.  We need some time.    
15                  This is especially this section page seven,   
16                  replace the door gasket every two years.   
17                       Because of the gasket, there is almost   
18                  an eight or ten gaskets every machinery.      
19                  This costs more than a thousand dollars.   
20                       I don't know how much they are going to   
21                 charge for this labor.  Maybe two thousand     
22                 dollars.  Why?  Because it's not a big         
23                 thing.  Why do we have to replace that         
24                 gasket?   
0033 
 1                       This I can understand.   
 2                       We have to check with the                
 3                  manufacturer.  Especially they made it fifty   
 4                 thousand, sixty thousand.  Why they made it?   
 5                  This is a cheap gasket.  We have to check     
 6                  that point.  Why?  Because it's some gasket   
 7                  more than three hundred dollars.  One         
 8                  gasket.   
 9                       In this kind of economy, we can't        
10                  handle that kind of metal.  We have to        
11                  concentrate on that things.  
12                       Also, if we make Philadelphia more       
13                  greener, we have to do this some kind of      
14                  businesses.  How we can prevent this kind of   
15                 problem together?  This is win-win.   
16                       This is for the business people and the   
17                 City and the people, we have to have this      
18                 idea together.  
19                       Why?  Because a lot of people, many      
20                   cleaners, they start the wet cleaning.       
21                  Certain items we cannot wet clean.  Why?      
22                  Because we have wet cleaning.  We have to     
23                  pay back so much money. 
24                       We charge maybe ten dollars for a suit.   
0034 
 1                      If we mess up the one suit, maybe it      
 2                 costs sometimes two hundred, sometimes three   
 3                  hundred dollars.  This is scarey.  We have    
 4                  to make money.  We don't want to lose the     
 5                  money 
 6                       If we mess the garment, people they are   
 7                 not going to come.    
 8                       This is what we have to do, but we are   
 9                  trying now.  Used to be this is the first     
10                  time study I started this dry cleaning, I     
11                  used it every year, but now I use the eighty   
12                  gallon.  
13                       Think about it.  This is how much we     
14                  have to try to.  This is not too much.  Give   
15                 me sometime to figure out which ways is the    
16                 better way.  This is helping me.  We are       
17                 going to have to help somebody to get it.  
18                       Thank you.   
19                       MR. BATTLE: Thank you.   
20                       MR. MINOTT: Thank you.   
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21                       MR. BRAUN: Next speaker is Jason Kim.   
22                       JASON KIM: Jason Kim.  My name is Jason   
23                 Kim.  I am the President of Korean Dry         
24                 Cleaners Association.                        
0035 
 1                       After this regulation was passed, I      
 2                  have spoke with many of our members.  I       
 3                  think a lot of the people have attended here   
 4                 today.  They are concerned.   
 5                       But most overall, the problem that       
 6                  we have, I already have stated before the     
 7                  whole initiation of this new regulation that   
 8                  needed to be set in the City of               
 9                  Philadelphia, we just don't understand why    
10                  because, you know, there is a federal         
11                  guideline and also there is a state           
12                  inspection and outside of the City of         
13                  Philadelphia, the rest of the area under      
14                  the Department of Environmental Protection    
15                  Agency, DEP, they get inspected yearly.       
16                       They inspect their record keeping.       
17                  They inspect facilities, and they make sure   
18                  they comply with federal guidelines.   
19                       However, the City of Philadelphia under   
20                 AMS would have never done that.   
21                       Therefore, they may have some            
22                  conditions of these dry cleaners.  They have   
23                 been carelessly operated where recently        
24                 maybe AMS has detected some high level of      
0036 
 1                 PERC in the air in certain stores which we     
 2                 have stated before we have no problem with     
 3                 shutting down businesses that are not          
 4                 complying with the rules and regulations.   
 5                       But to set it, to pass another           
 6                  regulation, another set of rules for us just   
 7                 in the boundary of the City, it does affect    
 8                 the business just within the City because      
 9                 everybody else outside does not have this      
10                 restriction, and we really think that that     
11                 is unfair.   
12                       I'm not even sure if it's                
13                  constitutionally right, why the Board has     
14                  picked a small business.   
15                       If you look at the whole scope of the    
16                  whole City, a hundred dry cleaners, maybe     
17                  less than sixty stores that has PERC that     
18                  might be, you know, pertained by this         
19                  particular regulation that may need to        
20                  change to a different solvent or different    
21                  equipment.   
22                       Even if there was pollution, how much    
23                  does that really affect?   
24                       I mean there is many other industry      
0037 
 1                  that pollutes the City in a much far worse    
 2                  degree.   
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 3                       Why a small group of dry cleaners?   
 4                       I just don't understand why the City is   
 5                 paying so much focus, time and effort on the   
 6                 dry cleaning industry.  I really don't know    
 7                 there.  
 8                       But as I have said from the beginning,   
 9                  I do not understand, and I do not agree with   
10                 the initiation of this whole process, and      
11                 I did not like some of the process that took   
12                  place.  
13                       And even the regulation, if it passes,   
14                  I think that gentleman from MBA suggested,    
15                  you know, without any financial assistance.  
16                       If you want to go green, fine.           
17                       Like the State of New Jersey right now,   
18                 we all heard that they are passing it; and     
19                 when they pass it, the dry cleaners that are   
20                 being affected, there is four million          
21                 dollars in a system money set up.   
22                       The City, you flat out already told us   
23                  that there is no money for it.   
24                       So, without considering these business   
0038 
 1                  people and how to cope with this situation    
 2                  if the regulation changes, you know, without   
 3                 any assistance, I don't understand how you     
 4                 can just set a rule and throw it at them and   
 5                 say you have to live by this.   
 6                       So, there is just so many factors that   
 7                  I think we should really consider this, and   
 8                  also another point that I was making          
 9                  before.   
10                       If this regulation passes, a lot of the   
11                  dry cleaners will probably operate a dry      
12                  cleaning facility, but they will probably     
13                  turn it into a drop store and take the        
14                  business outside of the city limit.   
15                       If you do that, the City will lose       
16                  revenue, employment, and there is going to    
17                  be, I don't know what they are, I'm sure      
18                  there is some gain the City will probably     
19                  gain from, but I think there is going to be   
20                  a bigger loss, and we have stated this        
21                  before.   
22                       So, I just want to be, you know, my      
23                  mind has not changed, and that's how I feel   
24                  and many of my members feel the same way,     
0039 
 1                  and I just want to put it on the record.   
 2                       Thank you.   
 3                       MR. MINOTT: Thank you.   
 4                       MR. BATTLE: Thank you.   
 5                       MR. BRAUN: Thank you.   
 6                       Next speaker is Mia Nam.   
 7                       MIA NAM: That's me.  Do you want me to   
 8                  stand or can I just stay here?   
 9                       MR. BATTLE: Can you hear her?  You're    
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10                  fine.  
11                       MIA NAM: Good evening.  My name is Mia   
12                  Nam, and I'm here representing my parents,    
13                  Sung Lee and Yung Lee, and they are the       
14                  owners of Lee's Dry Cleaners on Germantown    
15                  Avenue.   
16                       We are tonight to express our concerns   
17                  in regards to the proposal of the new PERC    
18                  regulations.   
19                       We understand that there is about like   
20                  a hundred dry cleaners that are going to be   
21                  affected by this.  However, one hundred is    
22                  not a smaller number.   
23                       These one hundred dry cleaners are       
24                  small, family-owned businesses that the City   
0040 
 1                 of Philadelphia will be destroying.   
 2                       My parents who are hard-working Senior   
 3                  Citizens have been paying taxes for over      
 4                  thirty years.  They are well liked in the     
 5                  community, and they also give back to the     
 6                  community with donations and their loyalty.   
 7                       This proposal will literally destroy     
 8                  them.  
 9                       At this moment, listen to what I have    
10                  to say in their shoes.   
11                       Basically my parents are still making    
12                  payments on their machine that they recently   
13                 replaced.  So, if this proposal passes, they   
14                 will be stuck with the payments that they      
15                 have to pay for this machine that they         
16                 cannot be using.   
17                       It's imaging that you are buying a car   
18                  that is like a forty or fifty thousand car    
19                  and the City of Philadelphia is saying that   
20                  because of pollution, you are not allowed to   
21                  drive it, then, you know,  it's unfair.   
22                       It's like you are paying for a car that   
23                 you can't even be driving, and it's the same   
24                 thing for my parents.  They have a machine     
0041 
 1                 that they cannot use, but they still have      
 2                 the moneys that they are still making the      
 3                 payments for.   
 4                       Then, as far as like I have heard some   
 5                  people with, you know, going green and        
 6                  saying that you know PERC is harmful.  It     
 7                  causes pollution and so forth, but like to    
 8                  be honest with you, how much pollution are    
 9                  these hundred dry cleaners really going to    
10                  cause?   
11                       You know, as long as the PERC is being   
12                  properly disposed of, the affect is already   
13                  minimal.   
14                       It's not like they are just dumping it   
15                  out in the river or just, you know, throwing   
16                  it out in buckets, and we have to think of    
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17                  other causes that cause pollution like the    
18                  millions of people who smoke.  You know, the   
19                  millions of cars that are being driven.  The   
20                  buses and trains and factories.  People who   
21                  use hair spray.  Pesticides being used in     
22                  our agriculture.  The million household       
23                  cleaning products that are being used.   
24                       The resolution is not to go through      
0042 
 1                  with this proposal but to regulate proper     
 2                  disposal of PERC.   
 3                       I would like to make a comment.  I       
 4                  heard someone say earlier that PERC causes    
 5                  illnesses to employers and their employees    
 6                  and that employers would like to have         
 7                  employees that are not sick and not taking    
 8                  days off.   
 9                       Well, firsthand would be the dry         
10                  cleaner owners.  They are there longer than   
11                  anymore.  Longer than customers.  
12                       You know, not only do they run their     
13                  business, but they also do their own dry      
14                  cleaning there.  I have gotten my dry         
15                  cleaning done from my parents, and I'm not    
16                  sick.  No one in my family is sick. 
17                       My parents have been doing this over     
18                 thirty years, and they are both healthy.  I    
19                 would like to see a study if it is so-called   
20                  harmful to the human body.   
21                       You know, they need to have a study of   
22                  dry cleaning business owners who are sick     
23                  because I can probably tell you that in the   
24                  City of Philadelphia, everyone is well and    
0043 
 1                  healthy.   
 2                       Also, the machines that my parents have   
 3                 now is considered to be fairly new.  It is     
 4                 the Real Star Dry Cleaning System, and the     
 5                 Real Star Dry Cleaning System meets and        
 6                 exceeds all current federal, state and local   
 7                 regulations for the use of PERC, and it is a   
 8                 fourth generation equipped with air clean      
 9                 carbon unit.   
10                       The emission levels for Real Star        
11                  Ultra-Diamond Systems are tested to be        
12                  consistently lower than those required by     
13                  the federal regulation. 
14                       All systems are totally closed with no   
15                  atmospheric venting.  Solvent and solvent     
16                  vapors are recleaned and regenerated.  It     
17                  also has a filtration system consisting of    
18                  the Real Star Echo Filter Plus.   
19                       Therefore, it meets the required         
20                  regulation.   
21                       Basically my parents are literally       
22                  being punished for having a business in       
23                  Philadelphia.  It's not fair just based on    
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24                  location, you know, that they are being       
0044 
 1                  affected.   
 2                       This is like discrimination.  It's 
 3                  like discrimination of location.   
 4                       IF there is two dry cleaners with the    
 5                  same situation, same machine, you know, both   
 6                  of course paying taxes, but one is being      
 7                  affected just because it is in Philadelphia   
 8                  and the other may be in the suburbs, it's     
 9                  not fair.   
10                       I also understand that this proposal     
11                  gives exceptions to commercial and single     
12                  dwelling locations.   
13                       Then, my parents should be at this       
14                  exception.  Why?  Because they are located    
15                  on a commercial street and in between them    
16                  is an empty lot and a vacant building that    
17                  was out of business for about twenty years    
18                  with no intent to re-open.  There is no       
19                  buildings behind the cleaners as well.   
20                       I know it is difficult for someone to    
21                  go out to each location that is being         
22                  affected, but because this is a serious       
23                  part, the time to go out to these locations   
24                  is needed.   
0045 
 1                       Please consider each location not just   
 2                  as an address but as its own individual       
 3                  case.   
 4                       If this proposal passes, my parents      
 5                  will not be able to afford the machine, the   
 6                  new machine especially with the business at   
 7                  its lowest in today's declining economy.   
 8                       Furthermore, my parents should not be    
 9                  affected by the proposal like I stated        
10                  earlier because of their machine, their       
11                  current machine which is considered new and   
12                  they are still making the payments on which   
13                  is the fourth generation system equipped      
14                  with the air clean carbon unit.    
15                       Also, they should be an exception        
16                  because they are on a commercial street.   
17                       This is not a street full of houses and   
18                 they are on the corner.  This is all just a    
19                 commercial location.   
20                       I would also like to say that I believe   
21                 that this proposal should not be passed.       
22                      However, if the City of Philadelphia      
23                 should pass this law, then, the City of        
24                 Philadelphia should be the ones paying for     
0046 
 1                 the new machines and not putting this burden   
 2                  on the small business owners or it should     
 3                  have been able to be written as a hundred     
 4                  percent tax deductible or there should be a   
 5                  fund for these dry cleaners.   
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 6                       There is so many programs to help the    
 7                  people of Philadelphia.  For example,         
 8                  Welfare.  Unemployment benefits.  Health      
 9                  insurance.  Medicaid.  Child care programs.   
10                  Disability benefits, and this should be a     
11                  program as well.   
12                       We have been paying taxes to the City    
13                  of Philadelphia.  The taxes paid are used     
14                  for the good of its people, and these dry     
15                  cleaner owners are people, too.  It's now     
16                  time for the City of Philadelphia to help us   
17                 as well.   
18                       That's all.   
19                       MR. BATTLE: Thank you.   
20                       MR. MINOTT: Thank you.   
21                       MR. BRAUN: Thank you.  Next speaker is   
22                  Sung Byung Gi.  Sung Byang Gi.  He is not     
23                  here.   
24                       Okay.   
0047 
 1                       MR. MINOTT: If he comes back can, you    
 2                  can tell us so that we know.   
 3                       MR. BRAUN: Next on the list is Juan      
 4                  Manuel Frejo.  Juan Manuel. 
 5                       MR. MINOTT: With the Germantown Lehigh   
 6                 Business Association. 
 7                       MR. BRAUN: Cornell has already spoken. 
 8                       MR. MINOTT: Sorry.   
 9                       MR. BRAUN: Barbara Rahke.   
10                       BARBARA RAHKE: My name is Barbara        
11                  Rahke, and I am the Executive Director of     
12                  Philaposh, an organization that has been in   
13                  the Philadelphia area since 1975.            
14                       Philaposh stands for the Philadelphia    
15                  Area Project on Occupational Safety and       
16                  Health.   
17                       We are a non-profit organization, and    
18                  we have spent many years carrying out not     
19                  only our primary mission of advocating for    
20                  occupational safety and health through        
21                  education, training and advocacy, but also    
22                  advocating for public health in not only the   
23                 Philadelphia area but also all of              
24                 Southeastern Pennsylvania and parts of New     
0048 
 1                 Jersey.   
 2                       We have for a long time been advocating   
 3                 for health and safety issues in all            
 4                 industries, whether its refineries.  Whether   
 5                  its been manufacturing.  Whether its          
 6                  residential construction which is most        
 7                  recently what we have been involved with.     
 8                  Municipal water treatment facilities or dry   
 9                  cleaning facilities.   
10                       Looking at not only the risks to the     
11                  public, the risks to workers in adjoining     
12                  facilities but secondarily not as a primary   
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13                  purpose but also the risks that might also    
14                  be posed for the workers themselves in the    
15                  facilities.  
16                       Over the years, we have spoken at many   
17                  public hearings, and I mention this just by   
18                  way of history in terms of the City of        
19                  Philadelphia because I think it's a quite     
20                  remarkable history. 
21                       I know many years ago, we were part of   
22                 the hearings that passed the first community   
23                 Right-To-Know Act in the country.   
24                       The first city in the country, and that   
0049 
 1                 was an historic event and I think began to     
 2                 set the tone for the City looking at the       
 3                 issue of the communities Right-To-Know, the    
 4                 chemicals that they were exposed to not        
 5                 only, you know, through facilities that were   
 6                 close by, et cetera.   
 7                       For example, we have worked closely      
 8                  with the Southwest Philadelphia community,    
 9                  the Tracking Committee in terms of the        
10                  emissions from the Sunoco refinery, how it    
11                  was impacting the community that surrounded   
12                  the refinery and what efforts could be done   
13                  to reduce those emissions and to better       
14                  protect the health of the community.   
15                       We have worked on similar issues, and I   
16                 recently found out another cause that the      
17                 City should be proud of.  That six years       
18                 ago, the City voluntarily got rid of           
19                 chlorine gas at all of the six City water      
20                 treatment facilities.   
21                       Now, that was post 911 the City took     
22                  the initiative to do that and is the only     
23                  city in the State of Pennsylvania to have     
24                  done that, and I take pride in that, and I    
0050 
 1                  feel safer as a citizen of Philadelphia that   
 2                 you took that action.   
 3                       So, there is a long history of the City   
 4                  involving itself in issues in different       
 5                  industries to try and protect the health and   
 6                  safety of the community and the workers.   
 7                       So, we are very pleased to be here       
 8                  today to speak in support of this regulation   
 9                 which we feel is another very important        
10                 initiative by the City to take seriously the   
11                 health risks of the community and              
12                 particularly of children in co-sensitive       
13                 facilities as well as the workers at the       
14                 facilities.   
15                       We feel that actually the federal phase   
16                 down on this was long overdue, and so, it      
17                 particularly pleases us.   
18                       I mean the federal government has        
19                  dragged its heals on this.  So, that should   
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20                  not be the standard.  That should be          
21                  something that we are happy that the City     
22                  wants to go one step better on, and we        
23                  applaud that.   
24                       I've made a few extra notes, so bear     
0051 
 1                  with me here as I was listening to people     
 2                  speak.   
 3                       I'm not going to speak about the         
 4                  technical aspects of this.   
 5                       I think that people from the dry         
 6                  cleaning industry, others who have testified   
 7                 can raise concerns they have about it except   
 8                 to say that we support the monitoring.  We     
 9                 support the requirements if PERC equipment     
10                 is going to be purchased, that that get        
11                 prior approval.   
12                       But we do want to speak passionately     
13                  about the seriousness of health risks.   
14                       One of the things we also do as an       
15                  organization, we work with hundreds and       
16                  hundreds of people every year who are         
17                  suffering debilitating illnesses and          
18                  diseases as a result of exposure to toxic     
19                  substances, and one thing that's different    
20                  when you are injured in a safety situation,   
21                  you see the immediate results of that, but    
22                  the health affects from being exposed to      
23                  toxics frequently takes many, many years      
24                  to reveal itself. 
0052 
 1                       And so, I think it's one of the          
 2                 reasons why we have been so slow as a nation   
 3                 to address some of these issues, and that's    
 4                 certainly been true in the case of PERC, and   
 5                  I think we cannot wait longer even though I   
 6                  am very sympathetic to the moving testimony   
 7                  of people that are here about the hardship    
 8                  it will place on many of the business         
 9                  owners, and it's a difficult thing to weigh   
10                  the one against the other, but I think we     
11                  have an obligation to be sure that the        
12                  residents of our City are protected in that   
13                  way.   
14                       We also think that AMS has shown         
15                  tremendous foresight of the writers of this   
16                  regulation by including the prohibition of    
17                  n-PB as a dry cleaning solvent on the         
18                  effective date of this regulation.   
19                       You know, there is ample scientific      
20                  evidence to show that it's a very harmful     
21                  toxic, more harmful than PERC, and it would   
22                  be tragic let alone ironic to think this      
23                  important regulation would be passed only to   
24                 be replaced by a substance that makes us       
0053 
 1                 even sicker, that makes us even more           
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 2                 debilitated.   
 3                       And quite frankly, using the asbestos    
 4                  fight that the City took on also, if we       
 5                  listened to the industry reasons why we       
 6                  should allow people to continue to get sick,   
 7                 we would never pass anything.   
 8                       I'm not persuaded. 
 9                       I think there is ample evidence.   
10                       I did take the time before this hearing   
11                 to read some of the scientific testimony on    
12                 the impact, on the affects of n-PB, and I      
13                 think it speaks for itself, and I commend      
14                 the Board on this, and we are strongly in      
15                 support of that prohibition staying in the     
16                 regulation.  
17                       Thank you.   
18                       MR. MINOTT: Thank you.   
19                       MR. BRAUN: Thank you.  
20                       The next speaker is Soo Lee.   
21                       SOO LEE: Here.  Where is the other       
22                  gentleman going?  I'll wait until he comes    
23                  back.                           
24                       MR. BATTLE: Okay.  We will wait just a   
0054 
 1                  few minutes.   
 2                            - - -  
 3                       (Whereupon, a brief recess was taken at   
 4                  this time.)   
 5                            - - - 
 6                       (Whereupon, the following occurred back   
 7                 on the record.) 
 8                            - - - 
 9                       MR. BATTLE: Okay.  We are going to       
10                  move forward.   
11                       SOO LEE: All right.  I represent Kyl     
12                  Dry Cleaners which is also known as Stan The   
13                 Man Cleaners on Germantown Avenue.  
14                       A couple of points, actually five        
15                  points that I would like to drive home with   
16                  this department.   
17                       Number one, the EPA. 
18                       Defining some PERC testing on animals    
19                  after human studies have been inconclusive;   
20                  and in addition, for every study proven PERC   
21                  is a toxic substance, there is another study   
22                  that refutes it.  The jury is still out on    
23                  the health risks.   
24                       I would also like to point out that a    
0055 
 1                  study by the American Council of Sciences     
 2                  and Health if I could show you guys here.     
 3                  It proves that seven hundred and seventy-one   
 4                 people that died from active smoking versus    
 5                 five point eight million Americans would       
 6                 yield one death from PERC.   
 7                       Number two, to the point that PERC is a   
 8                 cancer causing chemical, the proof is in       
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 9                 this room.   
10                       We are all independently owned family    
11                  business dry cleaners.  
12                       Not one of us have been diagnosed with   
13                  so-called affects that you put forth in your   
14                 findings.   
15                       We mostly spend six days a week, ten to   
16                 twelve hours a day doing this business.  All   
17                 you have to show for your study is             
18                 inconclusive findings.   
19                       Additionally, there is no consensus in   
20                  the scientific and regulatory community       
21                  voting the likelihood of PERC as a            
22                  carcinogen in humans.  Thank you.  Sorry      
23                  about that.  
24                       Number three, as for machines due to     
0056 
 1                  the prior regulations and concern for the     
 2                  environment, we have all converted to         
 3                  dry-to-dry machines.  
 4                       This eliminates the PERC emissions that   
 5                 the Department is so concerned about, and in   
 6                 addition, regulations that govern disposal     
 7                 of PERC waste matter is strictly adhered       
 8                 to.   
 9                       This is evident in the US National       
10                  Library of Medicine Tax Map, National         
11                  Priorities List where it proves that leaks    
12                  in the PERC chemical is minimal in            
13                  Philadelphia.   
14                       Number four, for the replacement of      
15                  chemical alternatives according to the CDC. 
16                       Number one, wet cleaning.  Instead of    
17                  complete replacement for PERC cleaning,       
18                  there would be fabric duration thus           
19                  compromising the structure composition of     
20                  fabric.  Sensitive fibers are subject to      
21                  shrinkage.  Bleeding of dyes.   
22                       Large quantities of contaminated waste   
23                  water which should be a high priority,        
24                  petroleum based dry cleaning, highly          
0057 
 1                  flammable presenting a fire hazard.  Fire     
 2                  codes will limit where some shops using the   
 3                  solvent can be located encourages bacteria    
 4                  to thrive because of solvent additives.       
 5                       Higher insurance premiums due to the     
 6                  higher risk and liquid CO2 which we all know   
 7                  what that is.  Safety hazards.  High          
 8                  pressure system.  Asphyxiation.  More         
 9                  expensive replacement of PERC machines.   
10                       Effectiveness of use not proven as it    
11                  is to the relatively new application, i.e.    
12                  removal of proteins, grass, lipstick, any     
13                  dirt you have on your clothes.   
14                       None of these alternatives have proven   
15                  to be an appropriate substitute for PERC.    
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16                       Number five, in the event that the       
17                 Department will still proceed in               
18                 implementing this regulation, we are           
19                 demanding subsidies from the City and state    
20                 in order to carry out the requirements.   
21                       The cost of replacing the machine alone   
22                 including the cleaning system will run each    
23                 business about one hundred thousand            
24                 dollars.   
0058 
 1                       There is a cost of disposing of the      
 2                  prior machines, disposal of the PERC and the   
 3                 purchase of the replacement chemicals.   
 4                       In light of these economic times, I      
 5                  think it's prudent that the City if they are   
 6                 going to impose this restriction, they         
 7                 should also help pay for the costs.   
 8                       I also would like to read a statement    
 9                  from another dry cleaners.   
10                       It's from New Hollywood Cleaners.        
11                       Will there be a grant or low interest    
12                  loan available for purchasing the new         
13                  cleaning technology? 
14                       If the answer is yes, how much is a      
15                  grant or low interest loan amount and how     
16                  and where do we apply for it?   
17                       If the answer is no, then, this is       
18                  considered in a funded mandate.   
19                       The State of PA and Philadelphia have    
20                  complained about a funded mandates imposed    
21                  by federal governments.   
22                       Yet the City is turning around imposing   
23                 the same to a small business.  Dry cleaning    
24                 business is a very labor intensive razor       
0059 
 1                 thin margin.   
 2                       In this very challenging and very        
 3                  difficult economy, all of us are struggling   
 4                  with very hard to keeping our heads above     
 5                  the water.  We all work long hours just to    
 6                  make ends meet.  There just is no extra       
 7                  savings to go around, especially for a        
 8                  major expenditure like this.   
 9                       Does the City recognize how hard it is   
10                  for us?  We do not have luxuries the City     
11                  employees take for granted such as paid       
12                  holidays, vacation days, sick days and        
13                  pension programs.   
14                       If we do not come to work for whatever   
15                  reason, we do not make money to pay the rent   
16                 or taxes.   
17                       We believe that the timetable set forth   
18                 by the City is very aggressive.   
19                       The average cost of an alternative       
20                  cleaning machine is about forty to sixty      
21                  thousand dollars.   
22                       While we acknowledge that phasing out    
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23                  PERC based dry cleaning machines is           
24                  necessary, we wonder if the City's intent is   
0060 
 1                 to drive most of us out of business with       
 2                 aggressive timetable.   
 3                       Thank you. 
 4                       MR. BRAUN: Thank you.  The next          
 5                 speaker is Il Hyon Nam.  Il Hyon Nam?   
 6                       Next is Isaac An. 
 7                       Isaac An? 
 8                       ISAAC AN: Hi.  My name is Isaac An from   
 9                 Broad Street Cleaners in South                 
10                 Philadelphia.   
11                       I'm not going to talk about the          
12                  economic.  I'm not going to talk about the    
13                  dry cleaning machines.   
14                       What I wanted to ask the Board Members   
15                  is how long did you guys study the            
16                  alternative solvent?   
17                       I put my foot in this industry in 1995,   
18                  and I've been following hydrocarbons, CO2     
19                  wet cleaning, but hydrocarbon, they are very   
20                 flammable.  They can be very explosive.   
21                       Last year in Chicago, I'm not going to   
22                  say the brand name of the hydrocarbon         
23                  machine, but the hydrocarbon machine          
24                  exploded because during the drying cycle      
0061 
 1                  because their safety system did not work.   
 2                       So, he lost some kind of a hearing       
 3                  problem, and he got several burns on his      
 4                  face.   
 5                       I also wanted to go for the Green        
 6                 Philadelphia.   
 7                       However, pushing to 2013 is very short   
 8                  of time.   
 9                       From I believe 1980 the Superfund, the   
10                  waste, since then, they set the date for      
11                  2020.  So, industry has been studying for     
12                  alternative solvent.  They came you up with   
13                  Carbon Dioxide.  Hydrocarbon.                 
14                        In there, you guys did not mention the   
15                  Rynex.  Rynex came out and here n-PB you      
16                  guys abandoned.   
17                       There is so many alternative solvents,   
18                  we don't know which to choose.  We do not     
19                  know which hydrocarbon we should choose.   
20                       There are one hydrocarbon solvent, but   
21                  there are four, five different kinds of       
22                  hydrocarbon machines.  Some they don't        
23                  distill.   
24                       Some they do separate distillation.  
0062 
 1                       If you give us some time, the industry   
 2                  will study more about hydrocarbons.  They     
 3                  will make better equipment for us, and we     
 4                  can make a better City.   
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 5                       Here it says silicones and hydrocarbon   
 6                  alternative solvents are less toxic than      
 7                  PERC.   
 8                       They did not say non-toxic.  They said   
 9                  less toxic.   
10                       That means hydrocarbon also can cause    
11                  what PERC is causing right now, but the       
12                  possibilities are very minimal.   
13                       However, studies conducted by the        
14                  manufacturer shows that the Green Earth       
15                  silicone solvent caused cancer in a rat.   
16                       The USEPA is in the process of           
17                  completing a list if those solvents should    
18                  be classified as a hazard.  
19                       The solvent is on the market due to      
20                  this inconclusive studies not for its         
21                  conform non-toxic status.   
22                       The hydrocarbons are VOC, volatile       
23                  organic compound.  That can also contribute   
24                  to air pollution.  They can destroy the       
0063 
 1                  ozone layer.   
 2                       I mean if we use hydrocarbon and if      
 3                  that's going to break the ozone layer, what   
 4                  is the purpose of going for green?   
 5                       The only green right now we can go for   
 6                  is the wet cleaning, but that has a           
 7                  downside, too.   
 8                       If we all use the wet cleaning, we are   
 9                  going to make a tremendous waste water.       
10                       Sooner or later, there will be a         
11                  regulation on the wet cleaning.   
12                       So, I would like to go for the           
13                  hydrocarbons but not now.  We still have      
14                  time till 2020.  Let them study more and let   
15                 us choose.   
16                       On the PERC machine, we use one solvent   
17                 and one equipment.  Everything runs the        
18                 same.  Hydrocarbons so complicated to          
19                 choose.   
20                       Everybody is making a different kind of   
21                 machine and industries are producing a         
22                 different kind of solvent.  
23                       Like I said, n-PB, they showed maybe     
24                  last year or two years ago, but I don't know   
0064 
 1                  how you guys study it, but you guys abandon   
 2                  it.   
 3                       So, the hydrocarbons sooner or later it   
 4                 may be problem.   
 5                       So please give us somemore time than     
 6                  2013.   
 7                       Thank you.   
 8                       MR. BATTLE: Thank you.  Its been a       
 9                  little over an hour.  So, let's take a        
10                  stretch for about a minute or so.   
11                       If you need to use the facilities, now   
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12                  is a good time.   
13                       MR. BRAUN: We have one more and then     
14                 we have the -- 
15                       MR. BATTLE: There is one more?  Great.    
16                 Never mind.   
17                       MR. MINOTT: There may be others. 
18                       Is there anyone that has not signed up   
19                  that would like to testify?   
20                       MR. BRAUN: Alyssa Tombler. 
21                       ALYSSA TOMBLER: Hello.  My name is       
22                 Alyssa Tombler and I'm here tonight on         
23                 behalf of Citizens For Pennsylvania's          
24                 Future.  Penn Future.   
0065 
 1                       Penn Future works to create a just       
 2                  environment where nature, communities and     
 3                  economy thrive.  We enforce environmental     
 4                  laws and advocate for the transformation of   
 5                  public policy, public opinion and the         
 6                  marketplace to restore and protect the        
 7                  environment and safeguard public health.   
 8                       Penn Future is the lead organization     
 9                  behind The Next Great City Initiative which   
10                  advocates for common sense, cost-effective    
11                  policies that enhance environmental quality,   
12                  strengthen neighborhoods and increase our     
13                  economic competitiveness.   
14                       I would like to thank the Philadelphia   
15                  Department of Public Health for this          
16                  opportunity to express our support for the    
17                  Air Management regulation, control of PERC    
18                  from dry cleaning facilities.   
19                       Penn Future agrees that                  
20                  Perchlorethylene or PERC is a threat to       
21                  public health and welfare and that Air        
22                  Management Services must limit public         
23                  exposure to this chemical.  
24                       Other jurisdictions are also protecting   
0066 
 1                 the public from exposure to PERC from dry      
 2                 cleaners.  PERC is a man-made chemical used    
 3                 mostly in the dry cleaning industry.  It is    
 4                 a non-flammable colorless liquid that easily   
 5                  evaporates into the air.   
 6                       PERC is a hazardous chemical.  The       
 7                  health impacts of PERC depend on the amount   
 8                  and duration of exposure, acute health        
 9                 reactions to elevated levels of PERC include   
10                  dizziness, headaches, confusion, nausea,      
11                  sleepiness and difficulties with speaking     
12                  and walking.   
13                       Chronic reactions included damage to     
14                  the nervous system, liver, kidneys, cancer    
15                  and reproductive impacts.   
16                       The Philadelphia Department of Public    
17                  Health must protect the public from exposure   
18                  to these dangerous chemicals.  The biggest    
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19                  threat from PERC comes from older dry         
20                  cleaning machines.  
21                       The proposed regulations will over time   
22                 result in dry cleaners in Philadelphia         
23                 switching to less toxic solvent or             
24                 purchasing more modern equipment that will     
0067 
 1                 lower emissions of PERC.  
 2                       The highest exposure occurred among      
 3                 dry cleaning workers.  These workers and       
 4                 even their families will benefit from the      
 5                 proposed regulation furthering the broader     
 6                 goals of the Department of Public Health.   
 7                       The proposed regulations will also       
 8                  help protect people living adjacent to dry    
 9                  cleaning establishments, workers at           
10                  establishments co-located with dry cleaners   
11                  and the public.   
12                       We agree that dry cleaners should        
13                  obtain a permit before installing a dry       
14                  cleaning machine that uses PERC and an        
15                  operating license to use a PERC dry cleaning   
16                 machine.   
17                       Requiring such permits will allow the    
18                  Health Department to better monitor the use   
19                  of PERC in Philadelphia.  
20                       We also support proposed requirements    
21                  for improving operating practices, leak       
22                  detection procedures and record keeping       
23                  requirements which should reduce emissions    
24                  in PERC.   
0068 
 1                       Penn Future is particularly supportive   
 2                  of the provisions that prohibit new dry       
 3                  cleaners that are adjacent to residential or   
 4                 medical facilities from using PERC as a        
 5                 solvent.   
 6                       The phase out by 2013 for the use of     
 7                  PERC in cleaning establishments that are      
 8                  adjacent to and prohibit dry cleaners from    
 9                  using n-PB as a solvent.  
10                       Thank you for the opportunity to         
11                  testify today.  
12                       MR. MINOTT: Thank you very much.   
13                       MR. BRAUN: Okay.  I guess we will take   
14                  a ten minute break.   
15                       ISAAC AN: Isaac An from Broad Street     
16                  cleaners.  I got a Fact Sheet from            
17                  California who was the first state to pass    
18                  this law.   
19                       I see a lot of people come here saying   
20                  we should ban PERC.  I'm sure they are just   
21                  doing their job.  I'm sure your clothes have   
22                 been cleaned by PERC.  
23                       I'm sure you are not sick, but other     
24                  alternative solvents can cause the same as    
0069 
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 1                  PERC, and here it says the hydrocarbon which   
 2                 is the number one alternative solvent on the   
 3                 market right now.  
 4                       They say ozone which is linked to many   
 5                  ill health affects including respiratory      
 6                  irritation, asthma and premature death.   
 7                       You have to understand, every solvent    
 8                  is a chemical that is going to affect you.    
 9                  Then we should go back to Genesis I.  We      
10                  should just cover our private parts.   
11                       MEMBER OF THE AUDIENCE: Don't wear       
12                  clothes.   
13                       ISAAC AN: No.  I'm serious.   
14                       MR. BATTLE: Thank you.   
15                       ISAAC AN: Every solvent is chemical.   
16                       So, we have to wait until the industry   
17                  build best dry cleaning machine for us.   
18                       MR. MINOTT: Thank you.   
19                       MR. BATTLE: Thank you.   
20                       MR. BRAUN: Thank you.   
21                       MR. BATTLE: Let's take a break, and      
22                  then, we will pick up again.  Let's not make   
23                 it ten.  Five.  Take a break.  Be back here    
24                 in five minutes, please.   
0070 
 1                            - - -  
 2                       (Whereupon, a brief recess was taken at   
 3                 this time.)  
 4                            - - -  
 5                       (Whereupon, the following occurred back   
 6                 on the record.)  
 7                            - - -  
 8                       MR. BATTLE: Thank you all for            
 9                  reconvening.   
10                       MR. BRAUN: We have the representatives   
11                  from Enviro Tech, Ray Roccon.   
12                       RAY ROCCON: Yes.  Good evening.  My      
13                  name is Ray Roccon.  I am with Enviro Tech    
14                  International.  I am a resident of            
15                  Pennsylvania.   
16                       I just want to briefly highlight a       
17                  consequence of this regulation both banning   
18                  n-Propyl Bromide Dry-Solv and the             
19                  regulations on PERC.  
20                       That is the energy consumption that you   
21                 are going to be mandating on these cleaners.   
22                  The alternative choices that they have being   
23                 Petroleum, Green Earth, CO2 or wet cleaning,   
24                 three out of those four alternatives have      
0071 
 1                 much higher energy consumption costs.   
 2                       The 2009 study of utilities in Southern   
 3                  California Edison comparison of electricity   
 4                  and natural gas use of five garment care      
 5                  technologies, they rate Silicone at 54.2      
 6                  kilowatts per hour, Petroleum at 35.5, CO2    
 7                  at 30.9. 
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 8                       PERC as it stands right now is 26.6.     
 9                      Dry-Solv which was not in this study      
10                 but we know through our testing of it and      
11                 development of it over the last five years     
12                 would be around twenty kilowatts per hour.   
13                       It's about twenty percent less than      
14                  PERC.  
15                       With those numbers in mind, both the     
16                  through-put with hydrocarbon and Green Earth   
17                 and CO2 is reduced as far as it takes longer   
18                 to clean clothes.  So, you'll be running at    
19                 higher electrical impact for a longer amount   
20                 of time during the day.   
21                       All right.  So, you are using quite a    
22                  bit more energy, and as I'm sure you are all   
23                 aware and I'm aware as a resident of           
24                 Pennsylvania, the cap comes off of the         
0072 
 1                 electric cap this year.  
 2                       And so, rates are expected to go up      
 3                  conservatively ten to twenty percent.   
 4                       So, aside from all the other economic    
 5                  impact, this is one consequence I don't       
 6                  think the Board has taken into                
 7                  consideration.   
 8                       Appreciate the time.  Thank you.   
 9                       MR. BRAUN: Thank you.  The next          
10                  speaker, Rich Morford. 
11                       MR. MORFORD: I am going to let Joe       
12                  Iannarelli speak.  
13                       JOE IANNARELLI: My name is Joseph        
14                  Iannarelli.  I am a former dry cleaner.  I    
15                  am Past President of the Pennsylvania and     
16                  Delaware Cleaners Association, and I'm a      
17                  consultant for the industry.   
18                       I just wanted to speak briefly about     
19                  the economic impact on the dry cleaners.      
20                       Most of the small cleaners do between a   
21                 hundred and fifty and two hundred thousand     
22                 dollars per year.  At a ten percent profit,    
23                 that comes out that they make twenty           
24                 thousand dollars a year.  That's after         
0073 
 1                 working sixty hours a week.   
 2                       The cost of the hydrocarbon machine is   
 3                  basically fifty thousand dollars.  The cost   
 4                  of CO2 is over a hundred thousand dollars.    
 5                     Fifty thousand dollars over a five year    
 6                  payment plan is about nine hundred dollars a   
 7                  months.  That's interest free.   
 8                       If the City does not want to come up     
 9                  with any money to help these people out,      
10                  those are not viable alternatives to most     
11                  cleaners.  You have to be an extremely large   
12                 cleaner to be able to afford that.   
13                       Plus with hydrocarbon, it's just takes   
14                  twice as long to do.    
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15                       n-PB is a different solvent.  You can    
16                  convert a solvent safely with our             
17                  recommendations for about five thousand       
18                  dollars, a one time fee, and that's it.   
19                       So, economically speaking, those are     
20                  not good choices where n-PB is a good choice   
21                 economically and a safe choice                 
22                 environmentally for the dry cleaners.   
23                       Thank you. 
24                       MR. BRAUN: Thank you. 
0074 
 1                       MR. BATTLE: Thank you.  Rich Morford. 
 2                       MR. MORFORD: Hi.  I am Rich Morford.  I   
 3                 am General Counsel for Enviro Tech             
 4                 International.  
 5                       We have the manufacturers of Dry-Solv    
 6                  dry cleaning solvent.   
 7                       If anybody who does not know what        
 8                  General Counsel means, I am the company's     
 9                  lawyer.  You can tell by the legal pad.  
10                       Now, we have heard a lot from these dry   
11                 cleaners today, and we have a lot of the       
12                 same arguments for using our Dry-Solv and      
13                 n-PB solvents as a replacement for PERC.   
14                       We are not going to talk too much about   
15                 the PERC rule.  You have heard it.   
16                       What we are going to talk about is the   
17                  complete ban on n-PB solvents.   
18                       Again, lawyers do what lawyers do.  I'm   
19                  not going to get into a whole bunch of legal   
20                 points here, but I will say something.   
21                       The way I understand it today, you have   
22                 been working on PERC since 2007.  It's 2010,   
23                 and you are coming up with a proposed final    
24                 rule.  
0075 
 1                       And yet, you based a complete ban on a   
 2                  solvent from February 2010 to June, July      
 3                  2010.   
 4                       On its face, I can tell you that that    
 5                  is not adequate time to fully digest the      
 6                  information that is available on n-PB.   
 7                       On the toxicology, the health and        
 8                  safety issues, and that's what Doctor         
 9                  Stelljes will talk about next. 
10                       You have heard about a lot of            
11                  unintended consequences, a ban on n-PB as     
12                  dry cleaning as a replacement of PERC.  It    
13                  causes people to must use something else.  
14                       We have talked about what they have      
15                  been calling Green Earth. 
16                       It's a Siloxin.  Basically D5.   
17                       This chemical is on the road to being    
18                  banned in Canada because it bio-accumulates   
19                  in the environment.   
20                       It also has its own cancer and           
21                  reproductive issues. 
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22                       Going to it, I don't think it actually   
23                  meets the Board's goal of making it, of       
24                  making health and environment safer for       
0076 
 1                  either workers or anybody outside of there.   
 2                       Hydrocarbons as you can tell, we have    
 3                  already heard, they can blow-up.  They are    
 4                  combustible.  They are very flammable.  They   
 5                 are petroleum based. 
 6                       We are from the Chicago area.  So was    
 7                 our guy whose machine blew up.  Two            
 8                 employees in the business were injured in      
 9                 the blast and resulting fire.  One of them     
10                 came out with his clothes on fire and had to   
11                 be put out by the people at the restaurant     
12                 next door.   
13                       I'm wondering what your Fire Marshall    
14                  and firemen are going to think about a        
15                  hundred stores moving to highly flammable,    
16                  highly combustible machinery.   
17                       All of those machines, yes, can be       
18                  operated safely.  All of those machines,      
19                  yes, can malfunction, and you no longer have   
20                  just a vapor issue.  An inhalation issue.     
21                  You have explosion and fire issues.           
22                       Happened in 2009 with new machinery and   
23                 new solvents.   
24                       C02 no better really.  It operates at    
0077 
 1                  between four hundred to six hundred PSI.      
 2                       Have never been able to, maybe some of   
 3                  our industry people can tell us, have not     
 4                  been able to verify it, but there are rumors   
 5                 all through the industry, I'm sure everybody   
 6                 here has heard them, of that pressure          
 7                 blowing off the submarine door that is         
 8                 installed on those to keep the pressure in     
 9                 and blowing it through a brick wall.   
10                       I don't believe any of the health and    
11                  safety people in Philadelphia would like      
12                  that in a co-residential or co-sensitive      
13                  building.   
14                       These are risks that they are going to   
15                  be taking.  We talked about wet cleaning.  I   
16                 doubt that your Water Department is going to   
17                 be happy with a hundred new cleaners using     
18                 water and then emitting into the waste         
19                 treatment system non-bio-degradeable           
20                 surfactants and other chemicals that are       
21                 going to cause, could cause havoc for their    
22                 waste treatment facilities.   
23                       So, by banning n-PB solvents, by         
24                  banning Dry-Solv, you have taken out the      
0078 
 1                  only replacement solvent that can be used in   
 2                 the existing machinery and have forced these   
 3                 dry cleaners to take on capital expenditures   

AMR XIV Comment Response Document FINAL (11-17-10) Page 237 of 357



 4                 of fifty thousand dollars or more.   
 5                       We heard a hundred thousand dollars;     
 6                  and frankly you know it, I know it, they      
 7                  really know it that no bank or lending        
 8                  institution in this economy in this day is    
 9                  going to give a one hundred thousand dollar   
10                  loan to a business that does two hundred      
11                  thousand dollars gross in a year.  It just    
12                  won't happen.  We all know that.   
13                       So, it makes it pretty impossible for    
14                  some of these people to stay in business on   
15                  that alone, and from what I heard today, the   
16                 Board has already said it, you have no money   
17                 for them.   
18                       There is very few options.  A fourth or   
19                 fifth generation machine, PERC machine         
20                 running now can be modified to use Dry-Solv    
21                 for five thousand dollars or less.   
22                       Certainly if you need to ban PERC, Dry   
23                  Solv, n-PB solvents are really the only       
24                  economic replacement where most of these dry   
0079 
 1                  cleaners, these small businessmen can go.   
 2                       And I just have one other point.   
 3                       From what I've read on what you put on   
 4                  your website prior to this week, one of the   
 5                  problems that was pushed into the report      
 6                  right there on page one and two was that      
 7                  Dry Solv, n-PB that we, that I, okay,         
 8                  marketed is non-regulated, and that is        
 9                  absolutely true.   
10                       Why?  It's not that we have been non-    
11                  regulated.  It's that the USEPA had taken     
12                  thirteen years to do the most exhaustive      
13                  toxicology, health and safety investigation   
14                  into n-PB.   
15                       Thirteen years in order to approve it    
16                  under it's SNAP Program.   
17                       And during those thirteen years, a       
18                  number of things came up.   
19                       In 2003, USEPA proposed a rule for       
20                  reporting for a contaminant in n-PB called    
21                  IPB.   
22                       At that time, it was point one percent   
23                  there by weight and more.  IPB was known to   
24                  be much, much more toxic than n-PB.   
0080 
 1                       By 2007 when final approval by the US    
 2                  EPA was made, they had said we will no        
 3                  longer propose that regulation reporting      
 4                  because the industry by themselves            
 5                  unregulated has brought down IPB              
 6                  contamination by over five hundred percent    
 7                  to point zero one percent by weight and       
 8                  sometimes under the ability to even know      
 9                  it's there.   
10                       That's where we are today, and that is   
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11                  the product that is used in n-PB solvents     
12                  today, whether they be dry cleaning or vapor   
13                 degreasing.   
14                       Again in 2003, UPS proposed a            
15                  twenty-five part per million workplace        
16                  exposure level meaning you can't go over      
17                  twenty-five part per million.  
18                       In 2007, the USEPA said that they were   
19                  not going to propose any workplace exposure   
20                  level.  
21                       Why?  Because the industry users have    
22                  shown that they were far under twenty-five    
23                  part per million in normal operations with    
24                  regular good work practices.  In the case of   
0081 
 1                 vapor degreasing, it's NISHAP.   
 2                       In the case of PERC for dry cleaning,    
 3                  it would be NISHAP also.   
 4                       We have shown, we have the data that     
 5                  operating enclosed loop dry cleaning          
 6                  machines, the exposures to n-PB from          
 7                  Dry-Solv are well under ten part per          
 8                  million. 
 9                       Generally in the four part per million   
10                  range for the actual operator of the machine   
11                 and either one part per million or below for   
12                 those other people who happen to be in the     
13                 dry clean establishment itself.   
14                       But in sum, the EPA on the federal       
15                 level did a thirteen year investigation on     
16                 the health and safety issues regarding n-PB;   
17                  and afterwards, they did not put in one       
18                  regulation toward n-PB use.  Not one after    
19                  thirteen years of looking at it.   
20                       Over a hundred and sixty-five pier       
21                  reviewed published articles in scientific     
22                  journals.  They looked at them all.   
23                       I really don't think again to the Board   
24                 that the Board has had even the time to find   
0082 
 1                 them all because they did not call me.   
 2                       I've got them and certainly if they      
 3                  can't find them all, okay, they have not      
 4                  considered them all.   
 5                       So, I'm going to stop by just saying     
 6                  whether it's the energy uses, more coal,      
 7                  more air pollution from coal burning          
 8                  furnaces and power plants, more global        
 9                  warming, economic deficits that I doubt most   
10                 of the dry cleaners in Philadelphia can        
11                 meet, okay, and as Doctor Stelljes is going    
12                 to tell you, n-PB as a safe and useful         
13                 solvent, the entire one sentence which bans    
14                 the use of n-PB solvents should be dropped.   
15                       I would also like to give the Board      
16                  today a brand new evaluation from the CDC     
17                  from NIOSH which is an evaluation of one      
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18                  Bromylproprane use in four New Jersey         
19                  commercial dry cleaning facilities.   
20                       What it says in sum is that they found   
21                  no human health hazard in the four cleaners   
22                  and that when you use good work practices     
23                  and have your machine professionally altered   
24                 to run Dry-Solv, your exposure levels to       
0083 
 1                 yourself in the workplace are going to be      
 2                 well under the very conservative of ACGIHTLV   
 3                 of ten part per million, and that your         
 4                 exposure outdoors to the public is going to    
 5                 be well under the proposed reference           
 6                 concentration of one part per million that     
 7                 the EPA has proposed.  
 8                       Dry-Solv is a safe and workable          
 9                 solution if you indeed feel the need to ban    
10                 PERC.   
11                       I'd like now to introduce Doctor Mark    
12                  Stelljes.  Doctor Stelljes has a, well,       
13                  where is he?  He has got his PhD from UC      
14                  Davis in Environmental Toxicology.  He also   
15                  has a PhD in Pharmacology.  He is a           
16                  published writer in peer review scientific    
17                  journals and probably the most noted expert   
18                  on n-PB toxicology in the States but          
19                  probably in the world.   
20                       DOCTOR STELLJES: Thanks.  For the        
21                  record, I am Doctor Mark Stelljes.  I am      
22                  Director of Risk Assessment and Toxicology    
23                  with SLR International.   
24                       MR. MINOTT: You said you had a report    
0084 
 1                 that you were going to give us.  
 2                       MR. MORFORD: I do.  I was going to give   
 3                 it after the meeting, but here it is. 
 4                       MR. MINOTT: Thank you. 
 5                       DR. STELLJES: I'm here to talk about     
 6                 health affects and hopefully high level        
 7                 where I am not going to bog people down with   
 8                 chemicals and acronyms, but we have heard      
 9                 things here that talks about a lot of          
10                 toxicity studies available on n-Propyl         
11                 Bromide, and the consensus of the people       
12                 that said anything on n-Propyl Bromide here    
13                 is that it's a very bad chemical.   
14                       What that tells me is that those people   
15                 are not familiar with the literature and/or    
16                 they have preconceived ideas about how they    
17                 think n-PB should behave considering its       
18                 structure activity relationships to other      
19                 chemicals.   
20                       Well, in the next five minutes, I'm      
21                  hoping that I can go through enough of those   
22                 points to make it clear to the Committee       
23                 that I don't believe that there has been       
24                 adequate review of the key documents that      

AMR XIV Comment Response Document FINAL (11-17-10) Page 240 of 357



0085 
 1                 substantiate the things that I am about to     
 2                 say and do not come across in the Finkle       
 3                 article that I believe was the primary basis   
 4                  for your decision from a toxicity             
 5                  standpoint.   
 6                       I am also on the Health Affects          
 7                  Advisory Committee with Cal O.S.H.A., and my   
 8                  job there as a volunteer is to update         
 9                  permissible exposure limits for occupational   
10                 settings for chemicals that are undergoing     
11                 revision through USEPA.  
12                       So, I am intimately familiar with the    
13                  industrial hygiene aspect as well as the      
14                  toxicology aspect. 
15                       I have been working on n-PB since        
16                  1990.   
17                       I was the first person to publish an     
18                  occupational exposure limit in the pier       
19                  review journal articles for n-PB.  That was   
20                  in 2001.  
21                       That was followed in 2002 by an article   
22                 by Rozman & Dule, two of the most noted        
23                 names in toxicology from the University of     
24                 Kansas who found a range of sixty to ninety    
0086 
 1                 parts per million as a safe concentration      
 2                 for human volunteers from some of these        
 3                 cushion companies that were evaluated in the   
 4                 HADA documents by NIOSH.  
 5                       And then, there was also another         
 6                  article that was published by Doctor          
 7                  Rodricks of eighty-eight parts per million.   
 8                       The value that we provided was anywhere   
 9                 from 109 to 156 parts per million. 
10                       So, you see that there is a range in     
11                  the published literature from three           
12                  different authors ranging from sixty to a     
13                  hundred and fifty parts per million.   
14                       From the regulatory standpoint, we have   
15                 a lot of, we have the twenty-five parts per    
16                 million from EPA.   
17                       We have the one part per million from    
18                  Cal EPA.   
19                       We have the ten parts per million TLB    
20                  that was actually calculated incorrectly      
21                  according to the authors of the article that   
22                 the conclusions by Issu Jays were based on.  
23                       The actual reason why the ten parts per   
24                 million became an issue even though it was     
0087 
 1                 not repeated in a longer term study by the     
 2                 same laboratory was that they changed the      
 3                 methodology of how they weighed their little   
 4                 neonatal one day old pups.   
 5                       Instead of weighing them at the          
 6                  beginning of the day, they weighed them at    
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 7                  the end of the day.   
 8                       They gain about point two grams a day    
 9                  at that age, and the difference in the body   
10                  weights between the two exposed and           
11                  non-exposed was point two grams.   
12                       You take that away, there is no          
13                  difference.  The ten is not a scientifically   
14                 defensible number.   
15                       USEPA came to that same conclusion in    
16                  their lack of determining that there was a    
17                  need to set an occupational exposure limit    
18                  for n-PB in the victor degreasing industry.   
19                       In terms of toxicity information, there   
20                  are over a hundred studies looking at acute   
21                  long-term what happens to the chemical once   
22                  it gets inside the body.  What kind of        
23                  metabolic pathways does it have, very         
24                  similar to the kinds of studies that have     
0088 
 1                  been done on PERC.   
 2                       Based on the animal data, the            
 3                  reproductive end points are the most          
 4                  sensitive.  
 5                       Both all three of the groups that have   
 6                  developed their own occupational exposure     
 7                  limits, myself, TERA, Toxicological           
 8                  Excellence for Risk Assessment, and EPA all   
 9                  have come to that same conclusion.   
10                       Not neurological.  That does not occur   
11                  at the lowest levels.  Reproductive affects   
12                  do.   
13                       Two more things I would like to          
14                  mention.  One is on the cancer data.   
15                       There has been a two-year cancer study   
16                  done on n-Propyl Bromide.  The draft data     
17                  have been reviewed by Master Toxicology       
18                  Program, but they have not yet come up with   
19                  a determination of whether there is           
20                  carcinogenic potency that can be              
21                  quantified.   
22                       If it were regulated today, n-Propyl     
23                  Bromide would be regulated as a               
24                  non-carcinogen as opposed to PERC which is    
0089 
 1                  regulated as a carcinogen.   
 2                       If you look on the Prop-65 List For      
 3                  California, PERC is on there as a             
 4                  carcinogen.   
 5                       So, you know you have got a carcinogen   
 6                  that you are dealing with right now.   
 7                       The question is is the alternative       
 8                  n-Propyl Bromide just as bad or is it         
 9                  safer?   
10                       Given the data on the human studies      
11                  which I'll be providing you more              
12                  documentation with in written comments, the   
13                  concentrations that were reported in the      
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14                  articles were actually concentrations that    
15                  were measured after modifications were made   
16                  to lower the concentrations to numbers that   
17                  were then reported in the literature.   
18                       I have actually seen videos of one of    
19                  these sites in Utah where this has all been   
20                  done as adhesive spraying, not in dry         
21                  cleaning.   
22                       So, it's uncontrolled.  No fans.  No     
23                  ventilation.  No respirators.  No gloves.     
24                  No shirts.  You have those kind of            
0090 
 1                  situations, and you have upwards of two       
 2                  hundred and fifty to three hundred parts per   
 3                 million which should cause problems. 
 4                       It would cause problems whether it's     
 5                 PERC or whether it's n-PB or whether it TPH.   
 6                  Petroleum.  It's not going to matter. 
 7                       Lastly, there has been some comments     
 8                 about how this chemical is a lot like other    
 9                 compounds that are chlorinated or brominated   
10                 like Diabromo Chloropropane which is known     
11                 to cause male sterility or Isopropyl Bromide   
12                 or Two Bromapropane which only differs in      
13                 where the chlorine atoms sits on the           
14                 compound.  
15                       Those little differences make a huge     
16                  difference in the metabolism and toxicity of   
17                 the compound. 
18                       If I could take thirty seconds to do a   
19                  little school work here.  If I can find a     
20                  pen that works good.  Is there a pen that     
21                  goes with this? 
22                       Well, if I can't use that, then what I   
23                  will do is I will just borrow this pen.  
24                       So, I'm just going to draw two c's       
0091 
 1                  here.  Carbon.  Carbon.  And I'm going to     
 2                  put another one here.  That is Propane.       
 3                  All these other things around there attached   
 4                 to the Carbon are Hydrogen. 
 5                       So, you put a couple of Chlorines on     
 6                  here.  You put a Bromine on here.  You have   
 7                  Diobromidechloropropane.   
 8                       What happens when it gets inside the     
 9                  body, this goes away, this goes away, and     
10                  you form a nice a little triangle here with   
11                  Oxygen in the middle.   
12                       This little ring is what causes the      
13                  cancer.  
14                       When you look at the metabolism of one   
15                  Propopropane and compare it to two            
16                  Bromopropane and compare it to DBCP, that     
17                  does not form in one Bromopropane.   
18                       There is a 2008 article by Doctor        
19                  Garner from RTI which was a study sponsored   
20                  by the National Toxicology Program whether    
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21                  they did an exhaustive disposition study      
22                  that figured out what are the metabolic end   
23                  points in the metabolites that you get from   
24                  exposure to this compound.  
0092 
 1                       What's called this Epoxide is not        
 2                  something that is in the metabolic scheme.    
 3                       Therefore, the results of the cancer     
 4                  study that have shown that there are some     
 5                  relatively unique tumors that have been       
 6                  found in these rats and mice are under        
 7                  evaluation and review by the NTP because      
 8                  number one, the metabolic processes of the    
 9                  chemical are not consistent with finding      
10                  these tumors; and secondly, the point of      
11                  action of the chemical from a non-cancer      
12                  standpoint is completely removed from every   
13                  place where tumors have been found in any     
14                  kind of elevated fashion with dose, and       
15                  those points alone is one of the bases for    
16                  me saying that right now, n-PB would be       
17                  regulated as a non-carcinogen.  
18                       I will close with a comparison of this   
19                  reference concentration of one part per       
20                  million that EPA was recommending as a draft   
21                 compared to what the reference concentration   
22                 is for PERC.   
23                       MR. MORFORD: Mark, what's a reference    
24                  concentration?   
0093 
 1                       DR. STELLJES: Thank you.   
 2                       A reference concentration is a           
 3                  concentration to which somebody can be        
 4                  exposed on a daily basis over the course of   
 5                  their lifetime without any adverse affects.  
 6                       So, in essence, it's a safe              
 7                  concentration.  Okay? 
 8                       So, the value for and this is available   
 9                 through EPA.  I do risk assessments where I    
10                 evaluate hazardous waste sites.  I look at     
11                 Perchloroethylene in probably fifty of the     
12                 sites that I've done over the last twenty      
13                 years, and the value for PERC is 0.0003        
14                 parts per million.  n-PB is one.   
15                       I think the decision as to which one is   
16                 safer has just been answered.   
17                       Thank you.   
18                       MR. BRAUN: Thank you.   
19                       Dov Shellef. 
20                       DOV SHELLEF: Hi.  My name is Dov         
21                 Shellef, and I'm the President of Poly         
22                 Systems, USA.   
23                       We are the manufacturers of Fabrisolv.   
24                  Fabrisolv is an n-PB based material.  
0094 
 1                       The difference between Fabrisolv and     
 2                  Dry-Solv is just the way that its been        
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 3                  stabilized, but other than that, both of      
 4                  them are n-PB based material.   
 5                       I have thirty years, more than thirty    
 6                  years experience in Bromide.  I am a          
 7                  Chemical Engineer.  Chemist.  I'm not an      
 8                  attorney.  I'm not a Toxicologist.  I'm a     
 9                  Chemical Engineer with more than thirty       
10                  years experience in Bromide chemistry.   
11                       We started with the n-PB back fourteen   
12                  years ago, thirteen years ago, and we         
13                  formulated the n-PB for cleaning of           
14                  electronics and metals for aerosols and even   
15                 for adhesives, and we developed several        
16                 patterns along this line.   
17                       In the last thirteen years, we have      
18                  learned n-PB inside and out, and there is     
19                  nobody else in the world that knows n-PB      
20                  like we do, and I want to tell you that the   
21                  application, I'm not going to throw you       
22                  numbers, but I'm going to tell you stories    
23                  and so you can understand qualitatively and   
24                  not quantitatively the meaning of n-PB.   
0095 
 1                       Within these thirteen years that we      
 2                  have been developing n-PB for usage as a      
 3                  cleaner, also it was that it can do a good    
 4                  job as a dry cleaning.   
 5                       However, we hold back on it for many,    
 6                  many years because we wanted to make sure     
 7                  that when we come out to the market with      
 8                  n-PB solvent for dry cleaning, it's going to   
 9                 be a responsible solvent, and it's going to    
10                 be as possible, fool proof as possible that    
11                 people will not make mistakes with using       
12                 n-PB.   
13                       So, about five years ago, we bought a    
14                  dry cleaning machine, and we put it in our    
15                  laboratories in Bayonne, New Jersey.  We      
16                  operate out of Bayonne, New Jersey.  You are   
17                 welcome to visit us. 
18                       And we put a dry cleaning machine about   
19                 four years ago, almost five years ago in our   
20                 laboratory, and for two years, a year-and-a-   
21                  half to two years, we worked on this dry      
22                  cleaning machine.   
23                       We put this dry cleaning machine, we     
24                  attached it into a computer, and we           
0096 
 1                  collected data.  Any possible place in the    
 2                  dry cleaning machine we collected data.   
 3                       From the cooling water to the pressure   
 4                  of the gas, the Freon and the distillation,    
 5                 the cooking, and we developed a manual,        
 6                 developed an operation and developed a         
 7                 product that can be used safely by people.   
 8                       Now, during this operation, we learned   
 9                  what is the consumption of solvent during     
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10                  every cycle and how much solvent is emitted   
11                  to the environment and how we can reduce      
12                  these numbers.   
13                       We found out that under certain and      
14                  good condition, practically every cycle dry   
15                  cleaner would lose about two ounce of         
16                  solvent into the air.   
17                       And if you make this calculation, and    
18                  we made this calculation and we monitored     
19                  the air around, we never got into a           
20                  situation where the concentration was too     
21                  high.  Meaning too high for us too high is    
22                  about twenty ppm. 
23                       And then, we started, three years ago,   
24                  we supplied several dry cleaners, we choose   
0097 
 1                  two or three dry cleaners, and we ran a       
 2                  program with them for a full year to see how   
 3                 they operate in a regular course of business   
 4                 to see if the dry cleaners know how to use     
 5                 it.  If they understand the way with what we   
 6                 tell them to do and how to operate the         
 7                 machine. 
 8                       And after a year which we collected      
 9                  data practically on a daily basis from these   
10                 dry cleaners, we got to the decision that      
11                 it's now safe and practical to start selling   
12                  Fabrisolv into the dry cleaning industry as   
13                  long as the dry cleaner knows what he is      
14                  doing.   
15                       So, besides this learning curve and      
16                  cleaning how to make the Fabrisolv safe for   
17                  a dry cleaner to use, we started to learn     
18                  the impact on the environment and the impact   
19                 on the people, not just health wise but also   
20                 economically wise, and we found out that       
21                 although Fabrisolv costs about three to four   
22                 times as much as PERC, practically the cost    
23                 for the dry cleaner in the machine, to use     
24                 Fabrisolv in the machine will be the cost      
0098 
 1                 like they are using PERC.   
 2                       Why?  Because as you heard before, the   
 3                  consumption of the energy is much less with   
 4                  Fabrisolv.  
 5                       And by the time that the PERC machine    
 6                  brings out fifty pounds of dry cleaning, the   
 7                 Fabrisolv when it runs in the machine brings   
 8                 twice as much poundage because the cycle is    
 9                 half the time of the PERC.   
10                       And if you run the cooking or the        
11                  distillation according to the instruction     
12                  that we give people and you're using the      
13                  temperature controllers on the distillation   
14                  as-needed to be, they are very, very minimal   
15                 emission into the atmosphere.  
16                       And actually, while I was working on     
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17                  that, I found out practically that dry        
18                  cleaners are using more detergent per cycle   
19                  than solvent per cycle which brought us to    
20                  totally different ballgame.   
21                       What are the other alternatives for      
22                  PERC that we all have?  CO2, Green Earth,     
23                  hydrocarbons and maybe Rinex.  All of them    
24                  are not cleaning solvents.   
0099 
 1                       They are just media in which you bring   
 2                  the clothing, you tumble around and then you   
 3                 put the detergent in.   
 4                       Actually the detergent for the CO2, the   
 5                 Green Earth needs to contain water, solvent    
 6                 and surfactant that ties the water and the     
 7                 solvent together.   
 8                       So now, all of a sudden, we don't know,   
 9                  but we buy detergents which is poison if you   
10                 do not use PERC.   
11                       If you use hydrocarbon or CO2 or Green   
12                  Earth, all your detergents contain a certain   
13                 solvent that will do the job because Green     
14                 Earth does not dry green.  It's the            
15                 detergent inside the dry clean.   
16                       Okay?   
17                       So, there is no greener proposition      
18                  than Fabrisolv right now; and for all the     
19                  people here that come here from the           
20                  Greenpeace, I'm a green person.  I can tell   
21                  you one thing.   
22                       Regarding the environment, you have no   
23                  issue with Fabrisolv or n-PB because in       
24                  eleven days whatever you release from your    
0100 
 1                  dry cleaning or any operation, the            
 2                  Fabrisolv, the n-PB will break in the air     
 3                  and disappear in eleven days.  Gone.   
 4                       And if somebody decides one day that it   
 5                 is wrong to use n-PB and everybody shuts off   
 6                 the n-PB, in two weeks there is no n-PB in     
 7                 the air in the world.   
 8                       It's not like the CFC and the other      
 9                  stuff which is five thousand years in the     
10                  atmosphere.   
11                       In eleven days, it's gone.   
12                       Now, if you have some n-PB, some         
13                  Fabrisolv and around six hundred ppm goes     
14                  into the water in the water separator and     
15                  it's going to the waste stream in between     
16                  sixty to a hundred and twenty days, it's      
17                  gone.  Disappeared.   
18                       Any n-PB, any Fabrisolv that is          
19                  dissolved in water and goes to the drain,     
20                  it's disappearing from the face of the earth   
21                  in sixty to a hundred and twenty days.   
22                       So, Fabrisolv -- 
23                       MR. MINOTT: Excuse me, sir.  Can you     
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24                  wrap up now, please?   
0101 
 1                       DOV SHELLEF: Yes.  Fabrisolv has no      
 2                 footprint in the environment.   
 3                       In regard to personal safety, if you     
 4                  work, if we all work with this chemical the   
 5                  way it should be, you should not see any      
 6                  personal health problem.   
 7                       Thank you very much.   
 8                       MR. BRAUN: Thank you.   
 9                       MR. MINOTT: Thank you.   
10                       MR. BRAUN: Is there anyone else that     
11                  would like to give testimony?   
12                       MR. MORFORD: One minute.  Okay.  One     
13                  minute.  Rich Morford.  Enviro Tech           
14                  International.   
15                       I just thought it would be instructive   
16                  to tell you some of the people who are using   
17                 n-PB based solvents in the United States       
18                 today.   
19                       Boeing Aircraft Company.  We have the    
20                  only n-PB based solvent that is approved by   
21                  Boeing to be used on aircraft.   
22                       The Department of Defense.  A number of   
23                 Air Force bases use it.  Aniston Army Depot    
24                 uses it.  Corpus Cristi Army Depot uses it     
0102 
 1                 for M1 tanks.   
 2                       You name the company.  Lockheed Martin.   
 3                  Martin Marietta.  Honeywell.  Goodrich.       
 4                  MacDonald Douglas.  They are all using n-PB   
 5                  safely.  Have been using it from my company,   
 6                 Dov's company and others for the past          
 7                 fifteen years with one reported inhalation     
 8                 problem from a person, from a user on a        
 9                 vapor degreaser who not using it properly.   
10                       Fifteen years is a pretty good record.    
11                 Fifteen years.    
12                       In the literature where you will find    
13                  problems with n-PB is in the adhesives        
14                  coatings and inks where they use it to melt   
15                  glue and then they spray it all over the      
16                  place coming up with doses up to three        
17                  hundred, four hundred parts per million       
18                  which is a criminal dose in my book.   
19                       That does not happen in vapor            
20                  degreasers.  That will not happen in closed   
21                  roof dry cleaning machines.   
22                       It's used safely by a number of          
23                  well-known companies all around the world     
24                  safely for fifteen years.   
0103 
 1                       MR. BATTLE: Thank you.  
 2                       MR. BRAUN: Thank you.  Anyone else want   
 3                 to give testimony?   
 4                       Since we have no more speakers, the      
 5                  hearing is now closed.  
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 6                       MR. BATTLE: Thank you all.   
 7                       MR. MINOTT: Thank you very much.   
 8                            - - -  
 9                       (Whereupon, the hearing was concluded    
10                  at 8:15 p.m.) 
11                            - - -  
12    
13    
14    
15    
16    
17    
18    
19    
20    
21    
22    
23    
24    
0104 
 1                       C E R T I F I C A T E 
 2    
 3                     I hereby certify that the proceedings and   
 4                 evidence noted are contained fully and         
 5                accurately in the notes taken by me of the      
 6               foregoing matter, and that this is a correct     
 7               transcript of the same. 
 8    
 9    
10                     ----------------------------- 
11                     LORI MARCULINI 
12    
13    
14                     (The foregoing certification of this       
15                 transcript does not apply to any               
16                reproduction of the same by any means unless    
17                under the direct control and/or supervision     
18               of the certifying reporter.) 
19    
20    
21    
22    
23    
24    
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APPENDIX D –  
PUBLIC HEARING SUBMISSIONS 
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Memorandum        City of Philadelelphia 
 
         Date:  8/30/10                                            
 
 
 
To:  Dr. Donald Schwarz, Commissioner Department of Public Health   
 
From:  Jeanne Reedy, Administrative Services Director, Records Dept.  
 
Subject: The Department of Public Health Proposed Filing of Air Management 

Regulation XIV – Control of Perchloroethylene from Dry Cleaning 
Facilities 

                                               
 
 
             
 
 
 
The enclosed letter from Scott Mondi, on behalf of Poly Systems USA Inc of 39 Avenue 

C, Bayonne, NJ 07002, has comments on the above Regulation.  

Please notify interested parties of the date and time of the scheduled hearing. 
 
 
 
 
 
 
 
 
 
 
 
 
Cc: Thomas Huynh, AMS Director 
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From: "Meijer, Jon" [jmeijer@ifi.org] 

  Sent: 08/19/2010 01:45 PM AST 

  To: Thomas Huynh 

  Subject: Public Hearing Comments - DLI 

 
Hi Thomas, 
  
I only sent you the information that is most critical to DLI. DLI is not asking AMS to make any 
changes to the regulation that would affect (everyone's) desire to protect human health and the 
environment. The recommended changes simply seek to minimize regulatory duplication, 
additional paperwork burdens, and just general havoc for the drycleaner. 
  
Thank you for your time and effort. If you need any assistance, please do not hesitate to 
call.  
  
Regards, 
  
  
Jon Meijer 

  

Philadelphia Comments 

  
Hello, my name is Jon Meijer, and I am here on behalf of the Drycleaning and Laundry 
Institute (DLI) which is a national and international trade associations representing retail 
dry cleaners, launderers, and wet cleaners in the United States. Thank you for your time.  
  

• Co-located Facilities – 25 ft. Buffer – It has come to our attention that the 25 ft. 
minimum distance between with regard to ventilation. The distance maybe 
difficult if not impossible to achieve. However, you have already established 
performance criteria that all cleaners have to achieve. We believe that should be 
sufficient to meet the needs of AMS.   

 
• Operation and Maintenance – 20 degree temperature Differential – A 

machine’s ability to meet a 45oF cold air temperature echoes the NESHAP 
requirement, and industry has no objection.  However, most third or fourth 
generation dry-to-dry machines are not equipped with temperature gages before 
and after the condensing coil, which makes it impossible for cleaners to take 
differential readings.  If it is the intention of AMS to distinguish fourth and fifth 
generation machines from earlier generations that might use ad on refrigeration 
technology, then AMS should make this section more clear.  
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• Record Keeping VI (a) (3) – “the number of loads processed between 
generations”??  
Quite frankly, we have no idea what neither this means nor what AMS’s intension 
is with this section. Simply put, this section makes no sense and should be 
removed. 
 

• Record Keeping VI (a) (4) – “recording the amount of activated carbon in 
the carbon adsorber” ? My question why? For what purpose? And to tell AMS 
that this is not doable! 

 
• General Record Keeping – Drycleaners are already obligated to keep the vast 

majority of the records AMS is requiring in the new regulations. Unfortunately, 
the actual regulation does not always mirror what is contained in other well 
establish rules for perc drycleaners.  This creates regulatory duplication, an 
additional paperwork burden, and just general havoc for the drycleaner. Already, 
the current perc drycleaning regulation brought forth by AMS also includes 
elements from other regulations, including RCRA with regard to hazardous waste, 
including manifesting, storage, spill containment, and other record keeping 
requirements, Additionally, drycleaners are already required to report spills and 
releases to the environment based on current “reportable quantity” rules, and 
follow strict NESHAP requirements. Simply put, there is absolutely no need to 
add, change or modify record keeping requirements over and above what is 
already in existence. It is a tremendous burden to ask a small business owner, who 
does not have a staff or attorneys to duplicate all that paperwork.   
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"Mark Stelljes" 
<mstelljes@slrcorp.com>  

08/20/2010 02:20 PM  

 
 

To <DPHAMS_Service_Requests@phila.gov>
cc  

Subje
ct

Comments on Proposed Regulation XIV Control of Perchloroethylene from Dry 
Cleaning Facilities 

 
 
  
  

 
 
 
This email is intended for Tom Huynh: 
 
Attached please find my written comments on the above-referenced Regulation.  This is a follow-up to my oral 
presentation at the public meeting last week. 
 
Please contact me if you have any questions. 
 
Thank you. 
 
Mark Stelljes, Ph.D. 
Director of Risk Assessment and Toxicology 
SLR International Corp 
925-229-1411 (v) 
925-595-4951 (c) 
http://www.slrcorp.com 
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WHITE PAPER ON THE TOXICITY OF 1-
BROMOPROPANE 

 

In Response to the Proposed Air Management 
Regulation XIV Control of Perchloroethylene from Dry 

Cleaning Facilities 
 

 

Prepared by Dr. Mark Stelljes 
SLR International Corp 

 
 
 

August 20, 2010
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App J - Mark Stelljes - SLR International - 8-20-10Page 1 of 10 SLR International Corp  
August 20, 2010 

Introduction 
 

This white paper is prepared in response to the statement in the Proposed Air 
Regulation XIV, Control of Percholoroethylene from Dry Cleaning Facilities, dated June 
24, 2010, that “no person shall use n-propyl bromide as a dry cleaning solvent”.  n-
Propylbromide, also called 1-bromopropane or nPB, is an approved solvent under  
USEPA SNAP, and a 2007 decision by USEPA (Federal Register, May 30) indicated 
that no occupational exposure limit was necessary since the industry was adequately 
self-regulating its use as a vapor degreaser.   As stated by USEPA “we believe that 
proper use of nPB in solvent cleaning would not pose measurable risks to the general 
population”.  Therefore, it is puzzling that the City of Philadelphia would propose a ban 
on this chemical, while merely restricting the use of perchloroethylene (PCE) in dry 
cleaning. 

It is apparent that the statement to ban nPB in dry cleaning comes from a single report 
prepared for the Department of Public Health/Air Management Services of the City of 
Philadelphia by Adam Finkel in June of 2010 entitled “Increased Toxicity and 
Carcinogenicity of n-Propyl Bromide (1-Bromopropane) Relative to Perchloroethylene”.  
Reading only the title of this document is clearly misleading, and there are numerous 
factual errors and key omissions in this paper that preclude adequate comparison of the 
toxicity of the two chemicals. 

Rather than being more toxic than PCE, nPB is much more likely to be a safe chemical 
not associated with toxicity at typical workplace exposure levels, assuming both 
chemicals are handled appropriately.  The following text is divided into two subsections 
that focus on (1) factual errors and omissions associated with the above-referenced 
report, and (2) an overview of the broad spectrum of nPB toxicological literature that 
support my conclusion that nPB is less toxic than what is reported by FInkel (2010).   

Based on this information, I urge the City to eliminate the sentence banning the use of 
nPB in dry cleaning from the Proposed Regulation.  At a minimum, passage of the 
regulation should be deferred until adequate review of the toxicity of nPB is conducted 
by the City. 

Factual Errors and Omissions in Finkel (2010) 
 

1. The inhalation LC50 values (concentrations causing death in 50 percent of 
exposed organisms) reported on page 6 could not be confirmed through review 
of available literature.  Rather than the LC50 for nPB being lower than that for 
PCE, the following information is factual: 

a. LC50 for nPB: 50,600 parts per million (ppm) (Elf Atochem, 1997). 
b. LC50 for PCE: 1,750 to 5,200 ppm across four studies (ATSDR, 1997). 
c. Using the same argument presented by Finkel (2010), the acute toxicity 

of PCE is approximately tenfold greater than nPB.  This is opposite to the 
conclusion reached by Finkel (2010). 

d. This argument assumes that both PCE and nPB have identical dose-
response relationships, which is also incorrect (see item 6 below). 
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2. The summary of Ichihara et al. (2004a) on page 6 is incomplete and misleading.   
a. There is no such thing as an “nPB production factory”.  According to 

industry information, the subject facility is a chemical factory that makes 
brominated compounds, only one of which was nPB.  Prior to 1996, this 
facility used 2-bromopropane and some of the same employees were 
historically exposed to that solvent as well.  The most common symptom 
reported by the workers was sore throat (i.e., irritation of mucus 
membranes), which was common to exposures to both solvents.  
Symptoms and results cannot be directly ascribed to nPB since workers 
were exposed to a variety of brominated compounds during their tenure. 

b. This study included only 24 female and 13 male workers.  The worker 
exposure durations ranged from 1 month to ten years, their ages at the 
time of the study ranged between 25 and 60, and time weighted average 
nPB concentrations ranged from 0.6 to 170 ppm.  The four workers with 
the longest exposure durations (six years or more) were estimated to be 
exposed to time weighted average concentrations between 25 and 107 
ppm.   

c. Workers at a beer factory were used as the control population; both the 
sample size and design impedes making causal statements about 
toxicity. 

d. Dizziness, light-headedness, headache, and feeling intoxicated were the 
most common neurological symptoms reported.  As stated by the authors 
in a follow-up article (Ichihara et al, 2004b), “the present neurological or 
mucous-irritating symptoms may not be specific to 1-bromopropane 
exposure but could be also caused by 2-bromopropane.  This argument is 
based on the fact that the frequencies of almost all symptoms did not 
differ from those of the 1996 investigation, when 2-bromopropane was the 
main product, although the frequency of headache rather decreased 
significantly.”   

e. The authors conclude by saying “there were no severe chronic symptoms 
suggestive of neurological damage in workers exposed to less than 170 
ppm.”   This is far different than the inflammatory statement in Finkel 
(2010) that 1.1 ppm exposure to nPB resulted in complete loss of 
sensitivity in fingers and toes. 

3. The summary of the Majersik et al. (2007) case study on page 6 is somewhat 
inaccurate. 

a. Neurological symptoms were reported following at least 3 months of 
exposure, but air concentrations during exposure were not measured, 
making interpretations of causality difficult.   

b. After three affected workers presented to the doctors, air concentrations 
were estimated using personal monitors, which do not afford much 
precision.   
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c. Finkel (2010) states that these workers used nPB to glue together foam 
pieces, but it was left unsaid that all of these workers were using nPB as 
a spray adhesive in unventilated buildings. Therefore the chemical was 
available for exposure in both liquid and vapor form.  Based on 
discussions with Dr. Majersik and evaluation of the workplace video, 
workers did not wear any protective equipment, such as goggles or 
gloves, and often did not even wear shirts, thus violating the company’s 
standard operating procedures.  Therefore, skin exposure was also high 
for these workers.    

d. Concentrations estimated in the Utah study four days later, after air 
exchange was implemented by installing large fans, averaged about 130 
ppm, with some concentrations as high as 176 ppm.  Therefore, it is likely 
that actual exposure concentrations during the time the affected workers 
were engaged in their activities were substantially higher than these 
estimates. 

e. These are unreasonably high concentrations relative to those associated 
with working in either a dry cleaning facility or any other legally operating 
entity.  The false assumption implicit in Finkel (2010) is that the same 
symptoms and toxicity would occur from much lower concentrations. 

4. The summary of the Raymond and Ford (2007) case study is incomplete. 
a. The range of concentrations was 18-254 ppm; it is not known to what 

concentrations those employees with symptoms experienced. 
b. As reported by Raymond and Ford (2007) and NIOSH (2003), high levels 

of urinary arsenic (average of 242 micrograms per liter; ug/L) were 
present in the affected workers in the absence of any known source of 
arsenic.  According to the authors, the drinking water, diet, and soil were 
tested and not shown to contain elevated levels of arsenic, and hobbies 
were similarly ruled out as potential sources.  NIOSH (2003) identifies 
arsenic as a “confounding factor” in the assessment. 

c. This is a key statement because arsenic toxicity can cause some of the 
same symptoms as reported by the workers exposed to nPB.  A typical 
noncancer syndrome associated with arsenic includes neurotoxicity of 
both the peripheral and central nervous systems.  It typically begins with 
sensory changes, numbness, and tenderness followed by muscle 
weakness.  Peripheral neuropathy can progress, leading to demyelination 
and motor dysfunction, which is similar to that seen in the case studies 
discussed during the symposium.   

d. Typical arsenic levels in urine are below 10 ug/L, while levels above 100 
ug/L are referred to as “excessive exposure” in Casarett & Doull’s 
Toxicology (Klaassen,1996).  These elevated urinary arsenic levels were 
measured between two and three weeks after the workers presented with 
their illnesses.  Since the biological half-life of arsenic in the body is about 
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3 days, approximately 6 half-lives elapsed between the time the workers 
stopped working and their urinary arsenic levels were measured.  Since 
urinary levels of arsenic are the best indicator of recent exposure, this 
implies that the urinary levels were much higher while the workers were 
still on the job, and could be completely responsible for the reported 
effects.   

e. NIOSH (2003) concludes, “We did not find evidence that 1-BP exposure 
caused nerve or reproductive problems, or problems with blood counts”. 

5. The summary of the CDC (2008) case study is incomplete and misleading. 
a. The New Jersey case study described on Page 7 is incomplete.  The 

affected person did not follow the distributor’s instructions for modifying 
the machine from PCE to nPB.  This lack of standard of care likely 
resulted in high nPB concentrations relative to those operating the 
machine consistent with instructions. 

b. Additional cases should occur only if operators do not follow 
recommendations for safe operation, which is likely for any chemical 
improperly handled. 

6. The summary discussion on page 7 lacks basic understanding of dose-response 
relationships, which are the underpinning of the entire discipline of toxicology. 

a. Finkel (2010) states “the clear danger of nPB at higher exposures makes 
controlling nPB levels an important addition…”.  The implicit assumption 
behind this statement is that nPB is toxic at all concentrations even those 
typically associated with properly operated workplace settings.  Such a 
statement ignores the dose-response relationship of a chemical.  

b. For a chemical regulated as a carcinogen, such as PCE, there is no safe 
exposure level because exposure to any amount of a carcinogen is 
associated with some level of risk.  This is because the assumed dose-
response relationship is linear down to zero. 

c. For a chemical regulated as a noncarcinogen, such as nPB, all 
concentrations below the threshold for toxic effects are without risk 
because the body can safely handle such concentrations.  For these 
types of chemicals, the dose-response line is not linear down to zero.  
Instead, the response (i.e., toxicity) is zero up until a certain 
concentration, and above that a relationship exists. 

d. Therefore, it is neither appropriate nor accurate to imply that neurological 
problems occurring at very high exposure concentrations (above 100 ppm 
in all of these cases) will occur at typical concentrations in properly 
conducted dry cleaning facilities.  

7. The summary of reproductive toxicity on page 8, including discussion of 2-
bromopropane is outdated and inaccurate. 
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a. While it is correct that nPB is listed by California as a developmental 
toxicant, it is also true (but unstated by Finkel [2010]) that PCE is listed by 
California as a carcinogen. 

b. 2-Bromopropane is no longer present at the levels presented by Finkel 
(2010) in nPB formulations.  It is now near or below detection limits, 
rendering the argument irrelevant. 

c. The “sterility” at the “factory” in Korea ascribed to 2-bromopropane has no 
relationship to the reproductive toxicity of nPB.  Several authors have 
identified that the metabolism, mechanism and site of action of 2-
bromopropane is different than for nPB (Ichihara, , indicating that 
structure-activity relationships are not appropriate for extrapolating the 
toxicity of one to the other. 

i. For example, Ichihara (2000) first implied that the toxic action of 
nPB was inhibition of spermiation, while the toxic action of iPB is 
impairment of spermatogonia.  The authors state “the 
histopathological changes in the testis induced by nPB are much 
different from those by 2-bromopropane…1-bromopropane does 
not have the severe toxicity toward spermatogonia which 2-
bromopropane has.” 

ii. In a more recent study, Yamada et al. (2003) state “1-
bromopropane is less toxic to spermatogonia when compared with 
2-bromopropane…the underlying mechanism of the toxic effects 
of 1-bromopropane on the reproductive system is different from 
those of 2-bromopropane in rats.”  Focusing on female rat 
reproductive toxicity, these authors go on to say “in contrast to 
the…findings on 2-bromopropane, 1-bromopropane seems to 
mainly alter the maturation of follicles and is less toxic to follicles 
at early stages.”  Finally, they provide the following summary: 

i. “The above differences between the toxic effects of 1-
bromopropane and 2-bromopropane on female 
reproductive organs seem to parallel the differences in 
the actions of the two isomers on the male reproductive 
system.  Previous studies showed that long-term 
exposure to 2-bromopropane resulted in reductions in 
the numbers of all types of spermatogenic cells and that 
acute or subacute exposure impaired spermatogenesis, 
followed by apoptosis of spermatocytes.  On the other 
hand, 1-bromopropane had little effect on 
spermatogonia, spermatocytes, and round spermatid, 
and only a mild effect on weight gain of seminal vesicles 
and a failure of spermiation in seminiferous tubules in 
male rats.  Considered together, these results indicate 
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that 1-bromopropane has adverse effects on both male 
and female reproductive organs, although the 
mechanisms of these effects are different from those of 
2-bromopropane.” 

d. It is also correct that the NTP monograph cited by Finkel (2010) 
incorporates exposure concentrations in their conclusion.  Importantly, 
this was not the finding of the expert CERHR panel, which concluded, 
“the Expert Panel expressed serious concern at the upper end of the 
exposure range, as in the example of the poorly controlled spry adhesive 
applications” (CERHR, 2002).  These poorly controlled situations led to 
case studies described above.  A concentration of 18 ppm is not at the 
high end of the occupational exposure range, and none of the studies 
summarized above included symptoms at such concentrations.  The “high 
end” of human occupational exposure, based on the above information, is 
in excess of 100 ppm.  As discussed in point 7 above, impacts at typical 
workplace concentrations (less than 10 ppm based on indoor air 
measurements at active dry cleaners) are well below any level of 
concern. 

8. The summary of the carcinogenic potency of nPB on pages 8-9 is premature and 
speculative, since the authoritative body (USEPA) has not yet completed its 
interpretation of the results. 

a. The NTP internal draft report on the carcinogenesis of nPB (scheduled 
Peer Review Date: November 19, 2009) is currently in internal peer 
review within the regulatory agencies.  As stated on the cover page to the 
report, “It has not been formally disseminated by the NTP. It does not 
represent and should not be construed to represent NTP determination or 
policy.”   

b. This information notwithstanding, four conclusions were provided in the 
report: 

i. In female mice and rats, “clear evidence of carcinogenic activity” 
was found based on tumors of the large intestine. 

ii. In male rats, “some evidence of carcinogenic activity” was found. 
iii. In male mice, there was “no evidence of carcinogenic activity”. 

c. According to the report, “some evidence” of carcinogenic activity is 
demonstrated by studies that are interpreted as showing a chemical-
related increased incidence of neoplasms (malignant, benign, or 
combined) in which the strength of the response is less than that required 
for clear evidence.  

d.  Therefore, clear evidence was found for females, but not for males.  This 
indicates that additional interpretation is necessary before overall 
conclusions about the carcinogenic potential of nPB in humans are 
reached. 
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9. The paragraph above the conclusions on page 11 is inaccurate. 
a. While I agree that dry cleaners deserve the regulatory agency’s best 

current judgment about which substance(s) should not be used as 
substitutes, USEPA’s own ruling (2007) demonstrates that nPB is a safe 
alternative to 1,1,1-TCA in precision cleaning.  Current information 
indicates that nPB would be equally safe in dry cleaning when used 
according to the manufacturer’s directions. 

b. The weight of evidence does not support the conclusion that nPB is more 
toxic than PCE. 

10. The conclusions on page 11 are unsupportable based on the weight of the 
scientific literature on nPB and PCE. 

a. It is incorrect to state that nPB is currently “unregulated”.  As previously 
discussed, after several years of review USEPA determined that no 
regulation was required since the industry was adequately self-regulating 
use and exposures of nPB in precision degreasing, and no reports of 
toxicity have occurred from that use.  There is no reason to anticipate that 
nPB will suddenly become toxic when used at these same concentrations 
by dry cleaners. 

b. One way to evaluate the overall toxicological literature is to compare 
reference concentrations (RfCs) developed by USEPA.  RfCs are 
concentrations to which people can be exposed daily throughout their 
lifetime without adverse effects.  For PCE, the current RfC listed by 
USEPA (2010) is 0.41 ug/m3 (0.0000604 ppm), while the draft RfC for 
nPB is 1 ppm.  This implies that, based on the overall toxicological 
database for these two compounds, PCE is regulated at concentrations 
1,000 times lower than nPB.  This is consistent with the assumption that 
PCE is far more dangerous a chemical to be exposed to than nPB. 

Overview of the Toxicological Database for 1-Bromopropane 
 

nPB has been the subject of over 150 toxicological articles over the past 15 years.  One 
of these has included a two-species disposition study sponsored through the National 
Toxicology Program, which elucidated the metabolic pathways for nPB in rats and mice 
(Garner et al., 2006) and provides demonstrative proof that: 

• The epoxide formation that occurs in 2-bromopropane, PCE, and 
dibromochloropropane does not form in nPB metabolism.  This reduces the 
likelihood that nPB is a direct acting carcinogen. 

• Metabolism is different in rats and mice, similar to that seen for TCE.  Neither 
species appears to form the epoxide intermediate identified above. 

• nPB has a short biological half-life; long-term exposure to elevated levels likely 
leads to elevated bromine in the blood.  This can be addressed medically through 
salt therapy. 

AMR XIV Comment Response Document FINAL (11-17-10) Page 296 of 357



App J - Mark Stelljes - SLR International - 8-20-10Page 8 of 10 SLR International Corp  
August 20, 2010 

Additionally, four independent bodies (other than ACGIH) have developed 
recommended Occupational Exposure Levels  for nPB, none of which were mentioned 
by Finkel (2010).  These documents, along with the recommended OELs, are listed 
below. 

• Rozman and Doull (2002) used human volunteers from the NIOSH case studies 
and identified a range between 60 and 90 ppm that was protective of headache.  
No other symptoms were reported. 

• USEPA (2003) in their proposed regulation recommended an OEL between 18 
and 25 ppm using benchmark dose software and incorporating most of the key 
toxicological studies. 

• Stelljes and Wood (2004), using the same software and studies, developed an 
OEL of 110 to 158 ppm.  The only difference between this range and that 
recommended by USEPA (2003) was in the use of uncertainty factors. 

• TERA (2004) re-evaluated the three studies listed above and identified an OEL of 
20 ppm. 

Given the information provided above and indoor air data from 8-hour workshifts in dry 
cleaning establishments using nPB, exposure concentrations should be below all of 
these concentrations when used in accordance with the manufacturer’s 
recommendations. 

All chemicals are inherently toxic at some concentration, and nPB is a typical solvent in 
that it primarily causes narcotic effects (e.g., sleepiness) at lower concentrations (i.e., 
between 20 and 100 ppm).  At high concentrations (e.g., over 150 ppm), nPB can cause 
neurological impacts.  However, there is no need to ban the use of nPB in dry cleaning 
since this chemical is safe when used as directed, and appears to be safer than PCE 
given the carcinogenicity of the latter chemical. 

If it would assist the City of Philadelphia in making a decision about the use of nPB in dry 
cleaning, I would be available to meet with your staff to further discuss this White Paper 
or any aspect of the toxicology of nPB. 
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Ad Hoc Meeting Minutes 

Thursday, October 7, 2010 
First floor Conference Room 

321 University Avenue 
 

The meeting of the Air Pollution Control Board Ad Hoc Committee and the n-Propyl 
Bromide (nPB) Industry was held Thursday, October 7, 2010, at The Spelman Building, 
321 University Avenue, 1st floor Conference Room   
             

Eddie R. Battle, Chairman, presided 
 
ATTENDING: Eddie Battle, Chair, APCB 
   Tom Edwards, Member, APCB 
   Nan Feyler, Health Commissioner’s Chief of Staff 
     
STAFF:  Thomas Huynh, Director, Air Management Services (AMS) 
   Edward Braun, Program Manager, AMS 
   Henry Kim, Chief, Program Services, AMS 
   Hallie Weiss, Program Services, AMS 
   Edward Wiener, Chief, Source Registration, AMS 
   Patrick O’Neill, Council for the City of Philadelphia 
   Dennis Yuen, Council for the City of Philadelphia 
     
GUESTS:  Scott Mondi, Poly Systems USA 
   Kevin Andrews, Enviro Tech Intl, Inc (ETI) 
   Andrew Zalenski, ETI 
   Dov Shellef, Poly Systems USA 
   Joseph Iannarelli, ETI 
   Ray Roccon, ETI 
   Richard Morford, ETI 
   Mark Stelljes, SLR Intl 
   Chris Creelman, City Council 
 

1. WELCOME   
Eddie Battle welcomed everyone and told everyone that this would be a two 
part meeting 
a. Presentation from Industry   
b. A Closed Session of the Ad Hoc Committee 

Mr. Battle asked all the attendees to introduce themselves 
 

2. DISCUSSION AND/OR QUESTION/ANSWER PERIOD 
Speakers: 

   
 Dr. Mark Stelljes, SLR International Corp 
 Presented - Carcinogenic Potential of 1-Bromopropane (nPB) (see attached) 
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Richard Morford: If operated correctly you will be below the testing levels that 
are required.  

 
Dov Shellef: We have been helping Perc customers to convert machines from 
Perc to nPB but sometimes we have found that the machines are too old or too 
broken to work - cannot control the emission coming out of the machines - in that 
case we tell the people they cannot use nPB in their machines - recently the dry 
cleaning machine makers (most are in Italy) have resisted getting into making 
nPB machines because they can make the more expensive Perc or C02 
machines - they have now started to making nPB machines - the 1st machine 
came into the US about 1 ½ months ago into Indiana and we started running it 
with fabric solvent - one of the first things we found was that the exposure limit of 
the emission - 2/5th of the loading door was 1.3 ppm - this was using badges - 
(Richard Morford stated that their study was done using sinacasters - 
comparable but different) - 10 feet away at the pressing area it was 0.47 ppm - 
this was a brand new machine produced just for use of nPB - we, ourselves  
went there to help tune up this machine check - we made sure everything was 
okay and you could not even smell any solvent. 

 
Some background on nPB - I have worked with bromine for about 35 years - 
there was a problem with iPB - it was the largest manufacturer in Israel (actually 
in the world at that time) - people were using it carelessly - all of a sudden there 
was a problem with infertility - there was a lawsuit and people began to use it in a 
more responsible way - the largest manufacturers are now in China - Dr. Finkel 
sent a report about China and I answered his questions - most of these plants 
are now out of business - the way they run these plants in China very poorly  - 
but to use these correlations in plants here is irresponsible - the body of evidence 
shows that this is a good chemical when used responsibly - from environmental 
and personal point of view these are very useful chemicals. 

 
Eddie Battle - Asked that copies of the reports be given to Tom Huynh - he 
stated that he would like to start the discussion at about 10:45 and so who else 
would like to speak. 

 
Dr. Mark Stelljes: I would like to continue on and kind of summarize - our worse 
case 9 ppm and our best case on a new dedicated machine 1.6 ppm are both as 
safe as they can possibly be  - under the ACGHTLB which is the most 
conservative - if you look at the US EPA under the 2007 SNAP- they are 
concerned with 18 to 30 ppm - we are far below that  by about ½   

 
Pat O’Neill: We should be careful as SNAP is only concerned with ozone and 
depleted chemicals. 

 
Dr. Mark Stelljes: That is incorrect - we have the Federal Register which we can 
give you a copy of - and out of the 37 pages - probably 35 of them are on toxicity 

AMR XIV Comment Response Document FINAL (11-17-10) Page 304 of 357



and work place exposure levels - not on SNAP - the 13 years that it took to get 
SNAP was because of toxicity testing which they asked the Industry to do and 
the Industry did - SNAP does have to do with Ozone depletion. 

 
 Tom Huynh: Soes PERC also have monitoring on SNAP as well? 
 
  Dr. Mark Stelljes: Yes PERC was approved in about 15 words.  
 
 Tom Huynh: In the SNAP are PERC and NPB treated the same? 
 

Dr. Mark Stelljes: Well they weren’t treated the same - but they both have SNAP 
approval - but since the EPA did such an extensive look at the toxicity under the 
SNAP program they came out 18 to 30 ppm - we are far, far less than that. 

 
Dennis Yuen: It was irrelevant to the actual use of the n-Propyl bromide - if you 
look at the register they are looking at the exposure of the chemical not at the 
use of the chemical.  

 
  Dr. Mark Stelljes: And the EPA under the SNAP program has developed 
 acceptable exposures for the work place for most the chemicals it looked at 
 that did not have OSHA PEL’s.  
 

Tom Huynh: That is true but it was done at an industrial Facility not at a co-
located dry cleaner. 

 
Dr. Mark Stelljes: They came up with an acceptable exposure level and then 
compared their findings to the exposure levels in the precision cleaning sector 
which includes the vapor degreasers - and they saw that maybe 81% of vapor 
degreasing machines were well under 10 parts per million - this is one of the 
reasons they approved it in precision cleaning - the AEL which the EPA came up 
with in those 37 pages is for chemical itself regardless of its use - the EPA at the 
same point has proposed that nPB be disapproved, basically banned in the 
adhesive coating and ink sector - that sector is where you find all - 100% - of the 
literature where there has been effects on humans - if you read thru the NIOSH 
HEADING - you will find out that nPB which was used to solidify  glue which was 
then sprayed on foam cushions to make airline  seats in factories with no 
ventilation - exposures were up to 398 ppm - and there was also a detrimental  
component because these people in NC were not wearing shirts, just shorts and 
getting it all over them - every one of the reported case was in this adhesives and 
coating and ink where you’re getting exposures well over 200 - 400 ppm and 
NIOSH has come out with that information. 

 
The reason we point to the SNAP approval in precision cleaning is that vapor 
degrease is a vapor control machine the same as a dry cleaning machine. As we 
go through the newer generation of dry cleaning machines there is less and less 
emission of whatever solvent you are using - and the data that Dov has just 
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produced proves that the 6th generation made for nPB have got the exposures 
down to 1.6 ppm - the only way it can be at higher levels is if you just don’t give a 
damn about work practices. 

 
Nan Feyler: Thank you very much - as the Chief of Staff on behalf of the 
Commissioner - I just want to say that our mission is to protect the public health 
so this is really about risk analysis and through a precautionary principal this is 
where we end up - I appreciate your efforts to translate this for us - What I just 
wanted to question is that you both mention the machine - what I don’t 
understand is can a Dry Cleaner that has an older machine for PERC use this 
nPB - is there any kind of concern we should have for exposure - so that we don’t 
want people to use this in older/bad machines 

 
Joseph Iannarelli: I can probably answer that better than anyone - in an older 
machine you do not want to run it unless the machine is completely sealed - 
which is very easy - we will not put it in anything older than a 4th generation 
machine - all it takes is replacing the existing gaskets - Which should be done 
every 4 to 5 years - not matter what they are running - Adjust the temperature 
controls and the computer controls and it will run fine - 4th generation are all 
computer controlled and this limits the exposure.  

 
 Nan Feyler: A lot of the local dry cleaners are interested in learning  and getting 
 guidance around safety issues - they don’t want to do anything to put them at 
 risk. 
 

Joseph Iannarelli: We at Enviro Tech have put through a comprehensive job of  
putting together a stewardship package - to go thru the conversion process and 
evaluation process on machines - we have spent a lot of money going and 
evaluating machines before we convert them - I am on my way to Canada to do 
just that - you will see it on the CDC article where they mention our company -  
the industry tends to please itself in that solvent is very much more expensive 
than PERC - on a dollar to dollar basis - to the point of about 3 to 4 times per 
gallon - so you will go thru it much faster than PERC - so it will not be cost 
effective - There have been alternatives to PERC in the last 30 years but PERC 
is 70% to 80% of the market because it works - nPB is the only cost effective 
alternative. 

 
 Nan Feyler: Are there other manufactures that don’t do that? 
 
 Richard Morford: We are the only manufactures there are - you have the 
 industry right here at this table. 
 

Joseph Iannarelli: We have a least 50% Koreans involved in this industry and 
we are translating our website into Korean for just this reason.  
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 Dov Shellef: If I may permitted to say a few things - before we brought this 
 into the dry cleaning market we actually went out and purchased machines 
 and for two years we monitored and learned how to operate a dry cleaning 
 machine on nPB the right way- and we connected the machine to a computer 
 which monitored every 10th of a second on every place in the machine that 
 might leak - so we learned it for the last 10 years - I actually went to dry 
 cleaner school to learn it - we then made a manual which we gave away to 
 competitors to see exactly how to run a  dry cleaning machine - every dry 
 cleaner must sign that they have read the  manual and understand it - and we 
 go there and we check to see if they understand it - and not only do we have 
 it in English but we have written it in Korean - so we have the tech data sheet/ 
 manual and people who talk with Dry Cleansers.  
  
 Joseph Iannarelli: Our plant ran for 4 years - when we started we converted one 

plant and the workers came and asked us to convert the other plants.  
  
 Eddie Battle: How often did you have to maintain the machines 
 

Ray Roccon: You have to do maintenance just as you have to maintain your car 
or any other machine - there is a list of maintenance on our web site - there is 
daily, weekly, monthly and yearly maintenance that must be done. 

 
 Nan Feyler: Do you have to do more or less than PERC for nPB? 
 

Ray Roccon: Actually less because nPB runs without a filtration system just a 
distillation system so it is simpler. 

 
 Patrick O’Neill: But you did say it shouldn’t be used on anything older than a 4th 

generation machine right? 
 
 Ray Roccon: Yes, that is my belief personally. 
 
 Everyone speaking together 
 
 Nan Feyler: If the dry cleaner does not do the maintenance - is there a 
 greater risk of this kind of solvent being an issue? 
 

Ray Roccon: This kind of a solvent does not  stay there  - these people can tell 
you better than me - as far as this solvent it cuts it in ½ the solvent you are using. 

 
Unknown speaker: I would say absolutely not because there are certain things 
that you must do for the machine to work - if you don’t do them the machine will 
not work - you lower the temperature and put less stress on the machine. 

 
 Unknown Speaker: Using less solvent is costing less - you are reducing 
 machine to its most simple use or form. 
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 Eddie Battle: It is 11:00 and we want to wind down. 
 
 Unknown Speaker:  It is not a good conversion on older machines because  
 its function of internal components and exposure. 
 

Dov Shellef: We have a flag if a person who has one machine that is a 35 to 50 
lb machine and he is using more than 15 gallons a month we call this guy and to 
check what is going on with the machine. 

 
 Patrick O’Neill: Dr. Finkel has determined that nPB is more toxic than PERC - 

do you disagree with that? 
 

Dr. Mark Stelljes: What I can tell you is that below 150 ppm there has been no 
evidence that in humans or animals of any neuro effects - regards of what he has 
written there. 

  
 Patrick O’Neill: Okay there are a couple of reports for Dr Lee and a couple 
 of  other people and there is something from NIOSH that indicate the 
 contrary. 
 
 Dr. Mark Stelljes: There has never been anything published by NIOSH that 
 says there has been anything directly ascribable to nPB toxicity in the plants 
 we have looked about. 
 

Unknown Speaker: Those reports that we indicated were with the glue mixture - 
so we fully expect and in fact request the ban on nPB within the adhesive sector. 

 
Patrick O’Neill: He has a similar conclusion about the carcinogenic effect of 
PERC verses nPB and he thinks that nPB would be more potent than PERC.  

 
Dr. Mark Stelljes: Totally disagree - when you develop a cancer potency from a 
chemical you don’t take the single end point that causes the effect and say that 
we are going to base the regulation on that - typically what is done is you look at 
your weight of evidence and base it on that. 

 
 Patrick O’Neill: Did your evidence did cause cancer in the mice in the 
 reproductive organs? 
 
 Nan Feyler: Yes, if we should revisit the possibilities in the reproductive.   
 
 Dr. Mark Stelljes: There have been no carcinogenetic tumors in the 
 reproductive organs. 
  
 Nan Feyler: I guess in the Female Rats. 
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 Dr. Mark Stelljes: You mean the rats that have the colonic tumors in the large 
 intestines? 
 
 Nan Feyler: What does that say to you? 
 
 Dr. Mark Stelljes: I guess it says it is an unknown ideology. 
 

Patrick O’Neill: I guess we take that precautionary approach in the past that 
were done only on men even if no studies were done on females. 

 
Dr. Mark Stelljes: All studies have had both sexes tested and only females have 
shown any response to the chemical and you are getting different organs. 

 
 Dov Shellef: And they were different organs. 
 
 Nan Feyler: So your conclusion is that it is not something to worry about/ 
 

Dr. Mark Stelljes: The entire weight of evidence is one positive and all the 
others are negative - the assumption that Dr Finkel made is the same at the high 
concentration and the lowest concentration - but this is not correct So the major 
questions are IS THAT ACURATE?  And based on all the studies the question is 
not do we regulate it as a carcinogen but at what level do we regulate it.  

  
 Patrick O’Neill: It looks like all the tests have been financed by the industry. 
 

Richard Morford: This is not true - none of the carcinogenic studies have  been 
paid for by the industry. 

 
 Patrick O’Neill: The Health concerns are the risk here. 
 
 Richard Morford: I don’t believe we are on the EPA cancer risk list. 
 
 Dr. Mark Stelljes: No we are not. 
 
 Richard Morford: But of the 150 tests that were done only two were financed
 by the industry. 
 
 Tom Huynh: Can someone explain to me why the TLB for PERC is 25 when for 

nPB is only 10? 
 

Dr. Mark Stelljes: Because EPA has not looked at it - AICGH has not looked at 
PERC - the PCL for PERC is 100.   

 
 Patrick O’Neill: If we made the nPB regulation the same as the PERC would 

that be reasonable? 
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Richard Morford: Well, others may not be the same as my answer but yes I 
think that would be reasonable. 

 
Kevin Andrews: The worst case scenario is that it will evaporate a short time - 
but not at the rate where it will get anywhere. 

 
 Kevin Andrews: There is more information on our website that may be helpful. 
   
 Eddie Battle: Thank you so much it was very helpful. 
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APPENDIX H –  
AIR POLLUTION CONTROL BOARD AD 
HOC MEETING WITH N-PB INDUSTRY 
SUBMISSIONS 
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C i i P t ti l f 1Carcinogenic Potential of 1‐
Bromopropane (nPB)p p

Presented by Dr. Mark Stelljes, SLR International Corp

P d h D f P bli H l h/AiPresented to the Department of Public Health/Air 
Management Services 
City of PhiladelphiaCity of Philadelphia

October 7, 2010
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Scope of Cancer Studies on nPBScope of Cancer Studies on nPB

• Genotoxicity testsGenotoxicity tests

• Bioassays using in vitro methods

i h l i d• Two‐year inhalation rat and mouse cancer 
study
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Genotoxicity TestsGenotoxicity Tests

• Ames Assay (mutagenicity)Ames Assay (mutagenicity)
– Salmonella: negative

Salmonella (TA 100): negative– Salmonella (TA 100): negative

• Micronucleus test (B6C3F1 mice)
– Chromosomal damage test, bone marrow

– Negative (both male and female tested)

• http://ntp.niehs.nih.gov/go/GT for more 
information
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Bioassays Using in vitroMethodsBioassays Using in vitro Methods

• Human hepatocyte cell linesHuman hepatocyte cell lines

• Four tests conducted on multiple solvents
PB iPB PCE– nPB, iPB, PCE

• DNA breakage (GenoMed I) and DNA repair 
( )(GenoMed II) bioassays relevant to cancer 
potential

• Paper published in Toxicology and Industrial 
Health 2006 (Adeli, Hasspieler, and Stelljes)
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In vitro Bioassays: Results
CytoMed
(cell toxicity)

GenoMed I  
(DNA breakage)

GenoMed II 
(DNA Repair)

PCE Positive (all doses) Positive (all doses) Negative

iPB Positive (at and 
above 150 ppm)

Positive (at and 
above 150 ppm)

Positive (at and 
above 150 ppm)

nPB Positive (500 ppm 
only)

Negative Negative

EnSolv Positive (500 ppm 
only)

Negative Negative
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Two‐Year Cancer StudyTwo Year Cancer Study

• Rats and MiceRats and Mice

• Inhalation Exposure
Wh l b d– Whole‐body exposure

– Fur/Skin exposure likely

• Doses 
– Rats: 0, 125, 250, 500 ppm

– Mice: 0, 62.5, 125, 250 ppm
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Two‐Year Cancer Study: ResultsTwo Year Cancer Study: Results

• Skin tumors in both speciesSkin tumors in both species
– May be due to skin absorption; unlikely linked to 
inhalation exposureinhalation exposure

• Lung/Bronchiolar tumors in female mice 

P ti I l t C ll d i l t• Pancreatic Islet Cell adenomas in male rats 
– Unclear etiology

• Colonic tumors in female rats
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Two‐Year Cancer Study: Relevant 
fNoncancer Information

• Irritant to skin and upper respiratory tractIrritant to skin and upper respiratory tract
• nPB metabolized through MFO in liver and 
conjugation with glutathioneconjugation with glutathione

• No liver tumors reported

• Reproductive toxicity site of action: p y
– Sperm cells (spermiation) and follicle maturation

• Mechanism of action:Mechanism of action: 
– Glutathione depletion  decline in neuroproteins 
(enolase/kinase)  toxicity
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NTP Draft Conclusions from StudyNTP Draft Conclusions from Study

• “No evidence” of carcinogenic potentialNo evidence  of carcinogenic potential
– Male mice

• “Some evidence” of carcinogenic potential• “Some evidence” of carcinogenic potential
– Male rats (skin tumors)

• “Clear evidence” of carcinogenicity
– Female rats (colon tumors)

– Female mice (lung/bronchiole tumors)
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Weight of Evidence SummaryWeight of Evidence Summary

• Negative in genotoxicity testsNegative in genotoxicity tests

• Negative in mutagenicity tests

i i i i bi ( d )• Negative in in vitro bioassays (DNA damage)

• No evidence of tumors associated with sites of 
action of nPB
– No reproducible tumors across sex or species

• Not on any EPA list of potential carcinogens
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ConclusionsConclusions

• No definitive dose‐response relationships toNo definitive dose response relationships to 
quantify carcinogenic potential of nPB

• Regulate and classify nPB as a non carcinogen• Regulate and classify nPB as a non‐carcinogen 
– Noncancer effects discussed in memorandum 
submitted to the Department of Public Health/Airsubmitted to the Department of Public Health/Air 
Management Services 

• nPB is less toxic than PCE based on review of• nPB is less toxic than PCE based on review of 
cancer and noncancer information
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APPENDIX I –  
AIR MANAGEMENT REGULATION XIV – 
CONTROL OF EMISSIONS FROM DRY 
CLEANING FACILITIES  
(AS APPROVED BY THE AIR POLLUTION 
CONTROL BOARD ON 11/17/10) 
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AIR MANAGEMENT REGULATION XIV  
CONTROL OF EMISSIONS FROM DRY CLEANING FACILITIES 

 
 

I. DEFINITIONS 
II. PROHIBITIONS 

III. WORK PRACTICE STANDARDS 
IV. LEAK DETECTION AND REPAIR 
V. MONITORING 

VI. RECORDKEEPING 
VII. REPORTING 

VIII. PROPERTY OWNERS AND OPERATORS RESPONSIBILITIES 
IX. EFFECTIVE DATE 

I. DEFINITIONS:  

(a) For the purpose of this regulation, the definitions of the Philadelphia Air 
Management Code and all regulations promulgated thereunder apply. 

(b) For the purpose of this regulation, the following definitions also apply: 

(1) Alternative Cleaning Technology. A textile cleaning technology which may 
include, but is not limited to: water-based wet cleaning, carbon dioxide (CO2) 
cleaning, decamethylcyclopentasiloxane or volatile methyl siloxane, or 
petroleum hydrocarbon solvents.   

(2) Ancillary Equipment. The equipment used with a dry cleaning machine in a 
dry cleaning system including, but not limited to, emission control devices, pumps, 
filters, muck cookers, stills, solvent tanks, solvent containers, water separators, 
exhaust dampers, diverter valves, interconnecting piping, hoses and ducts. 

(3) Articles. Clothing, garments, textiles, fabrics, leather goods, and other 
items that are dry cleaned. 

(4) Carbon Adsorber. An air cleaning device that consists of an inlet for 
exhaust gases from a dry cleaning machine; activated carbon in the form of a 
fixed bed, cartridge, or canister, as an adsorbent; an outlet for exhaust gases; 
and a system to regenerate or reclaim saturated adsorbent. 

(5) Cartridge Filter. A replaceable cartridge filter that contains one of the 
following as the filter medium: paper, activated carbon, or paper and activated 
carbon. Cartridge filters include, but are not limited to: standard filters, split 
filters, "jumbo" filters, adsorptive filters, and all carbon polishing filters.  
Adsorptive Cartridge Filters contain diatomaceous earth or activated clay. 

(6) Closed-loop Machine. Dry cleaning equipment in which washing, 
extraction, and drying are all performed in the same single unit (also known as 
a dry-to-dry unit) and which recirculates Perc-laden vapor through a primary 
control system (e.g. refrigerated condenser) with no exhaust to the atmosphere 
during the drying cycle. A closed-loop machine may allow for venting to the 
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ambient air through a local exhaust ventilation system, such as a door fan, 
after the drying cycle is complete and only while the machine door is open. 

(7) Co-commercial. A facility sharing a common wall, floor or ceiling with 
another commercial or industrial business/site. 

(8) Co-located. A facility sharing a common wall, floor or ceiling with a 
residence/residential site, sensitive facility, commercial business/site, or 
industrial business/site. 

(9) Co-residential.  A facility sharing a common wall, floor, or ceiling with a resi-
dence/residential site. 

(10) Co-sensitive. A facility sharing a common wall, floor, or ceiling with a sensitive 
facility. 

(11) Colorimetric Detector Tube. A glass tube (sealed prior to use), containing 
material impregnated with a chemical that is sensitive to Perc and is designed 
to measure the concentration of Perc in air. 

(12) Condenser. An air cleaning device that removes condensable vapors by a 
reduction in the temperature of the exhaust gases or, in the case of a surface 
condenser, by contact of the exhaust gases with structures that are cooled by a 
circulating cooling fluid. 

(13) Cool-down. The portion of the drying cycle that begins when the heating 
mechanism deactivates and the refrigerated condenser continues to reduce the 
temperature of the air recirculating through the drum to reduce the concentration of 
Perc in the drum. 

(14) Department. The City of Philadelphia Department of Public Health. 

(15) Desorption. Regeneration or stripping of an activated carbon bed, or any other 
type of vapor adsorber by removal of the adsorbed solvent using hot air, steam, or 
other means. 

(16) Diverter Valve. A flow control device that prevents room air from passing through 
a refrigerated condenser when the door of a dry cleaning machine is open. 

(17) Drum. The rotating cylinder or wheel of the dry cleaning machine that holds the 
articles being cleaned. 

(18) Dry Cleaning Control System. Equipment or device (e.g., Carbon Adsorber, 
Refrigerated Condenser, azeotropic unit) used to reduce the amount of air 
pollutant(s) in an air stream prior to discharge to the atmosphere. 

(19) Dry Cleaning Equipment. Any machine, device, or apparatus used to dry clean 
articles. 

(20) Dry Cleaning Facility.  An establishment with one or more dry cleaning systems.  

(21) Dry Cleaning System. All of the following equipment, devices, and apparatuses 
associated with the Perc dry cleaning operations: dry cleaning equipment; filter or 
purification systems; waste holding, treatment, or disposal systems; Perc supply 
systems; dip tanks; pumps; gaskets; piping, ducting, fittings, valves, or flanges; and 
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dry cleaning control systems. 

(22) Drying Cycle. The operation used to actively remove the Perc remaining in the 
materials after washing and extraction. For closed-loop machines, the heated portion 
of the cycle is followed by cool-down and may be extended beyond cool-down by 
the activation of a control system. The drying cycle begins when heating coils are 
activated and ends when the machine ceases rotation of the drum. 

(23) Drying Sensor. A device that senses when articles being cleaned are relatively dry 
and automatically controls the drying cycle. Drying sensors include but are not 
limited to: infrared analyzers, float switches, and resistance probes. The device 
detects the concentration of synthetic solvents in the drying air or that the liquid 
solvent recovery rate is at a minimal rate. The drying sensor extends the drying 
cycle for a minimum time beyond the activation point to ensure dry articles. 

(24) Dry-to-Dry Machine. A one-machine dry cleaning operation in which drying and 
washing are performed in the same machine. 

(25) Equivalent Closed-loop Vapor Recovery System. A device or combination of 
devices that achieves, in practice, a Perc recovery performance equal to or 
exceeding that of refrigerated condensers. 

(26) Facility. All emission sources located at one or more adjacent or contiguous 
properties under common control, and owned or operated by the same person or 
persons. 

(27) Fifth (5th) Generation Equipment. A dry cleaning machine with all the features of 
Fourth Generation Equipment, plus a monitor inside the machine drum and an 
interlocking system to ensure that the concentration is below approximately 300 
ppm before the loading door can be opened. 

(28) Filter Muck. The residue from a filter using loose diatomaceous earth, which must 
be replaced periodically. 

(29) Fourth (4th) Generation Equipment. A primary closed-loop refrigerated dry 
cleaning machine that has a "secondary control system" (e.g., closed-loop 
refrigerated condenser with a drying sensor and an integral carbon adsorber). 

(30) Fugitive Emissions. Emissions of air contaminants which could not reasonably 
pass through a stack, vent, chimney, or other functionally equivalent opening. 

(31) General Exhaust Ventilation System. A mechanical exhaust ventilation system 
consisting of fresh air makeup inlets and one or more exhaust fans in a Dry Cleaning 
Facility. This type of system would commonly be used to exhaust a dry cleaning 
workroom or a room enclosure. 

(32) Halogenated-hydrocarbon Detector. A portable device capable of detecting and 
reporting vapor concentrations of Perc. 

(33) Hazard. An event which may result in any Perc release, Perc spill, fire or 
explosion.  

(34) Liquid Leak. A Perc emission which is in a liquid state at the point(s) of 
discharge into the atmosphere. 
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(35) Major Source. A Dry Cleaning Facility that emits or has the potential to emit more 
than 9.1 megagrams per year (10 tons per year) of Perc to the atmosphere. In lieu of 
measuring a facility's potential to emit Perc or determining a Facility's potential to 
emit Perc, a Dry Cleaning Facility is a major source if it includes only Dry-to-Dry 
Machine(s) and has a total yearly Perc consumption greater than 8,000 liters (2,100 
gallons). 

(36) Muck Cooker. A device for heating filter muck to drive off Perc vapors for 
reclaiming. 

(37) Openings. Any window, door or air intake point. 

(38) Leak. Any Perc vapor or liquid leaks that are obvious from the odor of Perc, pools 
or droplets of Perc or by passing a finger over the surface of the equipment; or as 
detected by an appropriate portable monitoring instrument. 

(39) Perc. A colorless volatile chlorinated hydrocarbon. Perc is also known as 
perchloroethylene, tetrachloroethylene, tetrachloroethene, and PCE. The chemical 
formula for Perc is Cl2C:CCl2. The CAS registry number for Perc is 00127-18-4. 

(40) ppb. Parts per billion by volume in air or by weight in water. 

(41) ppm. Parts per million by volume in air or by weight in water. 

(42) Portable Gas Analyzer. A portable device capable of detecting Perc vapor 
concentrations of 25 ppm by volume. 

(43) Primary Control System. A Refrigerated Condenser or equivalent closed-loop 
vapor recovery system approved by the Department. 

(44) Process Ventilation Emission. The emission from any dry cleaning machine that 
occurs when the machine door is open. 

(45) n-Propyl Bromide (n-PB), Also called 1-bromopropane, C3H7Br, it is a 
colorless nonflammable organic solvent used for the cleaning of metal 
surfaces, removal of soldering residues from electronic circuit boards, and as 
an adhesive solvent. Its Chemical Abstracts Service Registry Number 
(CASRN) is 106-94-5.  

(46)  Refrigerated Condenser. A closed-loop vapor recovery system into which Perc 
vapors are condensed by cooling below the dew point of the Perc using a 
mechanical refrigerated system. 

(47) Residence. Any dwelling or housing which is occupied or intended to be occupied 
by the same person for a period of 180 days or more. 

(48) Secondary Control System. A device or apparatus that reduces the concentration 
of Perc in the recirculating air at the end of the drying cycle beyond the level 
achievable with a Refrigerated Condenser alone. For example, an integral Carbon 
Adsorber used in fourth generation equipment constitutes a secondary control 
system. An "integral" secondary control system is designed and offered as an 
integral part of a production package with a single make and model of Dry 
Cleaning Machine and Primary Control System. 
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(49) Self-service Dry Cleaning Machine. A Perc dry cleaning machine that is loaded, 
activated, or unloaded by the customer. 

(50) Sensitive Facility. Any educational facility for minors including, but not limited to, 
schools for kindergarten through twelfth (K-12) grade or preschools or other early 
childhood education facilities; and health and community care facilities including, 
but not limited to, hospitals, long-term or child care centers, and family day care 
homes. 

(51) Stand-alone Facility. A facility that is not co-located. 

(52) Still. Distillation equipment used to volatilize and recover Perc from contaminated 
solvent removed from the cleaned articles. 

(53) Trained Operator. A person who can effectively administer the requirements of 
the ‘Work Practice Standards’ and ‘Leak Detection and Repair’ sections of this 
regulation, and is conversant with the applicable devices and methods listed under 
Section IV (a)(1) of this regulation. 

(54) Transfer Machine. Perc Dry Cleaning Equipment in which washing and extraction 
are performed in one unit and drying is performed in a separate unit. (First 
generation equipment) 

(55) Vapor Adsorber. A bed of activated carbon or other adsorbent into which vapors 
are introduced and trapped for subsequent desorption. 

(56) Vapor Barrier. A material surface or coating that is impermeable to Perc. 

(57) Vapor Leak. A fugitive emission of Perc vapor from unintended openings in the 
dry cleaning system. A vapor leak can be indicated by a rapid audible signal or 
visual signal from a halogenated-hydrocarbon detector or other approved 
instrument. 

(58) Water Separator. A vessel that uses gravity to physically separate liquid Perc from 
liquid water. 

II. PROHIBITIONS:  

(a) As of the effective date of this regulation, no person shall: 

(1) Build, erect, install, alter or replace Perc Dry Cleaning Equipment or Perc 
Ancillary Equipment without first obtaining an Air Management permit for 
such installation and construction. 

(2) Operate or use any Perc Dry Cleaning Equipment or Perc Ancillary 
Equipment without a current operating license as specified by the Air 
Management Code and regulations promulgated thereunder. 

(3) Use any Perc Dry Cleaning Equipment as a Transfer Machine. 

(4) Use Perc in any Co-residential or Co-sensitive Facility established, created, 
or constructed after the effective date. 

(5) Use Perc in conjunction with any Dry Cleaning Equipment installed after the 
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effective date at any Co-residential or Co-sensitive Facility. 

(6) Install, use or offer for use any Self-Service Perc Dry Cleaning 
Machine(s). 

(7) Evaporate Perc from the untreated water effluent of solvent water separators 
into the atmosphere without use of air control devices approved by the 
Department. 

(8) Vent Perc emissions from Dry Cleaning Equipment or Dry Cleaning 
Control Systems into the Dry Cleaning Facility, or any Co-residential, Co-
sensitive or Co-commercial site. 

(9) Use n-PB as a dry cleaning solvent in any Co-residential or Co-sensitive 
Facility. Subject to the conditions set forth in Section IX, n-PB may be used at 
Stand-alone or Co-commercial facilities. 

(b) After December 31, 2013: 

(1) No person shall operate, use, or allow the operation or use of, Perc or Perc 
Dry Cleaning Equipment at any Co-located Facility.   

(2) On or before July 1, 2013, Co-commercial Dry Cleaning Facilities may 
petition the Department to continue using Perc beyond the December 31, 
2013 phase out date. Pursuant to Section V (a), the petitioners must 
demonstrate that the airborne concentration of Perc in adjoining commercial 
or industrial sites is at or below 40 ppb. 

(c) Any installation of new, or relocation of used, Perc Dry Cleaning Equipment shall 
comply with the deadlines in 40 CFR 63 Subpart M. 

III. WORK PRACTICE STANDARDS: 

(a) Equipment Standards: 

(1) Stand-alone Perc Facilities. Within two years of the effective date of this 
regulation, all Stand-alone Perc Dry Cleaning Facilities shall use: 

(i) Fourth (4th) Generation Equipment or better if the Perc Dry Cleaning    
Facility is a non-Major Source. 

(ii)  Fifth (5th) Generation Equipment or its equivalent approved by the    
Department if the Perc Dry Cleaning Facility is a Major Source. 

(iii) All such Equipment required by Sections III (a)(1)(i)-(ii) shall be 
installed with, or if already in use shall be upgraded with, the 
following: 

(A)  A spill containment system capable of containing 125 percent 
of the capacity of the largest dry cleaning Perc tank or vessel 
associated with the Dry Cleaning System; and 

(B)  A Drying Sensor.  
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(2)  Co-located Perc Facilities. Within one year of the effective date of this 
regulation, in addition to the equipment listed in Section III (a)(1)(iii) hereof, 
all Co-located Perc Dry Cleaning Facilities shall: 

(i) Modify Process Emissions Ventilation Points or install appropriate 
control devices, as approved by AMS, so that the airborne 
concentration of Perc at any air intake, window, doorway, or similar 
penetration of neighboring residential, commercial, or sensitive 
facilities be less than or equal to 40 ppb. 

(ii) Either (A) seal off the rooms containing Perc Dry Cleaning Equipment 
from the rest of the Facility with Vapor Barriers and installation of a 
separate General Exhaust Ventilation System for these rooms, or (B) 
install a professionally designed exhaust ventilation system that 
produces one air change every five minutes and maintains negative air 
pressure for the entire Facility. 

(3) All Perc Dry Cleaning Facilities. Within 30 days of the effective date of this 
regulation, all Perc Dry Cleaning Facilities  must be equipped with: 

(i) Adequate spill control equipment including sorbent materials, or an 
alternative method for absorbing spills; and 

(ii) Vapor-proof containers for storing spill-contaminated material and 
labeled ‘FOR SPILL CONTAINMENT USE ONLY’. 

(b) Operation and Maintenance Requirements: 

(1)  Each owner or operator of a Perc Dry Cleaning Facility shall comply with 
the following operation and maintenance requirements, as applicable: 

(i) Operate Refrigerated Condensers so as to ensure that exhaust gases 
are recirculated until the air-vapor stream temperature is 45° F or less 
at the outlet. The temperature must be determined at least weekly with 
a thermometer with a temperature range of from 32° F (0° C) to 120° F 
(48.9° C) to an accuracy of 2° F (1.1° C). 

(A) If equipped with pressure gauges, the refrigeration system's 
high and low pressure during the drying phase must be kept 
within the range specified by the manufacturer. Refrigerated 
system pressure readings must be made on a weekly basis. 

(ii) Operate Vapor Adsorbers used with a Primary Control System or 
Secondary Control System so as to ensure that exhaust gases are 
recirculated at the temperature specified for optimum adsorption. 

(iii) Operate Carbon Adsorbers, lint filters, and exhaust fans in accordance 
with manufacturer’s specifications. 

(iv)  Drain Cartridge Filters in the filter housing, before disposal, for no less 
than 24 hours for Cartridge Filters and 48 hours for Adsorptive Cartridge 
Filters. The General Exhaust Ventilation System must be operated 
during this activity. 
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(v)  Keep all steam and condensing coils free of lint and hard lint build-up 
on interior surfaces. 

(vi)  Replace door gaskets in accordance with manufacturer’s specifications. 

(2)   Preparedness and prevention.  

(i) Each owner or operator of a Perc Dry Cleaning Facility must: 

(A)  Maintain aisle space to allow proper inspection of the Dry 
Cleaning Equipment. 

(B)  Keep a reasonable supply of spare parts for repairing Dry 
Cleaning Equipment available at the Dry Cleaning Facility. 

(C)  Keep parts of the Dry Cleaning System including solvent 
containers where Perc may be emitted to the atmosphere closed 
at all times except when access is required for proper operation 
and maintenance.  

(3) Perc-contaminated wastewater discharges.  

(i) Each owner or operator of a Perc Dry Cleaning Facility must 
operate and maintain all Dry Cleaning Systems so as to ensure that 
Perc releases are contained and do not migrate to sewer systems or 
groundwater.  

(ii) Each owner or operator of a Perc Dry Cleaning Facility must treat 
Perc-contaminated wastewater that is discharged to the public sewer 
system by physical separation (Water Separator) and double carbon 
filtration, or by an equivalent control technology which has been 
approved by the Department. Any water discharged to the sewer must 
meet Philadelphia Water Department Regulations. 

(iii)  Except as provided for by Section III (b)(3)(ii), no person may 
discharge into the public sewer system any Perc-contaminated 
wastewater or wastes resulting from Dry Cleaning Systems including, 
but not limited to, Still bottom or sludge residues, dirt, lint, soils, or 
any other deposits or residues extracted as a result of dry cleaning 
processes.  

(iv)  No person shall discharge into the public sewer system filters or 
other filter media used in Dry Cleaning Systems. 

(4)  Perc-contaminated wastes:  

(i) Each owner or operator of a Perc Dry Cleaning Facility must store 
all Perc-contaminated wastes (including spent Cartridge Filters, 
spent carbon, Still bottoms, and lint) in tightly sealed containers, 
which are impermeable to the solvent, so that no Perc is emitted to 
the atmosphere. 

(A) Containers must be appropriately labeled and stored in a 
designated area. 
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(B) Containers must be in good condition and must be kept closed 
except when necessary to add or remove waste. 

IV. LEAK DETECTION AND REPAIR:   

(a) Leak check requirements.  As of the effective date of this regulation, a Trained 
Operator must inspect the Dry Cleaning System weekly for Liquid and Vapor 
Leaks and other Fugitive Emissions. The Trained Operator, or a designee, must record 
the status of each component on a Department-approved inspection checklist as required in 
Section VI (c) of this regulation.  

(1)  Devices and methods permitted. One of the following devices or methods 
must be used for detecting Vapor Leaks: 

(i) a Halogenated-hydrocarbon Detector; 

(ii) a Portable Gas Analyzer; 

                        (iii)   an air sampling pump and Colorimetric Detector Tube; or 

                        (iv)   an alternative method approved by the Department. 

(2)  Weekly inspections. The following components of the Dry Cleaning System must 
be inspected weekly:  

(i) While the Dry Cleaning System is operating, the following 
components shall be inspected for the presence of Liquid and Vapor 
Leaks and for proper operation: 

(A) hose and pipe connections, fittings, couplings and 
valves;  

(B) door gaskets and seatings; 

(C) filter gaskets and seatings; 

(D) pumps; 

(E) solvent (including spent solvent) tanks and 
containers; 

(F) Water Separators; 

(G)  Muck Cookers;  

(H)  Stills; 

(I)    exhaust dampers;  

(J) Diverter Valves; and 

(K) Cartridge Filter housings. 

(ii)    Carbon Adsorber vents (for Vapor Leaks); 

(iii) The temperature of the vapor stream on the outlet side of a 
Refrigerated Condenser; and 
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(A) If equipped with pressure gauges, refrigeration system 
high and low pressure readings; and 

(iv) Preparedness and prevention equipment and conditions, as 
required in Section III (b)(2) of this regulation, to ensure proper 
operation and maintenance.   A notation must be made on the 
checklist at the time of inspection. 

(b) Repair of detected Leaks. Except for loading and unloading of textiles following the 
completion of the Drying Cycle, and any short-term maintenance operations that 
requires opening any part of the Dry Cleaning System for inspection or repair, a 
Fugitive Emission concentration of 25 ppm or more of Perc emanating from any part 
of the Dry Cleaning System is a violation. If a Leak or Hazard is detected, the 
Trained Operator must: 

(1) Note on the checklist, as required in Section VI (c) of this regulation, any Liquid 
Leak, Vapor Leak, or malfunction that has been detected.  

(2) Where a Hazard is imminent or has already occurred, shut down the Dry Cleaning 
System, and take immediate remedial action;  

(3) Report immediately all releases, spills, fires or explosions to the Department and 
appropriate emergency response agencies, as required in Section VII (b) of this 
regulation;  

(4) Repair the Leak within 24 hours unless repair parts are not available at the Perc 
Dry Cleaning Facility;  

(5) Mark or tag any leaking component that cannot be repaired at the time the Leak is 
detected in a manner that is readily observable by an inspector;  

(6) Order all unavailable repair parts within two working days of detecting the Leak 
and install such repair parts within five working days after their receipt; 

(7) Shut down leaking Perc Dry Cleaning Equipment that has not been repaired 15 
working days after the Leak was detected; and 

(8) Record the date the repair was completed on the checklist as required by Section 
VI (c). 

V. MONITORING 

(a) One year after the effective date of the regulation, a Co-commercial Perc Dry 
Cleaning Facility must collect a minimum of one air sample over 24-hours per 
quarter from an adjoining Co-commercial business/site.  The sample must be 
submitted to an independent laboratory for analysis.  The air sample must be taken: 

(1) From and within the adjoining commercial or industrial business/site where the 
airborne concentration of Perc is highest. 

(2) On days the Perc Dry Cleaning Equipment at the Co-commercial Perc Dry 
Cleaning Facility is operated. 
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(b)  The Department may collect ambient air samples at an occupied space Co-
located to a Dry Cleaning Facility and analyze them for Perc. When the 
Department directs, the owner or operator of a Dry Cleaning Facility shall provide 
duplicate normal operating conditions during periods of sampling. 

(c) If the Perc concentration of any collected air sample exceeds 200 ppb, the 
owner or operator of a Co-located Perc Dry Cleaning Facility shall cease all 
Perc operations immediately. Said operations shall remain ceased until the 
owner or operator has taken any and all corrective action to reduce and 
maintain the airborne concentration of Perc in the co-located, occupied space at 40 
ppb or below. 

(d) If the Perc concentration of any collected air sample exceeds 40 ppb but is 
below 200 ppb, the owner or operator of a Co-located Perc Dry Cleaning 
Facility shall immediately take any and all corrective action to reduce and 
maintain the airborne concentration of Perc in the co-located, occupied space at 40 
ppb or below. Said period for corrective action shall not exceed thirty (30) days 
from the date of the exceedance.  In the event that the owner or operator can not 
demonstrate that the airborne concentration of Perc within the occupied space is at 
or below 40 ppb within the thirty (30) days, the owner or operator shall cease all 
Perc operations immediately. Said operations shall remain ceased until 
compliance with the 40 ppb limit can be demonstrated. 

(e) The owner or operator of a Perc Dry Cleaning Facility shall reimburse the 
Department for the cost of collecting and analyzing ambient air samples 
whenever the Perc concentration result exceeds 40 ppb. 

VI.  RECORDKEEPING:  

(a) Owners or Operators of all Perc Dry Cleaning Facilities or their designees 
shall record the following: 

(1) A written description of any emergency response action, including, at a 
minimum: 

(i) The date, duration and nature of any malfunction, spill or incident of 
the Dry Cleaning System; 

(ii) The quantity of any spill; 

(iii) The notification procedures followed; and 

(iv) The corrective actions taken. 

(2) The date of maintenance performed on any air cleaning component or 
exhaust system;  

(3) The date the Carbon Adsorbers, lint filters, and exhaust fans are replaced per 
manufacturer’s specifications; 

(4) The date any maintenance is performed on the Drying Sensors; 

(5) The date and volume of any Perc-contaminated hazardous waste shipments;  
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(6) The date any Perc-contaminated wastewater treatment unit carbon cartridge 
is replaced; and, 

(7) The date the door gaskets are replaced per manufacturer’s specifications. 

(b) Each owner or operator of a Perc Dry Cleaning Facility shall keep receipts of Perc 
purchases, including a log of the following: 

(1) Monthly consumption. On the first day of the month, for the preceding 
month, the volume of Perc purchased that month by the Dry Cleaning 
Facility as recorded from Perc purchases; and 

(2) Yearly consumption. The total sum of the volume of all Perc purchases made 
in each of the previous twelve months, as recorded in the log described above. 

(c) Each owner or operator of a Perc Dry Cleaning Facility shall record the 
following information on a Department-approved inspection checklist:   

(1) The dates when the Dry Cleaning System components are inspected for  
Leaks, as specified under Section IV (a)(2)(i) of this Regulation, and the 
name or location of Dry Cleaning System components where Leaks were 
detected; 

(2) The date, time and monitoring results as specified in Section IV (a)(2) and 
Section V of this Regulation; and 

(3) The dates of repair and records of written or verbal orders for repair parts to 
demonstrate compliance with the requirements in Section IV (b)(4)-(5) and 
Section V of this Regulation. 

(d) Each owner or operator of a Perc Dry Cleaning Facility shall retain, on-site, 
a copy of the design specifications, manufacturer’s specifications, and the 
operating manuals for each Dry Cleaning System and each Dry Cleaning 
Control System located at the Dry Cleaning Facility. 

(e) All records, including air monitoring record and inspection checklist, must be 
maintained on-site for five years, and shall be made available to the Department upon 
request. 

VII. REPORTING 

(a) The owner or operator of a Perc Dry Cleaning Facility shall submit a permit 
application within six months of the effective date of this regulation. The permit 
application shall include all of the following information: 

(1) Facility name, Facility address, owner/operator name, and telephone number; 

(2) The distance from the center of the Facility to the property line of the nearest 
commercial/industrial building, and to the nearest Residence; 

(3) A listing of all Sensitive Facilities located within 100 feet from the center of 
the Perc Dry Cleaning Facility; 
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(4)  Annual operating information for the preceding year, including pounds of 
clothes cleaned, solvent type, gallons of solvent purchased, gallons of solvent 
at the Perc Dry Cleaning Facility at the beginning of the year, gallons of 
solvent remaining at the end of the year, gallons of Still residue waste 
produced, number and type of filter cartridges disposed, and copies of recent 
waste manifests; 

(5) Equipment original date of purchase, or equipment manufacture date and 
equipment generation type; and 

(b) The owner or operator shall report immediately all releases, spills, fires or explosions 
to the Department and appropriate emergency response agencies.  

(c) The owner or operator shall report within three days any monitoring result that 
exceeds 40 ppb per Section V (a). 

VIII. PROPERTY OWNER AND OPERATOR RESPONSIBILTIES 
(a) The owner or operator of a property on which Perc, Perc Dry Cleaning 

 Equipment or a Perc Dry Cleaning Facility is located shall: 

(1)  Ensure the operation and maintenance of said property in accordance with the Air 
Management Code and regulations promulgated thereunder, including but not 
limited to the instant regulation; and 

(2) Where required by the Department, take all necessary action or cause the 
forbearance therefrom to effect compliance with the provisions of the Air 
Management Code and regulations promulgated thereunder, including but not 
limited to the instant regulation. 

(b) The failure of an owner or operator of a property on which Perc, Perc Dry Cleaning 
Equipment, or a Perc Dry Cleaning Facility is located to abide by the terms of this 
Regulation shall subject said owner or operator to any and all actions and remedies 
available under the Air Management Code and regulations promulgated thereunder, 
including but not limited to the assessment of penalties for non-compliance. 

IX. REQUIREMENTS AND SPECIFICATIONS FOR n-PB 
(a) All n-PB Dry Cleaning Facilities must comply with the prohibitions, work practice 

standards, leak detection and repair requirements, monitoring requirements, 
recordkeeping requirements, reporting requirements, and property owner and operator 
responsibilities outlined for Perc Dry Cleaning Facilities in Sections II-VIII, with the 
following modifications:  

(1) Per Section VII (a), Stand-alone and Co-commercial facilities must obtain an Air 
Management permit, prior to any installation or modification of existing Dry 
Cleaning Equipment using n-PB, and an operating license. 

(2) Co-commercial facilities, per Section II (b)(2) and pursuant to Section V (a), must 
demonstrate that the airborne concentration of n-PB in adjoining commercial or 
industrial sites is at or below 40 ppb. Venting of n-PB into adjoining commercial 
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or industrial sites is prohibited. 

(3) Per Section IV (b), a Fugitive Emission concentration of 10 ppm or more of n-PB 
emanating from any part of the Dry Cleaning System is a violation.  

(4) Per Section V (c), the owner or operator of a Co-commercial n-PB Dry Cleaning 
Facility shall cease all n-PB operations immediately if the n-PB concentration of 
any air sample exceeds 225 ppb. 

(5) Per Section V (d), if the n-PB concentration of any collected air sample exceeds 
40 ppb but is below 225 ppb, the owner or operator of a Co-commercial n-PB Dry 
Cleaning Facility shall immediately take any and all corrective action to reduce 
and maintain the airborne concentration of n-PB in the Co-commercial, occupied 
space at 40 ppb or below. Said period for corrective action shall not exceed thirty 
(30) days from the initial date of the exceedance. 

X. EFFECTIVE DATE: 
   This regulation shall be effective on xx.xx.xxxx. 
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