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IN THE SEVENTH JUDICIAL DISTRICT COURT OF THE STATE OF WYOMING, 

IN AND FOR THE COUNTY OF NATRONA 

 

POWDER RIVER BASIN RESOURCE 

COUNCIL, WYOMING OUTDOOR 

COUNCIL, EARTHWORKS, and OMB 

WATCH,  

 

 Petitioners,    

   

v.      

      

WYOMING OIL AND GAS  

CONSERVATION COMMISSION, 

      

 Respondent. 

 

Docket No.  

Judge:  

 

PETITION FOR REVIEW OF 

ADMINISTRATIVE ACTION; 

COMPLAINT FOR 

DECLARATORY RELIEF 

 

  



INTRODUCTION 

1. Powder River Basin Resource Council, Wyoming Outdoor Council, 

Earthworks, and OMB Watch (“Petitioners”) hereby petition the Court, pursuant to 

W.R.A.P. 12, for judicial review of Wyoming Oil and Gas Commission’s (“WOGCC”) 

partial denial of a request made by Petitioners pursuant to the Public Records Act, Wyo. 

Stat. § 16-4-201 et seq., related to documents submitted to WOGCC by manufacturers of 

products and chemicals used in the industrial process of hydraulic fracturing.
1
  WOGCC 

attempted to justify its failure to disclose certain documents and information based on 

unsupported and overly broad claims of trade secret or confidential commercial 

information status for hydraulic fracturing products and chemicals.  Because WOGCC 

was required to produce these documents under the Public Records Act, Wyo. Stat. § 16-

4-203, and WOGCC’s Rules, Wyo. Admin. Code OIL GEN Ch. 3 § 45, its partial denial 

of Petitioners’ request was arbitrary, capricious, an abuse of discretion, and not in 

accordance with the law.  See Wyo. Stat. § 16-3-114(c)(ii)(A). 

JURISDICTION AND VENUE 

2. This Court has jurisdiction to hear Petitioners’ Petition for Review of 

WOGCC’s final administrative action, dated February 24, 2012, pursuant to Wyoming’s 

Administrative Procedure Act, Wyo. Stat. § 16-3-114, and W.R.A.P. 12. 

3. Venue in Natrona County is proper pursuant to the Public Records Act, 

                                                           
1
 Petitioners specifically challenge WOGCC’s denial of access to requested documents 

submitted to WOGCC by Baker Hughes and its predecessor BJ Services Company; CESI 

Chemical; Champion Technologies; Core Laboratories; Halliburton Energy Services, 

Inc.; NALCO Company; SNF, Inc.; and Weatherford International. 
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Wyo. Stat. § 16-4-203(f), because the documents sought are located in Natrona County. 

FACTUAL AND LEGAL BACKGROUND 

4. Wyoming requires an owner or operator of an oil or gas well that will be 

hydraulically fractured to provide to WOGCC “detailed information” about the products 

and chemicals used, including the identities of all chemical additives and compounds.  

Wyo. Admin. Code OIL GEN Ch. 3 § 45. 

5. Under Wyoming‟s Public Records Act, the information supplied to 

WOGCC by oil and gas well operators are public records that must be made available for 

public inspection except in certain narrowly defined circumstances.  Wyo. Stat. § 16-4-

202(a); see Sheridan Newspapers, Inc. v. City of Sheridan, 660 P.2d 785, 794 (Wyo. 

1983) (recognizing liberal construction in favor of disclosure).  One exception from 

disclosure is allowed for trade secrets and confidential commercial information.  Wyo. 

Stat. § 16-4-203(d)(v).  To the extent that it is consistent with this exception, owners and 

operators of oil and gas wells may request that certain hydraulic fracturing product 

information be kept confidential.  Wyo. Admin. Code OIL GEN Ch. 3 § 45(f). 

6. On November 15, 2011, Petitioners submitted a request under the Public 

Records Act to WOGCC seeking access to records regarding the identity of hydraulic 

fracturing chemicals used in Wyoming and the applicability of disclosure exemptions.  

See Exhibit A. 

7. Petitioners sought disclosure of the entire documents or, alternatively, 

disclosure of redacted versions of the documents with the information disclosing trade 

secrets or confidential commercial information redacted.  See Exhibit A. 
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8. On January 10, 2012, WOGCC provided some of the requested documents 

to Petitioners but declined to disclose “those chemical formulations designated „trade 

secrets.‟”  Exhibit B.  WOGCC noted that it approved fifty trade secret or confidential 

commercial information exemptions in 2010 and 2011.  The documents provided by 

WOGCC included original trade secret or confidential commercial information claims 

submitted by hydraulic fracturing product manufacturers.  Many of these claims were 

insufficiently justified and/or sought confidentiality for information that is not within the 

proper scope of Wyoming‟s trade secret or confidential commercial information 

exceptions.  Nonetheless, WOGCC approved nearly all such claims. 

9. WOGCC‟s January 10, 2012, response to Petitioners‟ request also stated 

that “the submitted Chemical Abstract Services (CAS) numbers are not considered 

confidential.”  Exhibit B.  However, some documents disclosed by WOGCC in its 

response to Petitioners‟ request and on its website did not disclose CAS numbers. 

10. Petitioners submitted another request to WOGCC on January 12, 2012, 

seeking disclosure of all CAS numbers associated with WOGCC‟s fifty trade secret or 

confidential commercial information exemption approvals.  See Exhibit C. 

11. On January 20, 2012, WOGCC responded that certain CAS numbers are 

withheld from public disclosure because they constitute trade secrets or confidential 

commercial information, reversing its prior position that CAS numbers are not considered 

confidential.  See Exhibit D. 

12. On February 8, 2012, Petitioners requested a new determination on their 

public records request and provided WOGCC with additional information regarding the 
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proper breadth of trade secret and confidential commercial information exemptions from 

disclosure and the countervailing need for maximum public disclosure.  See Exhibit E. 

13. WOGCC responded on February 24, 2012, by reaffirming its original 

partial denial of Petitioners‟ request.  See Exhibit F.  Petitioners are challenging the 

February 24, 2012, decision on the basis of the record that was before WOGCC. 

LEGAL CLAIMS 

14. WOGCC unlawfully withheld from disclosure as trade secrets or 

confidential commercial information the identities of hydraulic fracturing chemicals and 

products based on applications by Baker Hughes and its predecessor BJ Services 

Company; CESI Chemical; Champion Technologies; Core Laboratories; Halliburton 

Energy Services, Inc.; NALCO Company; SNF, Inc.; and Weatherford International that 

did not provide factual support for the trade secret or confidential commercial 

information status of the chemicals and products.  See Wyo. Stat. §§ 16-3-114(c)(ii)(A), 

16-4-202, 16-4-203(d)(v); Wyo. Admin. Code OIL GEN Ch. 3 § 45. 

15. WOGCC further withheld information about all the components within a 

hydraulic fracturing product instead of withholding from disclosure only the identities or 

descriptions of components that qualify as trade secrets or confidential commercial 

information, thus allowing exemptions from disclosure that are unlawfully broad.  See 

Wyo. Stat. §§ 16-3-114(c)(ii)(A), 16-4-202, 16-4-203(d)(v); Wyo. Admin. Code OIL 

GEN Ch. 3 § 45. 
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Via electronic and first-class mail 

 

November 15, 2011 

 

Tom Doll, Supervisor 

Wyoming Oil and Gas Conservation Commission 

2211 King Blvd. 

Casper, WY 82601 

Fax: 307-234-5306 

Email: tom.doll@wyo.gov 

 

RE: Public Records Act Request 

 

Dear Mr. Doll: 

 

This is a request made under Wyoming’s Public Records Act, Wyo. Stat. § 16-4-202(a),  et seq., 

on behalf of Powder River Basin Resource Council, Wyoming Outdoor Council, and the Oil & 

Gas Accountability Project. We request that the following records be available to our 

organizations for public inspection at the Wyoming Oil and Gas Conservation Commission 

(“WOGCC”) office: 

 

1) All records, including electronic records, WOGCC has in its possession that list or 

identify the type, chemical compound name, and/or Chemical Abstract Services (CAS) 

number of chemicals or other constituents that have been or will be injected through 

hydraulic fracturing or other well stimulation operations in Wyoming since September 

15, 2010, by the following companies and that have not been disclosed on the WOGCC 

website: CHEM EOR; CESI Chemical, Inc.; Nalco Company; CalFrac Well Services; 

Multi-Chem Group; Baker Hughes; Kroff Well Service; Halliburton Energy; BJ Services 

Company; Core Lab Reservoir Optimization; SNF, Inc.; Spectrum Tracer Services; 

Water Mark Technologies; and Weatherford. In responding to this request, please include 

records provided to WOGCC by any subsidiary or agent companies.   

 

2) All records, including correspondence, memoranda, reports, and WOGCC staff notes 

that are not otherwise available on the WOGCC website that discuss WOGCC’s 

determinations regarding the applicability of public disclosure exemptions, including 

trade secret or confidential business information exemptions, for the companies listed 

above. 

 

Any exemptions to public disclosure under the Public Records Act are to be construed narrowly.  

Laramie River Conservation Council v. Dinger, 567 P.2d 731, 733 (Wyo. 1977). The Public 

Records Act provisions receive liberal construction in favor of disclosure and against 

withholding. Sheridan Newspapers v. City of Sheridan, 660 P.2d 785, 794 (Wyo. 1983); see also 

mailto:tom.doll@wyo.gov


Herrick v. Garvey, 298 F.3d 1184, 1189 (10th Cir. 2002) (A reviewing court should “narrowly 

construe” FOIA exemptions in favor of disclosure, and the agency “bears the burden of 

justifying nondisclosure.”); Sublette County Rural Health Care Dist. v. Miley, 942 P.2d 1101, 

1103 (Wyo. 1997) (The Wyoming PRA and the FOIA are read coextensively, and both statutes 

have the objective “that disclosure, not secrecy, should prevail.”). 

 

Because of the presumption in favor of public disclosure, records should be immediately 

available to the public and the WOGCC should presume that records are not exempt. Only if the 

company clearly requests confidentiality based on established statutory exemptions, and 

WOGCC reviews the records and determines that they are in fact exempt, should the records be 

exempt from public disclosure.  

 

If you believe any of the requested records are exempt from disclosure, please provide us with a 

written response detailing the reasons for the exemption and a complete list of records being 

withheld. We understand that these companies have received trade secrets exemptions for 

multiple formulas used in well stimulation activities, as indicated on the WOGCC website. 

However, the Public Records Act requires WOGCC to assess the confidentiality of each part of 

the information and to provide redacted versions of records provided to the agency if parts are 

not found to be confidential. 

 

Moreover, the identities of specific chemicals used in hydraulic fracturing fluids are not trade 

secrets.  See Anderson v. Dep’t of Health & Human Servs., 907 F.2d 936, 943 (10th Cir. 1990) 

(adopting a narrow definition of trade secret in the context of FOIA exemptions, limited to a 

“secret, commercially valuable plan, formula, process, or device”).  Thus, the identities of the 

chemicals used in the hydraulic fracturing fluids, including type, name, and CAS number, may 

only be exempted from disclosure if disclosure is likely to either substantially impair the 

government’s future ability to obtain necessary information or to cause substantial harm to the 

disclosing company’s competitive position.  Sublette County, 942 P.2d at 1103.  The parties 

opposing disclosure must show actual competition and the likelihood of substantial competitive 

injury to justify exemption from disclosure.  See, e.g., Public Citizen Health Research Group v. 

Food & Drug Admin., 704 F.2d 1280, 1291 (D.C. Cir. 1983). 

 

Additionally, even if a record – or a portion of a record – meets the exemption criteria, if it has 

otherwise been disclosed to other parties or the general public, the company may no longer claim 

that the records are “trade secrets” or “confidential.” See, e.g., Ruckelshaus v. Monsanto Co., 467 

U.S. 986, 1002 (1984) (noting that public disclosure of trade secrets extinguishes the owner’s 

property right in the information); In re Iowa Freedom of Info. Council, 724 F.2d 658, 662 (8th 

Cir. 1983) (stating that if trade secrets “are disclosed or revealed, they are destroyed”). 

   

Please let me know when the records will be available for public inspection.  

 

Sincerely, 

 

 

 

Laura Beaton 



 

 

 

 

 

 

Exhibit B 
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Via electronic and first-class mail 

 

January 12, 2012 

 

Tom Doll, Supervisor 

Wyoming Oil and Gas Conservation Commission 

2211 King Blvd. 

Casper, WY 82601 

Fax: 307-234-5306 

Email: tom.doll@wyo.gov 

 

RE: Public Records Act Request  

 

Dear Mr. Doll: 

 

Thank you for responding to our November 15, 2011, Public Records Act request made on 

behalf of the Powder River Basin Resource Council, Wyoming Outdoor Council, and the Oil & 

Gas Accountability Project. In that request, we requested WOGCC records listing or identifying 

chemical compound names and/or Chemical Abstract Services (CAS) numbers of chemicals or 

other constituents that have been or will be injected through hydraulic fracturing or other well 

stimulation operations in Wyoming.  

 

In your response dated January 10, 2012, you explained that certain records are withheld from 

public disclosure because your agency has determined that they constitute trade secrets and are 

thus exempt from disclosure under the Public Records Act. However, your agency did disclose 

portions of the records associated with these trade secret requests and approvals, and in your 

response letter, you stated:  

 

The application for and justification for confidential status/trade secret status, and the 

submitted Chemical Abstract Services (CAS) numbers are not considered confidential. 

The letter requesting trade secret status and justification, and the CAS numbers, are filed 

with other public documents and have been posted on the WOGCC website with other 

well information. 

 

We agree with your determination that the CAS numbers for individual chemical constituents 

should not be withheld from public disclosure. However, after your response, we examined the 

records associated with the trade secrets submittals and approvals on the WOGCC website and 

discovered that only some submittals have disclosed the CAS numbers. Some submittals do not 

disclose any CAS numbers and other submittals contain only a partial list of CAS numbers.  

 

In light of your determination that CAS numbers associated with the trade secrets submittals are 

not confidential, we hereby submit a new Public Records Act request for all of the CAS numbers 
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associated with the fifty (50) submittals listed in Attachment A of your response dated January 

10, 2012. 

   

Please let us know when these records will be available for public inspection.  

 

Sincerely, 

 

 

 

Laura Beaton 

 



 

 

 

 

 

 

Exhibit D 
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Via electronic mail 

 

February 8, 2012 

 

Tom Doll, Supervisor 

Wyoming Oil and Gas Conservation Commission 

2211 King Blvd. 

Casper, WY 82601 

Fax: 307-234-5306 

Email: tom.doll@wyo.gov 

 

RE: Public Records Act Request – Request for Reconsideration 

 

Dear Mr. Doll: 

 

Thank you for responding to our November 15, 2011, and January 12, 2012, Public Records Act 

requests made on behalf of the Powder River Basin Resource Council, Wyoming Outdoor 

Council, and the Oil & Gas Accountability Project.  In those letters, we requested all WOGCC 

records listing or identifying chemical compound names and/or Chemical Abstract Services 

(CAS) numbers of chemicals or other constituents that have been or will be injected through 

hydraulic fracturing or other well stimulation operations in Wyoming.  

 

In your responses, you explained that certain information, including the names and CAS 

numbers of some hydraulic fracturing chemicals, is withheld from public disclosure because 

your agency has determined that information constitutes trade secret or confidential commercial 

information and is thus exempt from disclosure under the Public Records Act.  We have attached 

our two previous requests and your responses to this letter and incorporate them by reference 

into this new request. 

 

We now request that you reconsider your decision to withhold from public disclosure certain 

information as trade secret or confidential commercial information.  As we discussed with Senior 

Assistant Attorney General Eric Easton, this request supersedes our previous Public Records Act 

requests.  We ask that you reconsider your decision in light of documentation we have attached 

to this letter.  These documents provide information regarding the proper breadth of trade secret 

and confidential commercial information claims and the countervailing need for maximum 

public disclosure.  The attached documents include: 

 

 A report from a company that specializes in deformulation, or reverse engineering, of 

products, discussing the information necessary for or useful to deformulating products; 

 A report discussing the unreliability of MSDSs for identifying human health hazards; 

 A notice in the Federal Register from the U.S. Environmental Protection Agency, 

explaining why individual chemical identities should not be held confidential if 



disclosure of the chemical’s identity does not reveal information about the process for 

manufacturing the chemical; and 

 An article discussing the public health concerns related to natural gas operations, 

including hydraulic fracturing, and the limitations on public health research and 

knowledge caused by the dearth of disclosure of products’ component chemicals.  

Specifically, we continue to maintain that the mere identification of names and CAS numbers of 

hydraulic fracturing chemicals is not a trade secret pursuant to Wyoming’s Public Records Act.
1
  

 

If, after reviewing your previous decisions in light of the attached documents, you still believe 

any of the previously withheld information remains exempt from disclosure, please provide us 

with a written response detailing the reasons for the exemption.  If you determine any previously 

withheld information is no longer subject to withholding from disclosure, please identify those 

records that we may now access. 

 

Sincerely, 

 

 

Laura Beaton 

 

 

                                                 
1
 We are not seeking chemical concentration amounts, hydraulic fracturing chemical formulas, or other information 

that might qualify as a trade secret. 
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Via electronic and first-class mail 

 

November 15, 2011 

 

Tom Doll, Supervisor 

Wyoming Oil and Gas Conservation Commission 

2211 King Blvd. 

Casper, WY 82601 

Fax: 307-234-5306 

Email: tom.doll@wyo.gov 

 

RE: Public Records Act Request 

 

Dear Mr. Doll: 

 

This is a request made under Wyoming’s Public Records Act, Wyo. Stat. § 16-4-202(a),  et seq., 

on behalf of Powder River Basin Resource Council, Wyoming Outdoor Council, and the Oil & 

Gas Accountability Project. We request that the following records be available to our 

organizations for public inspection at the Wyoming Oil and Gas Conservation Commission 

(“WOGCC”) office: 

 

1) All records, including electronic records, WOGCC has in its possession that list or 

identify the type, chemical compound name, and/or Chemical Abstract Services (CAS) 

number of chemicals or other constituents that have been or will be injected through 

hydraulic fracturing or other well stimulation operations in Wyoming since September 

15, 2010, by the following companies and that have not been disclosed on the WOGCC 

website: CHEM EOR; CESI Chemical, Inc.; Nalco Company; CalFrac Well Services; 

Multi-Chem Group; Baker Hughes; Kroff Well Service; Halliburton Energy; BJ Services 

Company; Core Lab Reservoir Optimization; SNF, Inc.; Spectrum Tracer Services; 

Water Mark Technologies; and Weatherford. In responding to this request, please include 

records provided to WOGCC by any subsidiary or agent companies.   

 

2) All records, including correspondence, memoranda, reports, and WOGCC staff notes 

that are not otherwise available on the WOGCC website that discuss WOGCC’s 

determinations regarding the applicability of public disclosure exemptions, including 

trade secret or confidential business information exemptions, for the companies listed 

above. 

 

Any exemptions to public disclosure under the Public Records Act are to be construed narrowly.  

Laramie River Conservation Council v. Dinger, 567 P.2d 731, 733 (Wyo. 1977). The Public 

Records Act provisions receive liberal construction in favor of disclosure and against 

withholding. Sheridan Newspapers v. City of Sheridan, 660 P.2d 785, 794 (Wyo. 1983); see also 
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Herrick v. Garvey, 298 F.3d 1184, 1189 (10th Cir. 2002) (A reviewing court should “narrowly 

construe” FOIA exemptions in favor of disclosure, and the agency “bears the burden of 

justifying nondisclosure.”); Sublette County Rural Health Care Dist. v. Miley, 942 P.2d 1101, 

1103 (Wyo. 1997) (The Wyoming PRA and the FOIA are read coextensively, and both statutes 

have the objective “that disclosure, not secrecy, should prevail.”). 

 

Because of the presumption in favor of public disclosure, records should be immediately 

available to the public and the WOGCC should presume that records are not exempt. Only if the 

company clearly requests confidentiality based on established statutory exemptions, and 

WOGCC reviews the records and determines that they are in fact exempt, should the records be 

exempt from public disclosure.  

 

If you believe any of the requested records are exempt from disclosure, please provide us with a 

written response detailing the reasons for the exemption and a complete list of records being 

withheld. We understand that these companies have received trade secrets exemptions for 

multiple formulas used in well stimulation activities, as indicated on the WOGCC website. 

However, the Public Records Act requires WOGCC to assess the confidentiality of each part of 

the information and to provide redacted versions of records provided to the agency if parts are 

not found to be confidential. 

 

Moreover, the identities of specific chemicals used in hydraulic fracturing fluids are not trade 

secrets.  See Anderson v. Dep’t of Health & Human Servs., 907 F.2d 936, 943 (10th Cir. 1990) 

(adopting a narrow definition of trade secret in the context of FOIA exemptions, limited to a 

“secret, commercially valuable plan, formula, process, or device”).  Thus, the identities of the 

chemicals used in the hydraulic fracturing fluids, including type, name, and CAS number, may 

only be exempted from disclosure if disclosure is likely to either substantially impair the 

government’s future ability to obtain necessary information or to cause substantial harm to the 

disclosing company’s competitive position.  Sublette County, 942 P.2d at 1103.  The parties 

opposing disclosure must show actual competition and the likelihood of substantial competitive 

injury to justify exemption from disclosure.  See, e.g., Public Citizen Health Research Group v. 

Food & Drug Admin., 704 F.2d 1280, 1291 (D.C. Cir. 1983). 

 

Additionally, even if a record – or a portion of a record – meets the exemption criteria, if it has 

otherwise been disclosed to other parties or the general public, the company may no longer claim 

that the records are “trade secrets” or “confidential.” See, e.g., Ruckelshaus v. Monsanto Co., 467 

U.S. 986, 1002 (1984) (noting that public disclosure of trade secrets extinguishes the owner’s 

property right in the information); In re Iowa Freedom of Info. Council, 724 F.2d 658, 662 (8th 

Cir. 1983) (stating that if trade secrets “are disclosed or revealed, they are destroyed”). 

   

Please let me know when the records will be available for public inspection.  

 

Sincerely, 

 

 

 

Laura Beaton 



 

 

 

 

 

 

Exhibit 2 
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Via electronic and first-class mail 

 

January 12, 2012 

 

Tom Doll, Supervisor 

Wyoming Oil and Gas Conservation Commission 

2211 King Blvd. 

Casper, WY 82601 

Fax: 307-234-5306 

Email: tom.doll@wyo.gov 

 

RE: Public Records Act Request  

 

Dear Mr. Doll: 

 

Thank you for responding to our November 15, 2011, Public Records Act request made on 

behalf of the Powder River Basin Resource Council, Wyoming Outdoor Council, and the Oil & 

Gas Accountability Project. In that request, we requested WOGCC records listing or identifying 

chemical compound names and/or Chemical Abstract Services (CAS) numbers of chemicals or 

other constituents that have been or will be injected through hydraulic fracturing or other well 

stimulation operations in Wyoming.  

 

In your response dated January 10, 2012, you explained that certain records are withheld from 

public disclosure because your agency has determined that they constitute trade secrets and are 

thus exempt from disclosure under the Public Records Act. However, your agency did disclose 

portions of the records associated with these trade secret requests and approvals, and in your 

response letter, you stated:  

 

The application for and justification for confidential status/trade secret status, and the 

submitted Chemical Abstract Services (CAS) numbers are not considered confidential. 

The letter requesting trade secret status and justification, and the CAS numbers, are filed 

with other public documents and have been posted on the WOGCC website with other 

well information. 

 

We agree with your determination that the CAS numbers for individual chemical constituents 

should not be withheld from public disclosure. However, after your response, we examined the 

records associated with the trade secrets submittals and approvals on the WOGCC website and 

discovered that only some submittals have disclosed the CAS numbers. Some submittals do not 

disclose any CAS numbers and other submittals contain only a partial list of CAS numbers.  

 

In light of your determination that CAS numbers associated with the trade secrets submittals are 

not confidential, we hereby submit a new Public Records Act request for all of the CAS numbers 
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associated with the fifty (50) submittals listed in Attachment A of your response dated January 

10, 2012. 

   

Please let us know when these records will be available for public inspection.  

 

Sincerely, 

 

 

 

Laura Beaton 
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Exhibit 6 

 



The material safety data sheet (MSDS) is an integral part of a
worker’s evaluation for suspected occupational asthma and
dermatitis. However, established US federal guidelines for cre-
ating an MSDS do not require that certain key information
relevant to the diagnosis of these disorders be included. This
rostrum is intended to highlight the limitations of MSDSs as
they pertain to the diagnosis of occupational asthma and occu-
pational dermatitis so that future consideration can be given to
modification of the existing MSDS guidelines. This article sum-
marizes the origins of MSDS documents, provides an overview
of their format, and discusses some of their inherent limita-
tions, which at times impede proper medical evaluation by
physicians and other health care professionals. MSDSs are an
essential part of making the workplace a safer environment.
More complete disclosure about both irritation and sensitiza-
tion risks in these documents would facilitate the evaluation of
workers for OA and OD. Their current ambiguity often delays
the diagnosis of these occupational diseases and places the
worker at further risk for development of occupational-related
long-term disorders. Health care professionals have an obliga-
tion to better educate themselves regarding the interpretation
of MSDSs and to recognize that they sometimes provide
incomplete data. (J Allergy Clin Immunol 2002;110:35-8.)

Occupationally induced lung and skin diseases are of
special interest to allergists, immunologists, and dermatol-
ogists. These entities encompass both irritant and sensiti-
zation effects, which in most cases can be distinguished by
using appropriate diagnostic tests. Under certain condi-
tions, acute exposure to a toxic agent can lead to chronic
dermatitis or a spectrum of pulmonary conditions, includ-
ing reactive airways dysfunction syndrome.1

Contact dermatitis, either irritant or allergic, is the most
common occupationally related disease. Myriads of occu-
pational chemicals have been implicated. These have been
extensively reviewed elsewhere.2 Prospectively per-
formed patch testing with suspected agents is required to
distinguish between irritant and allergic varieties.

Occupational lung disease registries designed to com-
pile more information on work-related respiratory dis-
eases are now available in Europe and North America.3,4

All of these databases indicate that occupational asthma
(OA) is the most widely reported disorder among occu-
pationally induced lung diseases. Although the common
causes of OA differ geographically around the world,
there is a clear consensus that the prevalence of asthma
in the workplace is increasing worldwide.5 An explana-
tion for this rising trend might be due in part to a surge
of sophisticated technology that introduces new chemi-
cals into the workplace each year. In fact, it is now esti-
mated that over 250 chemical agents in the workplace
might induce OA.6 Asthma proven to be exclusively the
result of workplace exposure might be irritant as a result
of volatile organic products (reactive airways dysfunc-
tion syndrome) or IgE mediated. In the latter instance
sensitization to both high- and low-molecular-weight
compounds (eg, polyisocyanates and acid anhydrides)
has been demonstrated.1,7-9 When the appropriate
causative agent has been determined, diagnosis is con-
firmed in some cases by means of specific IgE tests, and
if this is not applicable, confirmation is obtained by
means of workplace or laboratory challenge.9

The material safety data sheet (MSDS) is an essential
part of a worker’s evaluation for possible agents that can
cause OA or occupational dermatitis (OD). However,
established US federal guidelines for preparing an
MSDS do not require inclusion of certain key informa-
tion relevant to the diagnosis of these disorders. This
might include data about materials not considered haz-
ardous by the manufacturer or proprietary information.
This rostrum is intended to highlight the limitations of
MSDSs as they pertain to the diagnosis of OA and OD in
the hope that existing MSDS guidelines can be revised.
Such changes should facilitate the identification of spe-
cific agents known to induce OA and OD.

THE ORIGINS OF MSDSs

Regulations for safeguarding workers from hazardous
materials in the workplace have been in effect only since
1970, when the Occupational Safety and Health Act (29
USC Chapter 15) was passed by Congress.10-13 This leg-
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islative act led to the establishment of the Occupational
Safety and Health Administration (OSHA) as an agency
within the US Department of Labor. By 1986, OSHA
introduced its first major regulatory document, the Haz-
ard Communication Standard (HCS) or 29 CFR (Code of
Federal Regulation) 1910.1200. The HCS (also referred
to as the Worker Right to Know Legislation) was created
to inform employees about dangers of hazardous chemi-
cals in the workplace and what actions should be taken to
protect themselves from harmful exposure. Originally
this law was limited to the manufacturing industry, but
subsequent modifications of the HCS have expanded its
scope to include all sectors of the workforce.10-18

The HCS is divided into 6 categories: (1) chemical
labeling; (2) MSDSs; (3) hazard determination; (4) writ-
ten implementation program; (5) employee training; and
(6) trade secrets. Each category has formal guidelines to
be implemented in the workplace. Failure to comply with
these requirements can lead to a monetary penalty
imposed by OSHA.18

The MSDS was designed to make information about
specific hazardous materials available to the employee. It
is the responsibility of the manufacturer of the agent to
determine all hazards associated with the agent, to pre-
pare the MSDS sheet according to OSHA standards, and
to distribute the MSDS to clients who purchase the agent.
The employer-purchaser is responsible for making the
MSDS accessible to employees and for providing safety
training before working with the agent. Finally, the
employee is expected to read and understand the MSDS
about any chemical agent used in the workplace.12-18

FORMAT OF MSDSs

OSHA has set relatively general guidelines for creat-
ing MSDS documents. Table I is an example of a typical
MSDS format.16,18 The minimal requirements for an
MSDS must include information regarding (1) both
chemical and common (trade) names of all hazardous
ingredients; (2) physical and chemical characteristics of
the agent or agents; (3) physical hazards, such as flam-
mability or explosive reactivity; (4) medical symptoms,
signs, or known diseases that can be caused or aggravat-
ed by exposure; (5) primary route or routes of entry; (6)
legal time-weighted exposure limits and toxicity infor-
mation established by OSHA; (7) carcinogenicity; (8)
precautions for safe handling and use, including appro-
priate hygienic practices, personal protective equipment,
and procedures for clean up of spills and leaks; (9) engi-
neering control requirements; (10) emergency and first-
aid measures; (11) dates of MSDS preparation, edits, and
updates; and (12) manufacturer contact information.16-18

It is noteworthy that Canadian MSDSs also require data
about skin and respiratory tract sensitization.14 Beyond
providing this basic information, OSHA does not require
that MSDSs follow a standardized format. Therefore
MSDSs for a similar chemical prepared by 2 different
manufacturers might be limited by lack of specificity, use
of improper terminology, confusion about dose-response

effects, and failure to list the possibility of a human dis-
ease. These problems were encountered in an independ-
ent survey of toluene diisocyanate MSDSs.19

LIMITATIONS OF MSDSs

There are 4 major limitations of MSDSs. First is omis-
sion of vital information regarding the generic chemical
names and formulas of hazardous agents because OSHA
permits exclusion of information deemed solely by the
manufacturer as not hazardous or protected as a trade
secret. Second is omission of the listing of potential res-
piratory and skin sensitizing agents that are known to
induce reactions through a specific immune response.
This is especially true for many high- and low-molecular-
weight substances because they are not ordinarily classi-
fied as toxic or irritant substances and therefore not con-
sidered hazardous. Third is failure to update current
permissible exposure levels (PELs) for 212 agents that are
higher than the PELs set by OSHA in 1989.10,15 Finally,
failure to require documented clinical information regard-
ing specific occupational lung (ie, OA or hypersensitivity
pneumonitis) or cutaneous diseases associated with a spe-
cific agent is also a major limitation. A survey of MSDSs
for toluene diisocyanate revealed lack of factual informa-
tion that exposure could cause OA.19

SUGGESTIONS TO IMPROVE MSDSs

The current heterogeneity of MSDS formatting is
often the focus of medicolegal controversy. OSHA
should formulate more uniform semantic guidelines for
preparers of MSDSs. There should be no basis for misin-
terpretation of dose-response effects or precise descrip-
tion of diseases caused by particular substances. For
example, in the case of polyisocyanates, a standardized
statement about isocyanate-induced OA should be
required on all MSDSs for this class of chemical com-
pound.20 Determination of nonhazard status for any com-
ponent should not be at the sole discretion of the manu-
facturer. In particular, OSHA should consider alternative
strategies for access to information about proprietary
(trade secret) substances that could possibly have irrita-
tive or sensitization potential. A more consistent
approach to updating time-weighted exposure levels (as
listed by National Institute of Occupational Safety and
Health) should be adopted.

PELs are time-weighted averages that should not be
exceeded during any 8-hour work shift of a 40-hour
workweek. Current PELs enforced by OSHA might not
be adequate for some chemical agents. For example, the
PEL of toluene diisocyanate is set at 0.02 ppm (20 ppb).
However, isocyanates, which are the most common cause
of OA in the United States, have been reported to induce
OA in workers after PELs of less than 5 ppb.21 The reac-
tive nature of these chemical haptens and the frequency
with which they induce OA warrants reconsideration of
the current PELs enforced by OSHA. At a minimum,
some notation that isocyanates can induce OA at levels
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less than PELs should be included on MSDSs for these
agents. Similar scrutiny should be given to other chemi-
cal agents or groups that are known to induce OA
through immunologic mechanisms.

The most relevant concern for allergists-immunolo-
gists and dermatologists is the fact that respiratory tract
and cutaneous sensitization data are not included as
requirements for MSDSs.22,23 Although high- and low-
molecular-weight materials might not constitute toxic
hazards for the majority of exposed workers, they might
be potentially allergenic. It should be emphasized that
any irritant can also be a potential sensitizer or allergen
capable of eliciting a specific immune response.24 For
example, in the platinum-refining industry, chlorine gas,
which is required in the manufacturing process of chloro-
platinate salts, is an irritant that actually confers aller-
genicity to the finished product.25 The term allergic
mediated, although often used synonymously with IgE
mediated, has a broader-based definition because it refers
to any potential specific immune-mediated mechanism,
especially cell-mediated mechanisms responsible for
allergic contact OD. It is often difficult to differentiate
between irritating and sensitizing agents given the limi-
tations of available clinical in vitro and in vivo laborato-
ry diagnostic tests. However, every effort should be made
to differentiate between them because symptoms induced
by irritants are reversible and allow the employee to
return to the workplace provided proper remediation of
the work environment has been achieved. In contrast,
workers sensitized to a specific agent might be at risk for

disease progression, even at low levels of exposure, and
therefore might have to be permanently removed from
the workplace.

SUGGESTED APPROACHES TO EVALUATION

OF CURRENT MSDSs

If an MSDS is not readily available, several major
MSDS Internet sites (eg, the Cornell MSDS Web site)
might provide relevant information. When the constituents
listed on the MSDS total less than 100%, this should alert
the physician that the manufacturer might have omitted
materials they deem nonhazardous or proprietary. This
should trigger a phone call to the manufacturer using the
phone number provided on the MSDS to inquire about
missing information. In an emergency OSHA requires the
release of trade secrets. When health professionals desig-
nate an emergency on the basis of potential risk to health,
the OSHA area director contacts the manufacturer for dis-
closure. If request for disclosure is denied in a nonemer-
gency situation, the OSHA area office should be contact-
ed for enforcement proceedings. Information regarding
time-weighted exposure levels might be found in a Nation-
al Institute of Occupational Safety and Health publica-
tion.11 The sensitization potential of many low- and high-
molecular-weight compounds is discussed at length in
several textbooks.2,7-9,25 Health care providers should be
persistent in obtaining this information because failure to
do so can further delay the diagnosis or exclusion of occu-
pational diseases, such as OA and OD.

Re
vi

ew
s 

an
d

fe
at

ur
e 

ar
tic

le
s

TABLE I. MSDS format

Section 1: Name and product
Manufacturer’s name and address Issue date
Phone no. for more information Emergency phone no.
Product name
Formula Chemical family

Section 2: Hazardous ingredients % Content OSHA PEL ACGIH TLV Other levels
(NB: Does not include all products;
only lists those considered hazardous)

Section 3: Physical data
Boiling points, vapor pressures, etc.

Section 4: Fire and explosion data
Section 5: Health hazard data

Route(s) of entry: inhalation/skin/ingestion
Carcinogenicity
Health hazards: acute and chronic
Signs and symptoms of overexposure
Medical conditions aggravated by overexposure

Section 6: First-aid procedures
Section 7: Reactivity data
Section 8: Spill and leak procedures
Section 9: Special protection
Section 10: Special precautions or other comments

Transportation information

OSHA, Occupational Safety and Health Administration; PEL, permissible exposure limit; ACGIH, American Conference of Governmental Industrial Hygien-
ists; TLV, threshold limit value.
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THE ROLE OF ORGANIZED MEDICINE

VIS-A-VIS MSDSs

As advocates of public and patient health, major med-
ical societies are obliged to refocus attention by regula-
tory agencies on how to improve the potential utility of
MSDSs. To this end, societies such as the American
Academy of Dermatology, the Society for Occupational
and Environmental Health, the Society of Toxicology,
and the American Academy of Allergy, Asthma and
Immunology could cosponsor a symposium with OSHA,
the National Institute of Occupational Safety and Health,
the National Institute of Allergy and Infectious Diseases,
and the National Institute Environmental Health Sciences
for the purpose of establishing state-of-the-art principles
for revisions of MSDSs.

CONCLUSIONS

The reliability of information in MSDSs is intended to
be a cornerstone of workplace safety. Current guidelines
of preparing these documents give employers the right to
exclude key information about nonhazardous compo-
nents, proprietary contents, sensitization potential, and
the specific disease consequences that are known to
occur. Such omissions are often critical for the evaluation
of workers presenting with occupationally related lung
and skin diseases. Moreover, delays in obtaining such
information often place the worker at further risk for
development of more serious long-term sequelae associ-
ated with these occupational disorders. Health care pro-
fessionals should better educate themselves regarding the
interpretation of MSDSs. They should be aware that
MSDSs often provide incomplete data and that it is fre-
quently necessary to contact the manufacturer or, at
times, OSHA directly for a complete listing of ingredi-
ents and other relevant information.

Members of the AAAAI Occupational Lung Disease Working
Committee were as follows: David I. Bernstein, MD; I. Leonard
Bernstein, MD; Andre Cartier, MD; John R. Cohn, MD; Timothy
Craig, DO; Mark Dykewicz, MD; A. Jordon Fink, MD; Lawrence
Mihalas, MD; Harold Novey, MD; Susan Tarlo, MD; and Chester R.
Zeiss, MD.
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appropriate means, such as on the 
related collection instrument or form, if 
applicable. The display of OMB control 
numbers in certain EPA regulations is 
consolidated in 40 CFR part 9. 

Abstract: The New Source 
Performance Standards (NSPS) for the 
Graphic Arts Industry (40 CFR part 60, 
subpart QQ) were proposed on October 
28, 1980, and promulgated on 
November 8, 1982. The affected entities 
are subject to the General Provisions of 
the NSPS at 40 CFR part 60, subpart A 
and any changes, or additions to the 
Provisions specified at 40 CFR part 60, 
subpart QQ. 

Owners or operators of the affected 
facilities must make an initial 
notification, performance tests, periodic 
reports, and maintain records of the 
occurrence and duration of any startup, 
shutdown, or malfunction in the 
operation of an affected facility, or any 
period during which the monitoring 
system is inoperative. Reports, at a 
minimum, are required semiannually. 

Burden Statement: The annual public 
reporting and recordkeeping burden for 
this collection of information is 
estimated to average 37 hours per 
response. 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 which have subsequently 
changed; 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. 

Respondents/Affected Entities: 
Graphic arts facilities. 

Estimated Number of Respondents: 
19. 

Frequency of Response: Initially, 
occasionally, and semiannually. 

Estimated Total Annual Hour Burden: 
1,718. 

Estimated Total Annual Cost: 
$163,005, which includes $163,005 in 
labor costs exclusively. There are no 
annualized capital/startup costs or O&M 
costs associated with this ICR. 

Changes in the Estimates: There is no 
change in the number of hours in the 
total estimated burden currently 
identified in the OMB Inventory of 
Approved ICR Burdens. 

Dated: May 21, 2010. 
John Moses, 
Director, Collection Strategies Division. 
[FR Doc. 2010–12769 Filed 5–26–10; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OPPT–2010–0446; FRL–8827–3] 

Claims of Confidentiality of Certain 
Chemical Identities Contained in 
Health and Safety Studies and Data 
from Health and Safety Studies 
Submitted Under the Toxic Substances 
Control Act 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: EPA will begin a general 
practice of reviewing confidentiality 
claims for chemical identities in health 
and safety studies, and in data from 
health and safety studies, submitted 
under the Toxic Substances Control Act 
(TSCA) in accordance with Agency 
regulations at 40 CFR part 2, subpart B. 
Section 14(b) of TSCA does not extend 
confidential treatment to health and 
safety studies, or data from health and 
safety studies, which, if made public, 
would not disclose processes used in 
the manufacturing or processing of a 
chemical substance or mixture or, in the 
case of a mixture, the release of data 
disclosing the portion of the mixture 
comprised by any of the chemical 
substances in the mixture. Where a 
chemical identity does not explicitly 
contain process information or reveal 
portions of a mixture, EPA expects to 
find that the information would clearly 
not be entitled to confidential treatment. 
This builds on similar efforts regarding 
confidentiality of chemical identities 
listed on the public version of the TSCA 
Chemical Substances Inventory (TSCA 
Inventory) and submitted in 
notifications pursuant to TSCA section 
8(e), discussed in the Federal Register 
of January 21, 2010. 
DATES: EPA expects to begin reviews of 
confidentiality claims — both newly 
submitted and existing claims — in 
accordance with this guidance on 
August 25, 2010. Though EPA is not 
required to solicit comment for this 
action, comments received before this 
date will inform these reviews. 
ADDRESSES: Submit your comments, 
identified by docket identification (ID) 
number EPA–HQ–OPPT–2010–0446, by 
one of the following methods: 

• Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the on-line 
instructions for submitting comments. 

• Mail: Document Control Office 
(7407M), Office of Pollution Prevention 
and Toxics (OPPT), Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460– 
0001. 

• Hand Delivery: OPPT Document 
Control Office (DCO), EPA East Bldg., 
Rm. 6428, 1201 Constitution Ave., NW., 
Washington, DC. Attention: Docket ID 
Number EPA–HQ–OPPT–2010–0446. 
The DCO is open from 8 a.m. to 4 p.m., 
Monday through Friday, excluding legal 
holidays. The telephone number for the 
DCO is (202) 564–8930. Such deliveries 
are only accepted during the DCO’s 
normal hours of operation, and special 
arrangements should be made for 
deliveries of boxed information. 

Instructions: Direct your comments to 
docket ID number EPA–HQ–OPPT– 
2010–0446. EPA’s policy is that all 
comments received will be included in 
the docket without change and may be 
made available on-line at http:// 
www.regulations.gov, including any 
personal information provided, unless 
the comment includes information 
claimed to be Confidential Business 
Information (CBI) or other information 
whose disclosure is restricted by statute. 
Do not submit information that you 
consider to be CBI or otherwise 
protected through regulations.gov or e- 
mail. The regulations.gov website is an 
‘‘anonymous access’’ system, which 
means EPA will not know your identity 
or contact information unless you 
provide it in the body of your comment. 
If you send an e-mail comment directly 
to EPA without going through 
regulations.gov, your e-mail address 
will be automatically captured and 
included as part of the comment that is 
placed in the docket and made available 
on the Internet. If you submit an 
electronic comment, EPA recommends 
that you include your name and other 
contact information in the body of your 
comment and with any disk or CD-ROM 
you submit. If EPA cannot read your 
comment due to technical difficulties 
and cannot contact you for clarification, 
EPA may not be able to consider your 
comment. Electronic files should avoid 
the use of special characters, any form 
of encryption, and be free of any defects 
or viruses. 

Docket: All documents in the docket 
are listed in the docket index available 
at http://www.regulations.gov. Although 
listed in the index, some information is 
not publicly available, e.g., CBI or other 
information whose disclosure is 
restricted by statute. Certain other 
material, such as copyrighted material, 
will be publicly available only in hard 
copy. Publicly available docket 
materials are available electronically at 
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http://www.regulations.gov, or, if only 
available in hard copy, at the OPPT 
Docket. The OPPT Docket is located in 
the EPA Docket Center (EPA/DC) at Rm. 
3334, EPA West Bldg., 1301 
Constitution Ave., NW., Washington, 
DC. The EPA/DC Public Reading Room 
hours of operation are 8:30 a.m. to 4:30 
p.m., Monday through Friday, excluding 
legal holidays. The telephone number of 
the EPA/DC Public Reading Room is 
(202) 566–1744, and the telephone 
number for the OPPT Docket is (202) 
566–0280. Docket visitors are required 
to show photographic identification, 
pass through a metal detector, and sign 
the EPA visitor log. All visitor bags are 
processed through an X-ray machine 
and subject to search. Visitors will be 
provided an EPA/DC badge that must be 
visible at all times in the building and 
returned upon departure. 

FOR FURTHER INFORMATION CONTACT: For 
technical information contact: Scott M. 
Sherlock, Environmental Assistance 
Division, Office of Pollution Prevention 
and Toxics, Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460–0001; telephone 
number: (202) 564–8257; e-mail address: 
sherlock.scott@epa.gov. 

For general information contact: The 
TSCA-Hotline, ABVI-Goodwill, 422 
South Clinton Ave., Rochester, NY 
14620; telephone number: (202) 554– 
1404; e-mail address: TSCA- 
Hotline@epa.gov. 

SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this Action Apply to Me? 

This document is directed to the 
public in general, though it does not 
directly impose any binding 
requirements on parties outside the 
Agency. It may, however, be of 
particular interest to you if you 
manufacture (defined by statute to 
include import) and/or process 
chemical substances and mixtures 
subject to TSCA (15 U.S.C. 2601 et seq.). 
You may be identified by the North 
American Industrial Classification 
System (NAICS) codes 325 and 32411. 
Because this document is directed to the 
general public and other entities may 
also be interested, the Agency has not 
attempted to describe all the specific 
entities that may be interested in this 
action. If you have any questions 
regarding the applicability of this action 
to a particular entity, consult the 
technical person listed under FOR 
FURTHER INFORMATION CONTACT. 

B. What Should I Consider as I Prepare 
My Comments for EPA? 

1. Submitting CBI. Do not submit this 
information to EPA through 
regulations.gov or e-mail. Clearly mark 
the part or all of the information that 
you claim to be CBI. For CBI 
information in a disk or CD-ROM that 
you mail to EPA, mark the outside of the 
disk or CD-ROM that you mail to EPA, 
mark the outside of the disk or CD-ROM 
as CBI and then identify electronically 
within the disk or CD-ROM the specific 
information that is claimed as CBI. In 
addition to one complete version of the 
comment that includes information 
claimed as CBI, a copy of the comment 
that does not contain the information 
claimed as CBI must be submitted for 
inclusion in the public docket. 
Information so marked will not be 
disclosed except in accordance with 
procedures set forth in 40 CFR part 2. 

2. Tips for preparing your comments. 
When submitting comments, remember 
to: 

i. Identify the document by docket ID 
number and other identifying 
information (subject heading, Federal 
Register date and page number). 

ii. Follow directions. The Agency may 
ask you to respond to specific questions 
or organize comments by referencing a 
Code of Federal Regulations (CFR) part 
or section number. 

iii. Explain why you agree or disagree; 
suggest alternatives and substitute 
language for your requested changes. 

iv. Describe any assumptions and 
provide any technical information and/ 
or data that you used. 

v. If you estimate potential costs or 
burdens, explain how you arrived at 
your estimate in sufficient detail to 
allow for it to be reproduced. 

vi. Provide specific examples to 
illustrate your concerns and suggest 
alternatives. 

vii. Explain your views as clearly as 
possible, avoiding the use of profanity 
or personal threats. 

viii. Make sure to submit your 
comments by the comment period 
deadline identified. 

II. What Action is the Agency Taking? 

The Agency expects to respond to 
certain confidentiality claims regarding 
chemical identities in health and safety 
studies and in data from health and 
safety studies with a determination 
letter under 40 CFR 2.306(d), 40 CFR 
2.204(d)(2), and 40 CFR 2.205(f) that 
such information is clearly not entitled 
to confidential treatment. This Federal 
Register document only serves to 
announce an impending general Agency 
practice, and this document does not 

constitute a final Agency action; rather, 
any determination letter issued by EPA 
will constitute the Agency’s final 
determination that the chemical identity 
at issue is not entitled to confidential 
treatment under TSCA section 14 (15 
U.S.C. 2613), and the recipient of such 
a determination letter may seek judicial 
review under 5 U.S.C. 701 et seq. 

At this time, EPA expects to issue 
these determination letters when the 
chemical identity claimed as 
confidential: 

1. Was submitted as part of a health 
and safety study, or of data from a 
health and safety study, submitted 
under TSCA that is subject to TSCA 
section 14(b)(1). 

2. Does not explicitly contain process 
information. 

3. Does not reveal data disclosing the 
portion of the mixture comprised by any 
of the chemical substances in the 
mixture. 

Each determination letter will provide 
a contact person within the Agency 
whom the recipient of the letter can 
contact with any questions or concerns 
about the determination related to the 
submission. 

The TSCA Inventory is a list of 
chemical substances subject to TSCA 
that are in commerce in the United 
States, and the fact that a chemical 
substance is on the TSCA Inventory may 
be claimed as confidential. Release of a 
chemical identity under TSCA section 
14(b) may correspondingly affect the 
validity of a confidentiality claim for 
presence on the TSCA Inventory. EPA 
expects to examine TSCA Inventory 
confidentiality claims for chemical 
identity at the time it makes 
determinations under TSCA section 
14(b). EPA will issue determinations on 
confidential inventory status when 
appropriate. 

This action is part of a broader effort 
to increase transparency and provide 
more valuable information to the public 
by identifying data collections where 
information may have been claimed and 
treated as confidential in the past but is 
not in fact entitled to confidentiality 
under TSCA. For such information, EPA 
is considering what actions might be 
appropriate in accordance with its 
confidentiality regulations at 40 CFR 
part 2, subpart B. EPA believes these 
actions will make more health and 
safety information available to the 
public and support an important 
mission of the Agency to promote 
public understanding of the potential 
risks posed by chemical substances in 
commerce. 
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III. What is the Agency’s Authority for 
Taking this Action? 
Under TSCA section 3(6) (15 U.S.C. 
2602(6)): 

The term ‘‘health and safety study’’ means 
any study of any effect of a chemical 
substance or mixture on health or the 
environment or on both, including 
underlying data and epidemiological studies, 
studies of occupational exposure to a 
chemical substance or mixture, toxicological, 
clinical, and ecological studies of a chemical 
substance or mixture, and any test performed 
pursuant to this chapter. 

Health and safety studies may be 
submitted under various sections of 
TSCA, such as TSCA section 8(d) rules 
explicitly requiring submission of 
health and safety studies, notices of 
substantial risk under TSCA section 
8(e), and TSCA section 4 rules requiring 
persons to perform testing. (15 U.S.C. 
2603, 2607(d), and 2607(e)) 
Premanufacture notices submitted 
under TSCA section 5 must include test 
data in the possession or control of the 
person submitting the notice. (15 U.S.C. 
2605(d)(1)(B)) Chemical identity is part 
of a health and safety study. See, e.g., 
40 CFR 716.3 and 40 CFR 720.3(k). 

Section 14(b)(1) of TSCA provides 
that health and safety studies and data 
from health and safety studies are not 
entitled to confidential treatment unless 
such information, if made public, would 
disclose processes used in the 
manufacturing or processing of a 
chemical substance or mixture or in the 
case of a mixture, the portion of the 
mixture comprised by any of the 
chemical substances in the mixture. (15 
U.S.C. 2613(b)(1)) This document 
discusses the disclosure of process 
information element only, and does not 
deal with the portion of a mixture 
information element, which pertains to 
the concentrations of the components of 
a mixture. 

Section 14(b)(1) of TSCA is limited to 
health and safety studies and data 
submitted with respect to chemical 
substances or mixtures that have been 
offered for commercial distribution and 
those for which testing is required 
under TSCA section 4 or for which 
notification is required under TSCA 
section 5. 

Until recently, EPA has not 
announced the Agency’s views 
regarding when disclosure of chemical 
identities may in turn disclose process 
information. In the Federal Register 
issue of January 21, 2010 (75 FR 3462) 
(FRL–8807–9), EPA announced that 
‘‘[w]here a health and safety study 
submitted under section 8(e) of TSCA 
involves a chemical identity that is 
already listed on the public portion of 
the TSCA Chemical Substances 

Inventory, EPA expects to find that the 
chemical identity clearly is not entitled 
to confidential treatment.’’ 

In that January 21, 2010 Federal 
Register document the Agency stated 
that: 
‘‘Where the identity of a chemical substance 
is already contained on the public portion of 
the TSCA Chemical Substances Inventory, 
which is publicly available from the National 
Technical Information Service and other 
sources, EPA believes that the identity itself, 
even assuming it might otherwise be CBI, as 
well as any information that might be derived 
from it about processes or portions, has 
already been disclosed.’’ 
Id. 

The January 21, 2010 Federal Register 
document did not, however, address 
chemical substances not on the public 
TSCA Inventory. With respect to such 
chemical substances, EPA is aware that 
some companies believe their 
competitors are sufficiently 
knowledgeable that if EPA were to 
disclose the chemical identity, the 
competitors would be capable of 
ascertaining on their own how the 
chemical substance might be 
manufactured or processed, and 
therefore this would in effect disclose 
process information. 

EPA, however, questions the assertion 
that when disclosing a chemical identity 
of a chemical substance inspires a 
competitor to ascertain a process for 
manufacturing the chemical substance, 
such disclosure is equivalent to 
disclosing the process itself. Disclosing 
the end product of a process (i.e., a 
chemical identity) is not the same thing 
as disclosing the process to make that 
end product. The process information 
would come from the competitor’s 
expertise, research, or publicly available 
sources, not from EPA. Although some 
companies might find such use of a 
chemical identity undesirable, EPA does 
not believe that TSCA section 14(b) was 
intended to limit the uses of information 
from a health and safety study. 

Interpreting TSCA section 14(b)(1) 
otherwise might for all intents and 
purposes exclude chemical identities in 
health and safety studies from the 
disclosure provisions of TSCA section 
14(b). Carried to its logical conclusion, 
the argument that the manufacturing 
process for chemical substances can be 
figured out by someone knowledgeable 
in the area and for that reason 
disclosure of chemical identities is 
considered equivalent to disclosing 
process information, would yield the 
perverse result that chemical identities 
would rarely, if ever be subject to TSCA 
section 14(b) disclosure. 

Chemical identify has been claimed as 
confidential in a significant number of 

health and safety submissions. The 
result, in the context of substantial risk 
notices under TSCA section 8(e) for 
example, has been that the public is able 
to see that some unidentified chemical 
substance might present a substantial 
risk of injury to health or the 
environment. EPA believes that 
Congress generally intended for the 
public to be able to know the identities 
of chemical substances for which health 
and safety studies have been submitted. 
Congress did not specifically exempt 
chemical identities from TSCA section 
14(b), and EPA believes that interpreting 
TSCA section 14(b) in such a manner 
would be inconsistent with the intent of 
Congress in enacting the provision. 

It is EPA’s view that as a general 
matter disclosure of a chemical identity 
does not disclose process information 
except where the identity explicitly 
contains process information. For 
example, a name such as 
‘‘formaldehyde’’ (Chemical Abstracts 
Service (CAS) No. 50–00–0) reveals 
nothing about the process to make the 
chemical substance, even if any chemist 
could figure out independently that 
formaldehyde can be generated by 
oxidizing methanol. 

In contrast, the names of some 
chemical substances — especially 
polymers and chemical substances of 
unknown or variable composition, 
complex reaction products and 
biological materials (known as UVCB 
substances) — do explicitly contain 
process information. An illustrative 
UVCB example is CAS No. 64742–28–5, 
specific chemical substance’s name 
‘‘Distillates (petroleum), chemically 
neutralized light paraffinic.’’ A polymer 
example is CAS No. 68474–52–2, 
safflower oil, polymer with adipic acid, 
glycerol and phthalic anhydride. The 
monomers adipic acid, glycerol and 
phthalic anhydride are reactants, 
information pertaining to manufacture 
of the polymer. EPA expects that such 
names would not be subject to TSCA 
section 14(b) disclosure in those 
instances where the chemical 
substances’ name were claimed as 
confidential in a study. 

EPA intends to begin review of 
confidentiality claims for identities of 
chemical substances in health and 
safety studies, and data from health and 
safety studies, as described in this 
guidance, on August 18, 2010. The 
Agency solicits comments prior to that 
date regarding classes of chemical 
substances and attributes of chemical 
identities that do or do not disclose 
process information. Such comments 
will inform the Agency’s reviews. 
Where process information in the 
chemical identity is unnecessary to 
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characterize the chemical substance or 
mixture, EPA may release a version of 
the chemical identity with the process 
information removed. 

EPA premanufacture notification 
regulations at 40 CFR 720.90(c) state 
that EPA will deny a confidentiality 
claim for chemical identity in a health 
and safety study submitted as part of a 
premanufacture notice unless: 

1. The information in turn discloses 
process information, 

2. The information discloses portions 
of a mixture, or 

3. ‘‘[t]he specific chemical identity is 
not necessary to interpret a health and 
safety study’’ (see also 40 CFR 725.92(c) 
regarding microbial commercial activity 
notices). Consistent with the intent of 
TSCA section 14(b) to allow broad 
public availability of health and safety 
data, with limited exceptions, EPA 
intends to interpret paragraph 3. 
narrowly. 

IV. Why is EPA Taking this Action? 

Part of the Agency’s mission is to 
promote public understanding of 
potential risks by providing 
understandable, accessible, and 
complete information on potential 
chemical risks to the broadest audience 
possible. In support of this mission, 
EPA posts useful information about 
chemical substances regulated under 
TSCA for the public on its website 
(http://www.epa.gov/oppt/index.htm). 
One important source of this 
information is health and safety studies 
submitted to the Agency. The TSCA 
section 14(b) exclusion from 
confidential protection for information 
from health and safety studies indicates 
the importance attributed by Congress to 
making such information available to 
the public. Chemical identities in 
particular constitute basic information 
that helps the public to place risk 
information in context. Making public 
chemical identities in health and safety 
studies whose confidentiality is 
precluded by TSCA will support the 
Agency’s mission. 

List of Subjects 

Environmental protection, Chemicals, 
Confidential Business Information, 
Health and safety, Reporting and 
recordkeeping. 

Dated: May 20, 2010. 
Stephen A. Owens, 
Assistant Administrator, Office of Chemical 
Safety and Pollution Prevention. 

[FR Doc. 2010–12646 Filed 5–26–10; 8:45 am] 

BILLING CODE 6560–50–S 

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL–9155–2] 

New York State Prohibition of 
Discharges of Vessel Sewage; Final 
Affirmative Determination 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice of determination. 

SUMMARY: Notice is hereby given that 
the Regional Administrator of the 
Environmental Protection Agency— 
Region 2, has determined that adequate 
facilities for the safe and sanitary 
removal and treatment of sewage from 
all vessels are reasonably available for 
the waters of the New York State (NYS) 
Canal System, including the 524 linear 
miles of navigable waterways within the 
Erie, Oswego, Champlain, and Cayuga- 
Seneca canal segments, and including 
Onondaga, Oneida, and Cross Lakes. 
SUPPLEMENTARY INFORMATION: On April 
30, 2009, the State of New York 
petitioned the Regional Administrator, 
EPA—Region 2, pursuant to Section 
312(f)(3) of Public Law 92–500 as 
amended by Public Law 95–217 and 
Public Law 100–4, for a determination 
that adequate facilities for the safe and 
sanitary removal and treatment of 
sewage from all vessels are reasonably 
available for the NYS Canal System. 

The NYS Department of 
Environmental Conservation (NYSDEC), 
in collaboration with the New York 
State Canal Corporation, the New York 
Department of State, and the New York 
State Environmental Facilities 
Corporation, prepared and submitted 
the petition, and NYSDEC certified the 
need for greater protection of the water 
quality in the NYS Canal System. 

The waters of the proposed No 
Discharge Zone fall within the 
jurisdictions of the NYS Thruway 
Authority and NYS Canal 
Recreationway Commission, and 
include four distinct segments of the 
NYS Canal System. Adequate pumpout 
facilities are defined as one pumpout 
station for every 300 to 600 boats, 
pursuant to the Clean Vessel Act: 
Pumpout Station and Dump Station 
Technical Guidelines (59 FR 11290–02). 

Findings: Potential vessel population 
in the NYS Canal System was 
determined using three sources of 
information: slips (6,896), boater 
registrations (21,201), and lockings 
(23,278). Based on the numbers 
determined through these sources and 
the number of pumpouts available (87), 
the following ratios were determined: 
using number of slips: 1:80, using NYS 

Boater Registrations 1:243, and using 
number of lockings: 1:267, respectively. 
Thus adequate pumpouts are available 
for all boaters using the NYS Canal 
System. For all vessel waste disposal 
from pumpouts, there are 87 NYS Clean 
Vessel Assistance Program (CVAP) 
completed projects, 4 dispose of wastes 
to an on-site septic system, 21 dispose 
to a holding tank and 62 dispose to a 
municipal wastewater treatment plant. 
Thus all vessel sewage will be either 
discharge into State approved and 
regulated septic tanks or holding tanks 
for transport to a sewage treatment 
plant. Online maps are provided at 
http://www.nysefc.org/maps and 
include Google maps of pumpout 
locations and marina sheets that provide 
boaters with detailed availability 
information. Based on the above, EPA 
Region 2, has determined that adequate 
facilities for the safe and sanitary 
removal and treatment of sewage from 
all vessels are reasonably available for 
the waters of the New York State (NYS) 
Canal System. The following is a 
summary of EPA’s findings regarding 
the adequacy of pumpout facilities for 
the four Canal System segments at issue: 

Champlain Canal 
The Champlain Canal encompasses an 

area from the Federal lock in Troy, NY, 
to Whitehall, NY. The Champlain Canal 
leads north to Lake Champlain. Lake 
Champlain is a large waterbody that is 
already designated as a No Discharge 
Zone (NDZ) for vessel sewage, and the 
direct disposal of greywater into the 
lake is also prohibited. The total travel 
distance of the canal area is 60 miles, 
and to travel the entire length takes 
approximately 7 hours. There are 276 
slips available and 7 operating 
pumpouts on the Champlain Canal. The 
1:300 ratio would only require one 
pumpout, if the calculation were based 
solely on the number of slips. The 
availability of seven pumpouts for this 
canal meets the criteria for sufficient 
pumpout access, even accounting for 
some additional demand from transient 
traffic. The NYS side of Lake Champlain 
has an additional 1,014 slips available 
and 8 additional pumpouts. 

Erie Canal 
The Erie Canal stretches from 

Waterford (at the confluence of the 
Mohawk and Hudson Rivers) to the 
Tonawandas (at the Niagara River), 
traveling through Oneida Lake and 
Cross Lake, and connecting to Onondaga 
Lake along the way. This portion of the 
Canal is 338 miles long and has 44 
pumpouts available for 2,555 slips. 
Achieving a 1:300 ratio would require a 
minimum of nine pumpouts for the 
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Natural Gas Operations from a Public Health
Perspective
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ABSTRACT
The technology to recover natural gas depends on undisclosed types and amounts

of toxic chemicals. A list of 944 products containing 632 chemicals used during nat-
ural gas operations was compiled. Literature searches were conducted to determine
potential health effects of the 353 chemicals identified by Chemical Abstract Ser-
vice (CAS) numbers. More than 75% of the chemicals could affect the skin, eyes,
and other sensory organs, and the respiratory and gastrointestinal systems. Approx-
imately 40–50% could affect the brain/nervous system, immune and cardiovascular
systems, and the kidneys; 37% could affect the endocrine system; and 25% could
cause cancer and mutations. These results indicate that many chemicals used dur-
ing the fracturing and drilling stages of gas operations may have long-term health
effects that are not immediately expressed. In addition, an example was provided
of waste evaporation pit residuals that contained numerous chemicals on the Com-
prehensive Environmental Response, Compensation, and Liability Act (CERCLA)
and Emergency Planning and Community Right-to-Know Act (EPCRA) lists of haz-
ardous substances. The discussion highlights the difficulty of developing effective
water quality monitoring programs. To protect public health we recommend full
disclosure of the contents of all products, extensive air and water monitoring, coor-
dinated environmental/human health studies, and regulation of fracturing under
the U.S. Safe Drinking Water Act.

Key Words: drilling, health, hydraulic fracturing, natural gas, ozone, pollution.

INTRODUCTION

Over the past two decades, in an effort to reduce dependence on imported fossil
fuels, the U.S. government has supported increased exploration and production of
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natural gas. The responsibility for overseeing the nation’s underground minerals
lies with the U.S. Department of Interior, Bureau of Land Management (BLM)
with some oversight from the U.S. Environmental Protection Agency (USEPA).
Attempting to meet the government’s need for energy self-sufficiency, the BLM has
auctioned off thousands of mineral leases and issued permits to drill across vast
acreages in the U.S. Rocky Mountain West. Since 2003, natural gas operations have
increased substantially, with annual permits in Colorado alone increasing from 2,249
to 8,027 in 2008 (Colorado Oil and Gas Conservation Commission 2010).

In tandem with federal support for increased leasing, legislative efforts have
granted exclusions and exemptions for oil and gas exploration and production
from a number of federal environmental statutes, including the Clean Water Act,
the Clean Air Act, the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA, better known as the Superfund Act), the Resource Conser-
vation and Recovery Act (RCRA), the Toxic Release Inventory under the Emergency
Planning and Community Right-to-Know Act (EPCRA), and the National Environ-
mental Policy Act (NEPA) (Oil and Gas Accountability Project 2007). The most
recent of these efforts was an amendment included in the 2005 Energy Policy Act
that prevented the use of the Safe Drinking Water Act to regulate certain activities,
known as hydraulic fracturing, which are involved in 90% of natural gas drilling.

The cumulative effect of these exemptions and exclusions has been to create
a federal void in environmental authority over natural gas operations, leaving the
responsibility primarily up to the states. Although some states have oil and gas
commissions to watch over natural gas production activity, the primary mission of
these agencies has been to facilitate natural gas extraction and increase revenues for
the states. In addition, when states issue permits to drill, they have not traditionally
required an accounting of how the resulting liquid and solid waste would be handled.
In short, their focus has not typically been on health and the environment.

The Need for Chemicals

In keeping with the rush to produce more natural gas, technological advances
have permitted the industry to drill deeper and expand wider, tapping into gas
reserves with greater facility and profitability. While these advances have allowed the
mining of vast, newly discovered gas deposits, the new technology depends heavily
on the use of undisclosed types and amounts of toxic chemicals.

Chemicals are used throughout operations to reach and release natural gas. First,
combinations of chemicals are added to the “muds” used to drill the bore hole.
Chemicals are added to increase the density and weight of the fluids in order to
facilitate boring, to reduce friction, to facilitate the return of drilling detritus to the
surface, to shorten drilling time, and to reduce accidents. After drilling, hydraulic
fracturing (also known as fracking, frac’ing, or stimulation) is done to break up the
zone in which the gas is trapped and make it easier for the gas to escape, increasing a
well’s productivity. In the U.S. West, approximately a million or more gallons of fluid
containing toxic chemicals are injected underground during this operational stage.
As with drilling, chemicals are used in fracking fluids for many purposes (Table 1).
One well can be fracked 10 or more times and there can be up to 30 wells on one pad.
An estimated 10% to 90% of the fracking fluid is returned to the surface during
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Natural Gas Operations

Table 1. Functional categories of hydraulic fracturing chemicals.

Acids To achieve greater injection ability or penetration and later to
dissolve minerals and clays to reduce clogging, allowing gas to
flow to the surface.

Biocides To prevent bacteria that can produce acids that erode pipes and
fittings and break down gellants that ensure that fluid viscosity
and proppant transport are maintained. Biocides can produce
hydrogen sulfide (H2S) a very toxic gas that smells like rotten
eggs.

Breakers To allow the breakdown of gellants used to carry the proppant,
added near the end of the fracking sequence to enhance
flowback.

Clay stabilizers To create a fluid barrier to prevent mobilization of clays, which
can plug fractures.

Corrosion inhibitors To reduce the potential for rusting in pipes and casings.
Crosslinkers To thicken fluids often with metallic salts in order to increase

viscosity and proppant transport.
Defoamers To reduce foaming after it is no longer needed in order to lower

surface tension and allow trapped gas to escape.
Foamers To increase carrying-capacity while transporting proppants and

decreasing the overall volume of fluid needed.
Friction reducers To make water slick and minimize the friction created under high

pressure and to increase the rate and efficiency of moving the
fracking fluid.

Gellants To increase viscosity and suspend sand during proppant transport.
pH control To maintain the pH at various stages using buffers to ensure

maximum effectiveness of various additives.
Proppants To hold fissures open, allowing gas to flow out of the cracked

formation, usually composed of sand and occasionally glass
beads.

Scale control To prevent build up of mineral scale that can block fluid and gas
passage through the pipes.

Surfactants To decrease liquid surface tension and improve fluid passage
through pipes in either direction.

well completion and subsequent production (BC Oil and Gas Commission 2010;
New York State Department of Environmental Conservation Division of Mineral
Resources 2009), bringing with it toxic gasses, liquids, and solid material that are
naturally present in underground oil and gas deposits. Under some circumstances,
none of the injected fluid is recovered.

In most regions of the country, raw natural gas comes out of the well along
with water, various liquid hydrocarbons including benzene, toluene, ethylbenzene,
and xylene (as a group, called BTEX), hydrogen sulfide (H2S), and numerous
other organic compounds that have to be removed from the gas. When the gas
leaves the well it is passed through units called heater treaters that are filled with
triethylene glycol and/or ethylene glycol that absorbs the water from the gas. Once
the glycol solution becomes saturated with water, the heaters turn on and raise the
temperature enough to boil off the water, which is vented through a closed system
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and upon cooling, ends up in a nearby tank labeled “produced water.” The glycol
fluid, which has a higher boiling point than water, cools and is reused. During the
heating process at critical temperatures the oily substances that came up with the gas
become volatile and then re-condense into a separate holding tank. This is known
as “condensate” water. The contaminated water can be re-injected underground on
the well pad or off site, common practices in the eastern United States, or hauled
off the well pad to waste evaporation pits in the U.S. West. Temporary pits are also
constructed during drilling to hold the cuttings, used drilling mud which is often
re-used, and any other contaminated water that comes to the surface while drilling.
These reserve pits on well pads are supposed to be drained and covered with top
soil or other suitable material within a month after drilling stops.

An Unexpected Side Effect: Air Pollution

In addition to the land and water contamination issues, at each stage of pro-
duction and delivery tons of toxic volatile compounds (VOCs), including BETX,
other hydrocarbons, and fugitive natural gas (methane), can escape and mix with
nitrogen oxides (NOx) from the exhaust of diesel-fueled, mobile, and stationary
equipment, to produce ground-level ozone (CH2MHILL 2007; Colorado Depart-
ment of Public Health and Environment [CDPHE] 2007; URS 2008; U.S. Congress,
Office of Technology Assessment 1989). One highly reactive molecule of ground
level ozone can burn the deep alveolar tissue in the lungs, causing it to age pre-
maturely. Chronic exposure can lead to asthma and chronic obstructive pulmonary
disease (COPD), and is particularly damaging to children, active young adults who
spend time outdoors, and the aged (Islam et al . 2007; Tager et al . 2005; Triche et al .
2006). Ozone combined with particulate matter less than 2.5 micrometers produces
smog (haze) that has been demonstrated to be harmful to humans as measured
by emergency room admissions during periods of elevation (Peng et al. 2009). Gas
field ozone has created a previously unrecognized air pollution problem in rural
areas, similar to that found in large urban areas, and can spread up to 200 miles
beyond the immediate region where gas is being produced (U.S. Congress, Office
of Technology Assessment 1989; Roberts 2008). Ozone not only causes irreversible
damage to the lungs, it is similarly damaging to conifers, aspen, forage, alfalfa, and
other crops commonly grown in the western United States (Booker et al . 2009; Re-
ich 1987; U.S. Congress, Office of Technology Assessment 1989). Adding to this
air pollution is the dust created by fleets of diesel trucks working around the clock
hauling the constantly accumulating condensate and produced water to large waste
facility evaporation pits on unpaved roads. Trucks are also used to haul the millions
of gallons of water from the source to the well pad.

PROJECT DESIGN

The following project grew from a year 2004 request by OGAP (Oil and Gas
Accountability Project) to TEDX (The Endocrine Disruption Exchange) to explore
the potential health effects of chemicals used during drilling, fracking, processing,
and delivery of natural gas. OGAP, a project of Earthworks, is a national non-profit
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Natural Gas Operations

organization established in 1999 to watchdog the oil and natural gas industry. TEDX
is a non-profit organization dedicated to compiling and disseminating technical
information on chemicals that affect health and the environment.

Data Sources

In order to find out what chemicals were being used to extract natural gas, we
took advantage of the information on the Material Safety Data Sheets (MSDSs) that
accompany each product used during natural gas operations. MSDSs detailing spe-
cific products in use were provided by multiple sources including the BLM, U.S.
Forest Service, state government departments, and the natural gas industry. MS-
DSs are designed to inform those who handle, ship, and use products that contain
dangerous chemicals. They provide information about the physical and chemical
characteristics of the chemicals in a product, and the immediate and chronic health
effects, in order to prevent injury while working with the products. They are also
designed to inform emergency response crews in case of accidents or spills. In ad-
dition to the MSDSs, we also used State Tier II Reports that must be filed by storage
facilities under EPCRA. This Act sets a minimum amount above which a product
that contains a hazardous substance in a storage facility has to be reported. We
also supplemented our analysis with product information from disclosures in Envi-
ronmental Impact Statements, Environmental Assessment Statements, and accident
and spill reports. At first we looked only at what was taking place in Colorado and
over the course of several years we acquired information from Wyoming, New Mex-
ico, Texas, Washington, Montana, Pennsylvania, and New York. The list of products
and chemicals quickly grew, making it apparent that hundreds of different products
serving many purposes were being used in natural gas operations across the coun-
try. The number of chemical products manufacturers has also grown, making this a
highly competitive industry.

It should be clear that our list of products is not complete, but represents only
products and chemicals that we were able to identify, through a variety of sources,
as being used by industry during natural gas operations. For most products, we
cannot definitively say whether they were used during drilling or during fracking.
However, an accidental blow-out of the Crosby well in Wyoming provided a unique
opportunity to analyze the chemicals used during drilling, as fracking had not
yet begun on that well. When the blow-out occurred, methane and other gases,
petroleum condensates, and drilling fluids (muds) were released from fissures in
the ground adjacent to the well. During the 58 hours the eruption took place, 25,000
square feet of soil surface in the area were contaminated. The driller released copies
of the MSDSs for the products used during the blow-out and later we found the
names of several more products from remedial action work plans to clean up the
site (Terracon 2007).

On another occasion we were provided data from a 2007 New Mexico study,
sponsored by 19 oil and gas companies and conducted by a third party consultant
and analytical laboratory. This gave us the opportunity to explore the health effects
of chemicals in samples of pit solids drawn from six evaporation pits where gas
operations were ceasing.
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T. Colborn et al.

Data Limitations

MSDSs and Tier II reports are fraught with gaps in information about the for-
mulation of the products. The U.S. Occupational Safety and Health Administration
(OSHA) provides only general guidelines for the format and content of MSDSs. The
manufacturers of the products are left to determine what information is revealed on
their MSDSs. The forms are not submitted to OSHA for review unless they are part
of an inspection under the Hazard Communication Standard (U.S. Department
of Labor 1998). Some MSDSs report little to no information about the chemical
composition of a product. Those MSDSs that do may only report a fraction of the
total composition, sometimes less than 0.1%. Some MSDSs provide only a general
description of the content, such as “plasticizer,” “polymer,” while others describe the
ingredients as “proprietary” or just a chemical class. Under the present regulatory
system all of the above “identifiers” are permissible. Consequently, it is not surpris-
ing that a study by the U.S. General Accounting Office (1991) revealed that MSDSs
could easily be inaccurate and incomplete.

Tier II reports can be similarly uninformative, as reporting requirements vary
from state to state, county to county, and company to company. Some Tier II forms
include only a functional category name (e.g., “weight materials” or “biocides”) with
no product name. The percent of the total composition of the product is rarely
reported on these forms.

The most critical limiting factor in our research was that Chemical Abstract
Service (CAS) numbers were often not provided on MSDSs. The American Chem-
ical Society has established the CAS number system to identify unique chemical
substances. A single substance can have many different names, but only one CAS
number. CAS numbers identify substances that may be a single chemical, an isomer
of a chemical, a mixture of isomers, polymers, biological sequences, or a mixture of
related chemicals. For purposes of accuracy, our research into the health effects of
chemicals used in natural gas operations was restricted to only chemicals for which
a CAS number was available.

Health Effects

Information on the health effects associated with identified chemicals was ob-
tained from MSDSs, as well as government toxic chemical databases such as
TOXNET and the Hazardous Substances Database, and through literature searches
of biomedical studies. Information available for some chemicals is limited due to
lack of access to studies performed on the toxicity of the substance. For example,
many laboratory studies submitted to USEPA for the registration of chemicals are
not accessible on the basis that the information is proprietary to the industry.

Health effects were divided into 14 health categories, focusing on the main target
organs or systems that are identified on MSDSs, government toxicological reports,
and in medical literature. The categories include all seven priority health conditions
identified by the Agency for Toxic Substances and Disease Registry (ATSDR 2010)
associated with uncontrolled hazard waste sites listed as required by CERCLA, 1984,
as amended (U.S. Environmental Protection Agency 1984). We reduced these to
12 categories by combining developmental and reproductive health impacts under
endocrine disruption. The resulting 12 categories included: skin, eye and sensory
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Natural Gas Operations

organ, respiratory, gastrointestinal and liver, brain and nervous system, immune,
kidney, cardiovascular and blood, cancer, mutagenic, endocrine disruption, other,
and ecological effects.

Data Analysis

Using the data sources described earlier, we entered the names of all the prod-
ucts and chemicals into a spreadsheet. Initially, chemicals were separated accord-
ing to the state in which the data source originated. Analysis of the profiles of
health effects revealed minimal differences across states, thus for this report we
combined all the data into one multi-state analysis. Using only the chemicals on
the multi-state list for which CAS numbers were available, we produced a profile
based on how often each of the 12 possible health effects were associated with
the chemicals. We created separate profiles for the water soluble chemicals alone,
and the volatile chemicals alone. We also did an analysis of the drilling chemi-
cals from the Wyoming well-blowout and an analysis of the chemicals found in
the New Mexico evaporation pits. Finally, we tested the utility of the spreadsheet
for providing guidance for water quality monitoring, focusing on the most po-
tentially harmful and frequently used chemicals. The spreadsheet is available at
http://www.endocrinedistruption.org/chemicals.multistate.php.

RESULTS

Product Information

As of May, 2010, TEDX identified 944 products used in natural gas operations in
the United States. Of these, between 95 and 100% of the ingredients were available
for 131 (14%) of the products (Figure 1). For 407 (43%) of the products, less
than 1% of the total product composition was available. For many of those 407
products, only the name of the product with no identifiable chemical name or
percent composition was reported. A total of 632 chemicals were reported in the
products and we were able to locate CAS numbers for 353 (56%) of them.

Health Effects Profile

Using the health effect information for the 353 chemicals with CAS numbers, we
created a profile of possible health effects that depicts the percentage of chemicals
associated with each of the 12 health effect categories (Figure 2). Viewing the profile
from left to right, more than 75% of the chemicals on the list can affect the skin,
eyes, and other sensory organs, the respiratory system, the gastrointestinal system,
and the liver. More than half the chemicals show effects on the brain and nervous
system. These first four categories represent effects that would likely be expressed
upon immediate exposure, such as eye and skin irritation, nausea and/or vomiting,
asthma, coughing, sore throat, flu-like symptoms, tingling, dizziness, headaches,
weakness, fainting, numbness in extremities, and convulsions. Products containing
chemicals in powder form, irritants, or highly corrosive and volatile chemicals would
all come with MSDS warnings in one or more of these categories. In all probability,
none of the chemicals in these categories would normally be ingested during natural

Hum. Ecol. Risk Assess. Vol. 17, No. 5, 2011 1045

D
ow

nl
oa

de
d 

by
 [

M
on

ta
na

 S
ta

te
 U

ni
ve

rs
ity

 B
oz

em
an

] 
at

 1
2:

36
 0

3 
Fe

br
ua

ry
 2

01
2 



T. Colborn et al.

Figure 1. Percent of composition disclosed for 944 products used in natural gas
operations.

gas operations, but immediate eye, nasal, dermal contact, and inhalation could lead
to rapid absorption and cause direct exposure to the brain and other vital organ
systems.

Health categories that reflect chronic and long-term organ and system damage
comprise the middle portion of Figure 2. These include the nervous system (52%),
immune system (40%), kidney (40%), and the cardiovascular system and blood
(46%). More than 25% of the chemicals can cause cancer and mutations. Notably,
37% of the chemicals can affect the endocrine system that encompasses multiple
organ systems including those critical for normal reproduction and development.
The category of “other” is more common, and includes effects on weight, teeth, and
bone and the ability of a chemical to cause death. More than 40% of the chemicals
have been found to have ecological effects, indicating that they can harm aquatic
and other wildlife.

Volatile and Soluble Chemicals

Separate health category profiles are shown in Figure 3 for the volatile and
water soluble chemicals. Approximately 37% of the chemicals are volatile and can
become airborne. More than 89% of these chemicals can harm the eyes, skin,
sensory organs, respiratory tract, gastrointestinal tract, or liver. Compared with the
soluble chemicals, far more of the volatile chemicals (81%) can cause harm to the
brain and nervous system. Seventy one percent of the volatile chemicals can harm
the cardiovascular system and blood, and 66% can harm the kidneys. Overall, the
volatile chemicals produce a profile that displays a higher frequency of health effects
than the water soluble chemicals. In addition, because they vaporize, not only can
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Natural Gas Operations

Figure 2. Profile of possible health effects of chemicals with CAS numbers used in
natural gas operations.

they be inhaled, but also ingested and absorbed through the skin, increasing the
chance of exposures.

Drilling Chemicals

The profile for the 22 drilling chemicals identified from the well blow-out in
Wyoming are shown in Figure 4. The profile was unique in the following ways. All

Figure 3. Profile of possible health effects of soluble and volatile chemicals with
CAS numbers used in natural gas operations.
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T. Colborn et al.

Figure 4. Profile of possible health effects of chemicals with CAS numbers used to
drill the Crosby 25-3 well, Wyoming.

the chemicals used in the drilling fluids were associated with respiratory effects.
Nearly 60% were associated with “other” effects, a category that includes outright
mortality as an end point. A relatively high percentage of chemicals that affect the
immune system were used.

Evaporation Pit Chemicals

Shown in Figure 5 are the health effects of the 40 chemicals and metals reported
in the New Mexico evaporation pits. These chemicals produced a health profile even

Figure 5. Profile of possible health effects of chemicals with CAS numbers found
in six New Mexico drilling evaporation pits.
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Natural Gas Operations

more hazardous than the pattern produced by the drilling and fracking chemicals.
Upon further investigation, we discovered that 98% of the 40 chemicals found in
the pits are listed on USEPA’s 2005 CERCLA (Superfund) list and 73% are on the
2006 EPCRA List of Lists of reportable toxic chemicals. Of the nine chemicals found
to exceed the New Mexico state limits, all are on the CERCLA list and all but one
are on the EPCRA List of Lists.

Analyses for Water Quality Monitoring

For the purpose of water quality monitoring guidance, we analyzed the data
according to the most potentially harmful chemicals and the most frequently used
chemicals. In Table 2 is provided a list of the most egregious chemicals, those with
10 or more health effects. Roughly half of these chemicals are used in only one
product on our list, making it impractical and a waste of time and money to try
to test water for the most harmful chemicals. A more practical approach would
be to test for the most frequently used chemicals. Although we do not know how
often each product is used, we assume that the more products that contain a given
chemical, the more likely it is to be detected in a water sample. Shown in Table 3
are all the chemicals on our list that were found in at least seven different products.
Many of these chemicals are relatively harmless. The most frequently cited chemical
was crystalline silica (quartz), which was reported in 125 different products. Note
that petroleum distillates and a variety of alcohols are found in numerous products,
as are several forms of potassium, which is a relatively easy and inexpensive chemical
to detect in water. This list may prove useful in devising a water monitoring program.
Regardless of how many health effects a chemical has, elevated levels of frequently
used chemicals found in a water source could provide evidence of communication
between natural gas operations and water resources.

DISCUSSION

Industry representatives have said there is little cause for concern because of the
low concentrations of chemicals used in their operations. Nonetheless, pathways that
could deliver chemicals in toxic concentrations at less than one part-per-million are
not well studied and many of the chemicals on the list should not be ingested at
any concentration. Numerous systems, most notably the endocrine system, are ex-
tremely sensitive to very low levels of chemicals, in parts-per-billion or less. The
damage may not be evident at the time of exposure but can have unpredictable
delayed, life-long effects on individuals and/or their offspring. Effects of this nature
would be much harder to identify than obvious impacts such as skin and eye irrita-
tion that occur immediately upon contact. Health impairments could remain hidden
for decades and span generations. Specific outcomes could include reduced sperm
production, infertility, hormone imbalances, and other sex-related disorders. Fur-
ther compounding this concern is the potential for the shared toxic action of these
contaminants, especially those affecting the same and/or multiple organ systems.

It was difficult to arrive at a “short list” of chemicals that would be informative
for water quality monitoring because of the vast array of products constantly being
developed, and the wide selection of chemicals used in those products. We can,
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T. Colborn et al.

Table 2. Chemicals with CAS numbers that have 10 or more adverse health
effects.

Number of
Chemical CAS # products

(2-BE) Ethylene glycol monobutyl
ether

111-76-2 22

2,2′,2′′-Nitrilotriethanol 102-71-6 3
2-Ethylhexanol 104-76-7 7
5-Chloro-2-methyl-4-isothiazolin-3-one 26172-55-4 2
Acetic acid 1186-52-3 1
Acrolein 107-02-8 1
Acrylamide (2-propenamide) 79-06-1 6
Acrylic acid 79-10-7 2
Ammonia 7664-41-7 3
Ammonium chloride 12125-02-9 2
Ammonium nitrate 6484-52-2 2
Aniline 62-53-3 1
Benzyl chloride 100-44-7 2
Boric acid 10043-35-3 4
Cadmium 7440-43-9 1
Calcium hypochlorite 7778-54-3 1
Chlorine 7782-50-5 1
Chlorine dioxide 10049-04-4 2
Dibromoacetonitrile 3252-43-5 1
Diesel 2 68476-34-6 19
Diethanolamine 111-42-2 4
Diethylenetriamine 111-40-0 1
Dimethyl formamide 68-12-2 1
Epidian 25068-38-6 1
Ethanol 64-17-5 8
Ethyl mercaptan 75-08-1 1
Ethylbenzene 100-41-4 7
Ethylene glycol 107-21-1 17
Ethylene oxide 75-21-8 2
Ferrous sulfate 7720-78-7 1
Formaldehyde 50-00-0 4
Formic acid 64-18-6 8
Fuel oil #2 68476-30-2 9
Glutaraldehyde 111-30-8 11
Glyoxal 107-22-2 2
Hydrodesulfurized kerosene 64742-81-0 1
Hydrogen sulfide 7783-06-4 1
Iron 7439-89-6 3
Isobutyl alcohol

(2-methyl-1-propanol)
78-83-1 3

Isopropanol (propan-2-ol) 67-63-0 47
Kerosene 8008-20-6 3
Light naphthenic distillates,

hydrotreated
64742-53-6 2
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Natural Gas Operations

Table 2. Chemicals with CAS numbers that have 10 or more adverse health
effects. (Continued)

Number of
Chemical CAS # products

Mercaptoacetic acid 68-11-1 2
Methanol 67-56-1 74
Methylene bis(thiocyanate) 6317-18-6 2
Monoethanolamine 141-43-5 5
NaHCO3 144-55-8 5
Naphtha, petroleum medium

aliphatic
64742-88-7 2

Naphthalene 91-20-3 18
Natural gas condensates 68919-39-1 1
Nickel sulfate 7786-81-4 1
Paraformaldehyde 30525-89-4 2
Petroleum distillate/naptha 8002-05-9 7
Petroleum distillate/naphtha 8030-30-6 1
Phosphonium,

tetrakis(hydroxymethyl)-sulfate
55566-30-8 2

Propane-1,2-diol 57-55-6 6
Sodium bromate 7789-38-0 1
Sodium chlorite (chlorous acid,

sodium salt)
7758-19-2 1

Sodium hypochlorite 7681-52-9 1
Sodium nitrate 7631-99-4 3
Sodium nitrite 7632-00-0 3
Sodium sulfite 7757-83-7 1
Styrene 100-42-5 1
Sulfur dioxide 7446-09-5 1
Sulfuric acid 7664-93-9 1
Tetrahydro-3,5-dimethyl-2H-1,3,5-

thiadiazine-2-thione
(Dazomet)

533-74-4 3

Titanium dioxide 13463-67-7 2
Tributyl phosphate 126-73-8 1
Triethylene glycol 112-27-6 1
Urea 57-13-6 3
Xylene 1330-20-7 11

however, provide some guidance by pointing out four types of chemicals that are
used in a relatively high number of products. These include (1) the silicas, which
appear frequently as product components; (2) potassium based chemicals, which
are also found in numerous products, although with relatively low toxicity; (3)
petroleum derived products, which take on many different forms (including some
without CAS numbers), and some of which are toxic at low concentrations and might
be detected with diesel or gasoline range organics tests; and (4) the alcohols for
which new detection technology is being developed, and because they are among
the chemicals with the most health effects.
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T. Colborn et al.

Table 3. Chemicals with CAS numbers found in the highest number of products.

Number of Number of
Chemical CAS # products health effects

Crystalline silica, quartz 14808-60-7 125 7
Methanol 67-56-1 74 11
Isopropanol (propan-2-ol) 67-63-0 47 10
Petroleum distillate

hydrotreated light
64742-47-8 26 6

(2-BE) Ethylene glycol
monobutyl ether

111-76-2 22 11

Bentonite 1302-78-9 20 6
Diesel 2 68476-34-6 19 10
Naphthalene 91-20-3 18 12
Aluminum oxide 1344-28-1 17 3
Ethylene glycol 107-21-1 17 10
Sodium hydroxide 1310-73-2 17 5
Barite (BaSO4) 7727-43-7 15 5
Heavy aromatic petroleum

naphtha
64742-94-5 15 5

Crystalline silica,
cristobalite

14464-46-1 14 5

Mica 12001-26-2 14 3
Sodium chloride 7647-14-5 14 9
Crystalline silica, tridymite 15468-32-3 13 3
Hydrochloric acid (HCl) 7647-01-0 13 7
Glutaraldehyde 111-30-8 11 11
Xylene 1330-20-7 11 10
Guar gum 9000-30-0 10 3
Iron oxide (ferric oxide) 1309-37-1 10 5
Potassium chloride 7447-40-7 10 8
Potassium hydroxide 1310-58-3 10 7
Xanthan gum 11138-66-2 10 4
Fuel oil #2 68476-30-2 9 11
Hydrotreated heavy

petroleum naphtha
64742-48-9 9 8

Limestone (calcium
carbonate)

1317-65-3 9 2

Polyacrylamide/polyacrylate
copolymer

25085-02-3 9 3

Sodium
carboxymethylcellulose
(polyanionic cellulose)

9004-32-4 9 5

Calcium hydroxide 1305-62-0 8 8
Crystalline silica (silicon

dioxide)
7631-86-9 8 4

Ethanol 64-17-5 8 12
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Natural Gas Operations

Table 3. Chemicals with CAS numbers found in the highest number of products.
(Continued)

Number of Number of
Chemical CAS # products health effects

Formic acid 64-18-6 8 11
Graphite 7782-42-5 8 4
2-Ethylhexanol 104-76-7 7 11
Acetic acid 64-19-7 7 9
Asphaltite (gilsonite,

hydrocarbon black
solid)

12002-43-6 7 4

Butanol (n-butyl alcohol,
butan-1-ol, 1-butanol)

71-36-3 7 8

Calcium carbonate (sized) 471-34-1 7 6
Calcium chloride 10043-52-4 7 8
Ethoxylated nonylphenol 9016-45-9 7 6
Ethylbenzene 100-41-4 7 11
Petroleum distillate

naphtha
8002-05-9 7 12

Propargyl alcohol
(prop-2-yn-1-ol)

107-19-7 7 9

Tetramethylammonium
chloride

75-57-0 7 8

Detection of increasing or elevated concentrations of these chemicals near gas
operations could indicate that communication between natural gas activities and a
water resource such as a domestic well, creek, pond, wetland, and so on is occurring.
If a longitudinal monitoring program were to reveal any increase in concentration
in one of these target groups, even if the concentrations were well below any water
quality standards, it should trigger more testing immediately.

For many years, drillers have insisted that they do not use toxic chemicals to drill
for gas, only guar gum, mud, and sand. While much attention is being given to
chemicals used during fracking, our findings indicate that drilling chemicals can
be equally, if not more dangerous. What we have learned about the chemicals used
in the Crosby well blowout provides insight into why citizens living nearby suffered
severe respiratory distress, nausea, and vomiting and had to be evacuated from their
homes for several days. It might also shed light on why other individuals living near
gas operations have experienced similar symptoms during the gas drilling phase
(prior to fracking).

From the first day the drill bit is inserted into the ground until the well is com-
pleted, toxic materials are introduced into the borehole and returned to the surface
along with produced water and other extraction liquids. In the western United
States it has been common practice to hold these liquids in open evaporation pits
until the wells are shut down, which could be up to 25 years. These pits have rarely
been examined to ascertain their chemical contents outside of some limited pa-
rameters (primarily metals, chlorides, and radioactive materials). Our data reveal
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T. Colborn et al.

that extremely toxic chemicals are found in evaporation pits and indeed, these and
other similar sites may need to be designated for Superfund cleanup. In the eastern
United States, and increasingly in the West, these chemicals are being re-injected
underground, creating yet another potential source of extremely toxic chemical
contamination. In other words, what ends up in evaporation pits in the West will in
other parts of the country be injected underground.

RECOMMENDATIONS

TEDX has collected the names of nearly a thousand products used in natural
gas operations in the United States. We have no idea how many more products
are in use. We have health data on only a small percentage of the chemicals in
use because CAS numbers are often not provided on MSDSs and without a CAS
number it is difficult to search for health data. Working under the assumption that
our results underestimate the consequences of the health impacts to the labor force,
residents living in close proximity to the wells, and those dependent upon potable
and agricultural water that could be affected by natural gas operations, we make the
following recommendations:

1. Product labels and/or MSDSs must list the complete formulation of each prod-
uct, including the precise name and CAS number and amount of every chemi-
cal, as well as the composition of the vehicle used to fill the product container.
To prevent serious injury and mortality the products used during natural gas
operations should be exempt from confidentiality.

2. If an ingredient does not have a CAS number it must be clearly defined, leaving
no doubt about its possible health impact(s).

3. Records should be kept for each drilling and fracking operation, listing the total
volume of fluid injected, the amount of each product used, the depth at which
the products were introduced, and the volume of fluid recovered.

4. The volume and concentration of all liquids and solids removed from the work
sites should be made available to the public. Without this information the full
health and environmental hazards posed by natural gas production cannot be
predicted.

5. Air quality monitoring for individual VOCs as well as ozone must become stan-
dard procedure in any region where natural gas activity is taking place and must
commence prior to initiation of operations to establish baseline levels. Estimat-
ing tonnage of VOCs and NOx released and ignoring ozone should no longer
be the practice.

6. Comprehensive water monitoring programs should be established in every gas
play across the United States both prior to and after gas production commences,
that include new chemical species indicators based on toxicity and mobility in
the environment, to monitor sub-surface and above-surface domestic and agri-
cultural water resources, and all domestically used aquifers and underground
sources of drinking water.

7. We recommend the development of labeled isotopic fingerprints of the chlo-
rinated compounds in products used to drill and fracture. Each manufacturer
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would have its own fingerprint. A plot of this isotopic data found down gradi-
ent of a hydraulically fractured well would aid a state or federal regulator in
identifying the contamination source.

8. Given the general consistency of reported adverse health effects by citizens
and laborers across many gas plays, public health authorities should establish
an epidemiological monitoring program that merges at the state and national
level in order to increase power and be able to reach conclusions early on. The
design of the study should include environmental monitoring of air and water
as well as any health changes in those living and working in regions of natural
gas operations. The health monitoring should be able to detect early trends in
parameters, such as asthma, hypertension, chemical sensitization, chronic skin
and eye irritation, and neurological alterations, to mention a few.

9. As underground injection of waste is becoming the most frequent choice for
waste disposal, rigid accounting of the date, volume, and source of all materials,
and the exact location in the geological formation(s) in which it is injected
should be become a part of permanent government records that will be publicly
available for future generations.

10. Before a permit is issued to drill for natural gas, complete waste management
plans should be reviewed and approved and become part of the permit.

11. The injection of hydraulic fracturing fluids should be regulated under the
Safe Drinking Water Act. This is needed to assure mechanical integrity of the
injection wells and isolation of the injection zone from underground sources of
drinking water.
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