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An Informal Survey

• Choose between the two technologies based on the 

given information:

– Technology 1: Fixative intended to stabilize residual 

radioactive material when exposed to fire. $0.75 / square 

foot.

– Technology 2: Fixative intended to Stabilize residual 

radioactive material when exposed to fire. $0.75 / square 

foot. Met ASTM E84, NFPA 701, and UL723 fire test 

standards. 

• Choose between the two technologies based on the 

given information:

– Technology 1: Fixative intended to stabilize residual 

radioactive material when exposed to fire. $0.75 / square 

foot.

– Technology 2: Fixative intended to stabilize residual 

radioactive material when exposed to fire. $1.00 / square 

foot. Met ASTM E84, NFPA 701, and UL723 fire test 

standards. 
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Changing the Mindset:

Development to Deployment

• ROI / value creation occurs when 
technology is adopted and 
operationally deployed

• Not just about the technology

– Human factors play crucial role

• Risk aversion

• Incentive-seeking

– Holistic approach required

• “There is nothing more difficult to 
plan, more doubtful of success, nor 
more dangerous to manage than 
the creation of a new order of 
things.” Niccolo Machiavelli, The 
Prince
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Roger’s Theory of Technology 

Adoption and Diffusion

Innovators

2.5%

Early Adopters

13.5%
Early Majority

34%

Late Majority

34%

Late Adopters and Laggards

16%
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Crossing the Chasm:

Mitigating Risk and Increasing Incentive 

Mainstream

Adoption

 Standard specifications and testing 

protocols mitigate information 

asymmetry and improve trust
 Key contributors to reducing risk 

 Updating regulations accounts for 

positive impacts of new technology 

developments
 Source Term Formula in DOE-

HDBK-3010  

 Positive impact of fixatives on 

reducing ARFs and RFs

 Gives credit for using the 

technology (incentive-seekers)
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Quacks, Lemons, and Licensing: 

A Theory of Minimum Quality Standards

H.E. Leland 

• Researched the impacts of minimum 

quality standards and uniform testing 

protocols on mitigating Akerlof’s

concept of information asymmetry 

– Lack of trust and unacceptable risk by 

end users in a given technology

– Highlighted as key obstacle to tech 

adoption in GAO report, DOE’s 

Program to Develop New Technologies 

for Environmental Cleanup

• Two key relevant findings:

– Social welfare is increased by the 

imposition of a minimal quality standard 

– Minimal quality standards are 

particularly advantageous in highly risk 

averse industries 

Leland’s mathematical confirmation of positive effects of standards
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Additional Supporting Literature and 

Guidance
• Regulation directs federal departments 

to achieve a greater reliance on 
voluntary consensus standards

– Section 12(d) of the National Technology 
Transfer and Advancement Act (Public Law 
104-113) 

– Office of Management and Budget’s Circular 
A-119,“Federal Participation in the 
Development and Use of Voluntary 
Consensus Standards and in Conformity 
Assessment Activities

• 200+ academic publications highlighting 
the role of consensus-based standards 
in improving technology development 
efforts

• Informal survey results

2
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The Mandate

“There is general acceptance by the 
community on the utility of fixatives 
to immobilize residual 
contamination and mitigate risk 
during D&D activities, but a more 
formal process needs to be 
available for site personnel and 
regulators to confirm their 
capabilities. Uniform standards can 
play a significant role in this effort.”

Andrew Szilagyi, Director, DOE EM’s Office of 
Infrastructure and D&D Spraying fixative at the PFP/PRF and “Fixed” Contamination  in Blue 
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ASTM International Standards for 

D&D Technologies

 E10.03 Subcommittee 

 Focuses on D&D technologies (e.g. fixatives) 

and addresses two fundamental concerns: 

 What must the technology do 

(performance specifications)?

 How does the community confirm it does 

it (uniform testing methods)?

 SMEs from industry, government, national 

labs, international testing agencies, academia

 Independent, universally-recognized 

standards and testing protocols significantly 

mitigate risk and facilitate comparison for end-

user 

 Consensus-based development process with 

rigorous checks and balances

 Extensive peer-review and independent verification
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ASTM International Standards Development Process
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Defining Fixative Technology Standard 

Specifications and Testing Protocols 

• 3 x ASTM Standard Specifications for fixative technologies 
ISO D&D activities formally published

– E3104-17: Specifications for Strippable & Removable 
Coatings to Mitigate Spread of Radioactive 
Contamination

– E3105-17: Specifications for Permanent Coatings 
Used to Mitigate Spread of Radioactive 
Contamination

• Referenced in SRNL’S Incombustible Fixative 
and ACE 2.0 Test Plan: Radiological Hot Field 
Test of Intumescent Coating Fixatives and 
Electrostatic Precipitators 

– E3191-18: Specification for Permanent Foaming 
Fixatives Used to Mitigate the Spread of Radioactive 
Contamination

• Referenced in FIU ARC Test Plan of technology

• 1 x test method currently being balloted

– WK62177, Standard Practice for Preparation of 
Fixed Radiological/Surrogate Contamination on 
Porous Test Coupon Surfaces for Evaluation of 
Decontamination Techniques

• Linked to E3104-17 above

ASTM News Article Highlighting Newly 

Established ASTM Standards for D&D 

Technologies

Link: https://www.astm.org/standardization-

news/?q=update/coatings-help-prevent-radioactive-

contamination-decommissioning 
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Link Between Standards Development and 

Updating DOE Handbooks 

• DOE-HDBK-3010
– Contains methodology for Source Term 

Formula 

– Serves as foundation to: 1) safety basis 
calculations; 2) computer modeling programs; 
3) remediation methods and safety control 
measures; 4) schedule and costs 

– Last update was circa 1994

• Calculations do not account for use of fixative 
technologies

– Assumes MAR remains in a powder state

– Premise: Change of state occurs with 
fixative technologies – powder to 
polymer

– Validated testing protocols could confirm a 
given fixative’s impact on ARFs/RFs under a 
variety of conditions and stressors 

• Treat as solid / polymer vice powder 
(change of state)

• Can now get credit for employing the 
technology (incentive-seekers)
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Way Ahead

• Continue leveraging ASTM E10 
Committee and E10.03 
Subcommittee to develop 
operationally relevant, high priority 
standards and testing protocols for 
D&D

– E10.03 Symposia in Atlanta, Jan 2020: 
“Standards and Test Method 
Requirements Needed to Support High 
Priority D&D Technology Programs”  

• Better link / integrate with other 
efforts such as a potential DOE-
HDBK-3010 update

– Addresses “incentive-seekers” to facilitate 
bridging The Chasm


