
 

 

E3 – Energy, Economy, Environment: Oregon Metal Finisher 

METAL FINISHING  
A metal finishing facility, operates in a 35,000 square 

feet building, and has over 80 employees. They offer 

creative finishing capabilities unique to the industry, 

accomplished through anodizing, etching, and 

electroplating. Finishes range from conventional 

anodizing to highly decorative, with bright dips, and 

tight-tolerance hardcoats. 

SITUATION 

The business needed to consolidate two facilities, change out some older process 

equipment, and reconfigure the new layout to optimize process flow.  Integral to this 

consolidation understanding opportunities that Lean Manufacturing could provide.  The 

company utilized Oregon Department of Environmental Quality’s (ODEQ) Technical 

Assistance staff to facilitate a team-based E3 assessment in key areas the executive 

team was looking to improve efficiencies.  The company showed high-level 

commitment to the E3 process by involving top management and key process workers.  

THE E3 PROCESS 

E3 developed in part by the U.S. Environmental Protection Agency and the U.S. 

Department of Energy (DOE), is designed to improve production and profitability while 

reducing energy and environmental impact.  The E3 review involves a hands-on 

assessment of production processes, equipment and recommendations for 

improvement, and assistance with implementation.  

 

The Oregon State University (OSU) Efficiency Energy Center, a DOE Industrial 

Assessment Center (IAC) analyzed energy improvements; the Pollution Prevention 

Resource Center (PPRC) and ODEQ focused on environmental performance; and 

Manufacturing Matters, provided lean, economic, and process efficiency advice.   
 

ENERGY  

OSU’s IAC performed a detailed energy audit and identified opportunities including 

insulating tanks and hot intake and exhaust piping, reducing dye tank temperature, 

upgrading hot water boilers, air receivers, and lighting, as well as opportunities to turn 

off idling equipment and/or heat supply to equipment when not in use.  A few 

additional possibilities presented were optimizing rectifiers, consolidating chillers, and 

installing a secondary air receiver for sandblasting.  As needed in almost every 

manufacturing facility that uses compressed air, maintenance staff were advised to 

begin regularly scheduled air leak testing in all lines and connections. 

 

 

 

 

KEY STATS 

Number of E3 Recommendations  

ENERGY 6 

ECONOMY 2 

ENVIRONMENT 40 

 

Annual Savings Potential of 

Recommendations                       

(Assuming Full Implementation) 

 

3976  MMBtu/yr fuel 

consumption reduced 

 

$13,000  increased 

operational efficiencies 

 

$27,212  energy  cost 

savings  

 

   Industry: Metal Finishing 

   NAICS Code: 332813 

 

 

 

 



E3 Recommendations and Results 
 

 

ECONOMY 

Value stream mapping and work process analysis efforts optimized processes 
and manufacturing flow, gathering and using metrics to identify solutions in a 
future state map, to:  
   

 Improve inventory accuracy 

 Reduce accounting close time 

 Solve technical problems on the manufacturing floor  

 Reduce time from receipt of raw materials to shipping 
 

 
 
Shop floor visuals were recommended to further improve consistency and 
productivity.  The estimated savings in labor and material efficiency, and 
potential added revenue from increased throughput, as a result of full 
implementation is $13,000 annually.  

ENVIRONMENT 

The team wanted to address toxics reduction, and identified hexavalent 
chromium as a high priority, due to carcinogenicity, release of emissions, and 
employee exposure.  During the move of the existing plating line to the new 
consolidated facility, the company converted the hex plating line to trivalent 
chrome, reducing 1,750 gallons of hex acid waste per year, and reducing 
employee exposure.    
 
The team noticed high water use, in rinsing especially, generating a significant 
volume of wastewater requiring pretreatment.  Gathering process water use 
data for a water balance would be helpful and motivational to identify water 
recovery and reuse options.   A beneficial reuse option for the spent aluminum 
oxide blasting media was researched, and the team recommended more diligent 
management of this waste stream in the facility.  

 

KEY E3 RECOMMENDATIONS 

A partial list of potential improvements   

identified through the E3 process are listed 

below.  Implemented recommendations at 

the time of the assessment are noted (*). 

Energy  

 Insulate heated tanks and hot piping*   

 Upgrade to LED lighting 

 Replace hot water boilers  

 Turn off heat supply to idle dye tanks*  

 Install secondary air receiver 

 Optimize chillers and rectifier 

 Use polypropylene “balls” on liquid 

surface in tanks to reduce heat and 

evaporation loss 

Hazardous Material & Waste  

 Convert hex chrome plating  to 

trivalent* 

 Source separate nickel and chromium 

waste streams to facilitate recovery 

 Treat cyanide waste stream 

 

Solid Waste Reduction 

 Recycle spent pallets  

 Reuse specific packaging 

 Evaluate feasibility of recovering 

aluminum oxide in blasting 

Lean Manufacturing 

 Reduce lead time*  

 Improve inventory accuracy 

 Shop floor visuals* 

 

This 2017 Oregon E3 Project was funded by 

EPA and supported by ODEQ, OSU, PPRC, 

and Manufacturing Matters. 


