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Basic Information 

Author   U.S. EPA Design for the Environment Program 

Year Published  2001 

Chemical(s) of Focus Tin-lead hot air solder leveling (HASL) 

Alternatives Considered  Electroless nickel/immersion gold; Electroless nickel/electroless 
palladium/immersion gold; Immersion silver; immersion tin; Organic 
solderability preservative (OSP) 

Sectors   Printed wiring boards 

Technical Function Finishing agent 

 

Methodology 

Framework EPA Cleaner Technologies Substitutes Assessment: A Methodology and 
Resource Guide 

Attributes Considered Chemical Hazard, Exposure, Cost/Benefits & Availability, Lifecycle Impacts 

Chemical Hazard Endpoints Human Health: Acute toxicity; Cancer; Respiratory effects; Dermal 
effects 

Environmental: Aquatic toxicity 

Other Hazards: Explosivity; Corrosivity; Oxidizer; Sudden Release of 
Pressure; Unstable; Combustibility; Reactivity; Flammability 

Tools Used to Assess Chemical Hazard Cannot be determined 

Other Tools Used Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) to encourage businesses to incorporate environmental concerns into 
their decision-making processes, along with traditional parameters of cost 
and performance, when choosing technologies and product; (2) standardize 
existing information about surface finish technologies; (3) present 
information about surface finish technologies not yet in widespread use, so 
PWB manufacturers and designers can evaluate the environmental and 
health risks, along with the cost and performance characteristics, of 
different technologies; and (4) encourage PWB manufacturers and designers 
to follow the example of this project and systematically evaluate other 
technologies, practices, and procedures in their operations that may affect 
the environment. 



Report Summary This analysis considers five alternatives to the surface finish HASL used in 
printed wiring boards. A summary of how each alternative performs relative 
to the baseline technology with respect to worker risk, environmental risk, 
performance, cost, and resource use is provided. Methods to prevent 
pollution in the printed wiring board industry conclude the assessment. 

Key Findings/Impact Overall, the alternative surface finishes considered in this analysis perform 
comparably, if not better than, HASL. Several of the alternative surface 
finishes are more affordable than the baseline and have the added 
advantages of using less water and metal per square foot of surface. In 
addition, improved worker, public, and ecological health, along with 
increased chemical safety, are associated with the alternatives compared to 
HASL. 

 


