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Session C Agenda  

• Higher Hazard Substance (HHS) 

Overview – Liz Harriman, TURI 

• Solvent Substitution: Alternatives to 

Methylene Chloride (dichloromethane) – 

Amy Cannon, Beyond Benign 

• Mass VOC regulation update – Azin 

Kavian, MassDEP 

• Participant priorities? 
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Massachusetts TURA 

• Sustain and promote the competitive position of 
Massachusetts industry 

• Promote reduction in the use of toxic and 
hazardous substances 

• Require businesses to analyze their use of 
chemicals, to look for opportunities to reduce 
toxics use and waste. 
– TUR Options Assessment – Alternatives Assessment 

• Publicly report their toxic chemical use 
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TURA List of Toxic and Hazardous Substances 

SAB More Hazardous 

Chemicals 

SAB Less Hazardous 

Chemicals 

TURA Higher 

Hazard Substances 

(HHS)* 
PBTs, TCE, perc, cadmium & 

compounds, formaldehyde, 

chromium VI, methylene chloride 

TURA Lower Hazard 

Substances (LHS)** 
Tert-butyl alcohol; sec-butyl 

alcohol;  n-butyl alcohol; ferric 

chloride; ferrous chloride; ferric 

sulfate; ferrous sulfate; butyl 

acetate; and iso-butyl acetate 

*TURA Higher Hazard Substances have 1000 lb reporting threshold  

**Lower Hazard Substances have no per chemical fee  

TURA Chemical Categorization 

Remainder of list, 

uncategorized 



Higher & Lower Hazard 

Substances 

• Higher Hazard Substances: 

– Lowers the TURA threshold to 1,000 lb/year 

– Designations to date: Cadmium; Cadmium 
Compounds; Trichloroethylene; Perchloroethylene, 
Formaldehyde, Hexavalent chromium compounds, 
and EPA PBTs 

• Lower Hazard Substances:  

– Eliminates the per-chemical fee 

– designations to date: iso-butyl alcohol; sec-butyl 
alcohol;  n-butyl alcohol; ferric chloride; ferrous 
chloride; ferric sulfate; ferrous sulfate; butyl acetate; 
and iso-butyl acetate 



Categorization Objectives 

• Focus: Focus companies efforts and TURA 
program support on HHS 

• Guidance: List consists of a broad hazard 
spectrum; provide guidance to companies about 
which toxic substances are preferable, if they 
must be used. 

• Coverage: Bring smaller users of the most 
hazardous substances into TURA reporting and 
planning 
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HHS/LHS Designation Process 
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TURA decision-making process: Decisions related 
to the list of Toxic or Hazardous Substances *  

Initiation*  
 

 TURI gathers data 

 

 SAB votes on a recommendation   
 

TURI prepares policy analysis  
 

Advisory Committee provides input**  
 

 TURI makes revisions & conducts additional 
research as needed 

 

 Administrative Council votes  
 

Draft regulations  
 

Regulations 
 

 

*Proposal may be initiated by 

• SAB 

• TURA Program agency 

•MA stakeholders 

• Advisory Committee 

• Administrative Council 

• Statutory Requirement  

**all TURA program agencies and the 
Advisory Committee provide input 
throughout the process as well. 

 



TURA List of Toxic and Hazardous Substances 

SAB More Hazardous 

Chemicals 

SAB Less Hazardous 

Chemicals 

TURA Higher 

Hazard Substances 

(HHS)* 
PBTs, TCE, perc, cadmium & 

compounds, formaldehyde, 

chromium VI, methylene chloride 

TURA Lower Hazard 

Substances (LHS)** 
Tert-butyl alcohol; sec-butyl 

alcohol;  n-butyl alcohol; ferric 

chloride; ferrous chloride; ferric 

sulfate; ferrous sulfate; butyl 

acetate; and iso-butyl acetate 

*TURA Higher Hazard Substances have 1000 lb reporting threshold  

**Lower Hazard Substances have no per chemical fee  

TURA Chemical Categorization 

Chemical Lists 

Remainder of list, 

uncategorized 



HHS Resources 
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Trichloroethylene (TCE) 

• Hazards 

– Neurotoxin/CNS effects 

• Acute and chronic, can be 

irreversible 

– Skin irritant, defatting 

– Reasonably anticipated 

to be a carcinogen (liver, 

kidney, non-Hodgkin’s 

lymphona) 

– Liver and kidney effects 

– Groundwater pollutant 
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• Uses 
• Vapor degreasing, cleaning, 

adhesive, sealant and 

coating formulations 

• 2011 TURA Data 
• 17 filers  

• 303,000 lbs total use 

• Chemical distributors 

169,000 lbs  

• shipped in products 

50,000 lbs  

• 155,000 lbs byproduct 

• 42,700 lbs released 

 

 



Perchloroethylene (perc, PCE) 

• Hazards 

– Neurotoxin/CNS effects 

• Acute and chronic, can 

be irreversible 

– Skin irritant, defatting 

– Reasonably anticipated 

to be a carcinogen 
(bladder, esophageal, cervical, 

and non-Hodgkin’s lymphoma) 

– Liver and kidney 

effects 

– Groundwater pollutant 
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• Uses 
• Vapor degreasing, cleaning, 

garment dry cleaning, 

formulations 

• 2011 TURA Data 
• 17 filers  (9 dry cleaners) 

• 146,000 lbs total use 

• Chemical distributors 

84,000 lbs  

• 55,000 lbs byproduct 

• 24,300 lbs released 

 

 



Perchloroethylene 

• MA TURA Higher Hazard 
Substance 

• Focus on dry cleaning 

– Identify alternatives 

– Evaluate technical performance 

– Assess environmental, health and 
safety characteristics 

– Estimate costs 

– Present information for dry 
cleaners to assist them in making 
decisions. 
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Alternatives Assessment  

IC2 (Interstate Chemicals Clearinghouse) 

Safer Alternatives Assessment Model 

A. Define goal  

B. ID Chemicals of High Concern  

C. Identify Alternatives 

D. Prioritize and Pre-Screen 

Alternatives 

E. Alternatives Assessment 

• Technical/Performance 

Assessment 

• EH&S Assessment 

• Financial Assessment 

F. Analyze information 

G. Select alternative 
13 
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Alternatives: 

• n propyl bromide 

•Siloxane (D5) 

•Propylene glycol 

ethers 

•Acetal (Solvon K4) 

•High flashpoint 

hydrocarbons 

•Liquid CO2 

•Wet Cleaning 

http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry 

http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry
http://www.turi.org/TURI_Publications/TURI-Methods-Policy-Reports/Assessment_of_Alternatives_to_Perchloroethylene_for_the_Dry_Cleaning_Industry


Professional Wet Cleaning 
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http://www.turi.org/Our_Work/Business/Small_Businesses/Dry_Cleaning 

http://www.turi.org/Our_Work/Business/Small_Businesses/Dry_Cleaning


Cadmium and Compounds 

• Hazards 

– Neurotoxin/CNS effects 

• Acute and chronic, can 

be irreversible 

– Known to be human 

carcinogens (lung) 

– Kidney, lung, bone 

effects 
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• Uses 
• Metal plating, alloys and clad 

metals, e-waste recycling, 

pigments 

• 2011 TURA Data 
• 9 filers 

• 208,000 lbs total use 

• 11,300 lbs byproduct 

• 18 lbs released 

• 1 Trade Secret filer 

 

 



Lead and Compounds 

• Hazards 

– Neurotoxin/CNS effects 

• Acute and chronic, can 

be irreversible 

– Developmental and 

reproductive toxin 

– Reasonably anticipated 

to be human 

carcinogens (lung, 

stomach, urinary bladder) 

– Kidney, lung, bone 

effects 
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• Uses 
• Solder & surface finishes in 

electronics, e-waste recycling, 

batteries, plastic heat 

stabilizers, pigments, WtE 

utilities, alloys, concrete 

• 2011 TURA Data 
• 128 filers (68 lead, 60 cmpds) 

• 3.73 million lbs total use 

• 2.94 million lbs byproduct 

• 341,000 lbs released 

 

 



Hexavalent Chromium 

Compounds (Cr+6) 

• Hazards 

– Contact dermatitis, 

skin, eye and 

respiratory irritant, 

sensitizer, asthmagen 

– Known to be human 

carcinogen (lung, 

sinonasal) 

– Skin, kidney, liver 

effects 

– Developmental toxin 
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• Uses 
• Pigments, plating, metal 

finishing, e-waste recycling, 

electric utilities, granules 

• 2011 TURA Data (all 

Chromium Compounds, no HHS) 

• 7 filers 

• 235,000 lbs total use 

• 20,000 lbs byproduct 

• 158 lbs released 

 

 



Toxics Use Reduction Institute 

Aerospace/Defense Supply Chain 

Research Results for Hex Chrome 

Free Materials 
Greg Morose 

Toxics Use Reduction Institute 

University of Massachusetts Lowell 

 

April 3, 2014 



Hex Chrome – Uses in 

Defense/Aerospace 

Applications 
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•  Sealants 

•  Primers 

•  Conversion coatings 

 

Source: TURI Summary of Policy Analysis 

Conversion coatings inhibit corrosion on 

metal 

parts, and are important in military, nautical 

and aerospace applications. Conversion 

coatings account for the most significant 

ongoing use of hexavalent chromium in 

Massachusetts.  

 



Hex Chrome: Driver for 

Change 
• Defense Federal Acquisition Regulation Supplement (DFARS) , May 

2011 

 

• No Department of Defense contract may include a specification or 

standard that results in a deliverable containing more than 0.1% 

hexavalent chromium  or requires use or removal during subsequent 

phases of the deliverable, unless an exception or approval applies. 

 

• Several exceptions include conversion coatings; hard chrome plating; 

chromic acid anodizing; most chromate metallic ceramics; and 

chromate washes, etches, pickling, etc.   
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TUR of Hexavalent 

Chromium (HC)  

 

 

 

 

Aluminum Substrate 
 

 

 

 

 

 

HC Conv. Coating 
 

HC Sealant 
 

Topcoat 

 

HC Primer 
 

 

 

 

 

Aluminum Substrate 
 

 

 

 

 

 

HC Conv. Coating 
 

Non-HC Sealant 
 

Topcoat 
 

Non-HC Primer 
 

 

 

 

 

Aluminum Substrate 
 

 

 

 

 

 

Non-HC Conv. 

Coating 
 

Non-HC Sealant 
 

Topcoat 
 

Non-HC Primer 
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Current State DFARS Compliant Hex Chrome Free 



Phase II Sealant Evaluation 

Team 
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Government 
 

Academia 

Industry 



Sealant Research Overview 

24 

Research 

Phase  

Timefram

e 

Purpose Materials 

Evaluated 

Phase I 2012 Screening level research of the 

key factors for sealant 

performance 

4 sealants  

2 conversion 

coatings  

2 aluminum alloys  

2 primers 

2 fastener types 

With & without 

topcoat 

 

Phase II 2013 • DFARs compliance for 

sealants 

• Sealant removal evaluation 

6 sealants 

 

 

Phase III 

?? 

2014 ?? Totally hex chrome free stack-

up: conversion coating, sealant, 

primer, & topcoat ????? 

To be determined 



Sealant Applications  
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1. Sealant applied to the threads of a fastener 

(wet installation) 

2. Sealant applied to the ends of a fastener  

3. Sealant applied to butt joint (for example a ¼ 

inch gap between materials) 

4. Sealant applied to faying surfaces (the 

surfaces of materials in contact with each 

other and joined together)  



Test Vehicle Assembly 

Drawing  
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8 stainless steel fasteners 

with 100 degree 

countersunk heads 

 

Three aluminum plates: 

2” x 4.5” x 0.25” (alloy 

7075 only) 

 

1 bottom plate 

2 top plates 



Phase II Research Project 

Objectives 
 

• Conduct technical performance testing to evaluate the corrosion 

resistance of six types of sealants for four different types of sealant 

applications.   

 

• The research results should provide significant statistical data to justify 

the use of DFARS-compliant assembly including hex chrome free 

sealants.   

 

• Continue the working relationship with research participants as a basis 

for continued collaborative research. 
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Phase II Sealant Selection 
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Vendor  Vendor 

PN   

Specification  Purpose Chemical 

Class 

Corrosion Inhibitor  

PPG 

Aerospac

e  

PS-870  MIL-PRF-81733 

Type II  

 Class 1 Grade A  

Baseline Polysulfide Hexavalent chromium 

3M  AC-735  MIL-PRF-81733 

Type II  Class 1 

Grade B   and  

AMS 3265 Class 

B 

Alternative 

Sealant 

Polysulfide Zinc phosphate 

PPG 

Aerospac

e 

PR-1775  AMS 3265 Class 

B  

 

Alternative 

Sealant 

Polysulfide Phosphite salt 

PPG 

Aerospac

e 

PR-2870 

(RW-

6040-71 ) 

MIL-PRF-81733 

Type II  Class 2 

Grade B  

Alternative 

Sealant 

 

Polythioether Phosphite salt 

 

Flame 

Master  

CS 

5500N CI 

Not yet qualified 

 

Alternative 

Sealant 

 

Polysulfide Molybdates 

 

PPG 

Aerospac

e 

PR-1440 AMS-S-8802 

Type 2 Class B 

Negative 

Control 

Polysulfide None  



Phase II Research Process 
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Test plan development 

All participants 

Test vehicle CAD design 

Raytheon 

 

Aluminum plate machining 

NASA 



Research Process 

30 

Conversion Coating 

(MacDermid Iridite 14-2) 

Northrop Grumman 

Test Vehicle Assembly* 

Raytheon 

Test Vehicle Preconditioning 

U.S. Navy 

*Fasteners for the test vehicle provided by Bombardier. 



Research Process 
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Accelerated Corrosion Test 

1,000 hours 

SO2 Salt Fog, ASTM G85 Annex 4 

(24 Test Vehicles) 

Lockheed Martin 

Long-term Corrosion Test 

1 year duration 

(6 Test Vehicles) 

NASA 



Research Process 
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Statistical Analysis & 

Write Paper 

TURI, UMass Lowell 

Sealant Removal 

TURI, UMass Lowell 

 

Corrosion Inspection & 

Analysis 

Lockheed Martin 

 



Phase II Conclusions 
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For the faying surface/butt joint areas, several alternative sealants 

containing non-hex chrome corrosion inhibitors  (AC-735, CS 5500N 

CI,  

PR-1775, and PR-2870) provided equivalent corrosion prevention 

performance to the baseline sealant PS-870. 

 

 

For the fastener holes and ring around the fastener areas, several 

alternative sealants containing non-hex chrome corrosion inhibitors 

(AC-735, PR-1775, and PR-2870) provided equivalent corrosion 

prevention performance to the baseline sealant PS-870. 

 

 

 

 

 

 



For Further Information 
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Greg Morose 

 

978-934-2954 

 

Gregory_Morose@uml.edu 

 

Toxics Use Reduction Institute 

 

University of Massachusetts Lowell 



Formaldehyde 

• Hazards 

– Respiratory and 

skin irritant, 

asthmagen 

– Known to be human 

carcinogen 

(nasopharyngeal) 

– Reproductive toxin 
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• Uses 
• Resins, binders, adhesives, 

chemical intermediate, tissue 

preservative, electroless 

plating 

• 2011 TURA Data (incl. 

paraformaldehyde, no HHS filers) 

• 8 filers 

• 2 million lbs total use 

• 138,000 lbs byproduct 

• 20,000 lbs released 

• + 1 Trade Secret filer 3,000 

lb released, 2.2 million lbs to 

POTW 

 

 



Methylene Chloride 

(Dichloromethane, DCM) 

• Hazards 

– Neurotoxin/CNS effects 

• Acute and chronic, can be 

irreversible 

– Skin irritant, defatting 

– Reasonably anticipated 

to be a carcinogen (liver, 

kidney, non-Hodgkin’s 

lymphona) 

– Liver and kidney effects 

– Groundwater pollutant 
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• Uses 
• Vapor degreasing, cleaning, 

adhesive, sealant and 

coating formulations 

• 2011 TURA Data (no HHS) 

• 17 filers  

• 303,000 lbs total use 

• Chemical distributors 

169,000 lbs  

• shipped in products 

50,000 lbs  

• 155,000 lbs byproduct 

• 42,700 lbs released 

 

 



Thank-you 

Contact information: 

 

Liz Harriman 

harriman@turi.org 

 

Greg Morose 

Gregory_Morose@uml.edu 

www.turi.org 
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Massachusetts Toxics Use Reduction Institute 

University of Massachusetts Lowell 

600 Suffolk St. Suite 501 

Lowell, MA 01854 

mailto:harriman@turi.org
http://www.turi.org/

