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Background
• Industry accounts for 36% of US energy ($100B/yr)

• DoD spends $3B/yr, $280M/yr at industrial facilities

• Process energy is reported on a voluntary basis

• AMC installations consume about 13 TBtu/yr for 
industrial processes, costing $72M/yr 

• Studies show that 20% reduction is possible

• However, it has not been very effective in DoD due 
to the lack of an incentive structure

• Most of the industrial facilities are GOCO
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Army Reported Energy Usage
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•AMC installations consume about 13 TBtu/yr 
for industrial processes, costing $72M/yr 
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DoD Policy Requirements
• ENERGY: Executive Order 13123

– Increase Industrial Efficiency 20% (1990 to 2005)
– Increase Industrial Efficiency 25% (1990 to 2010)
– Implement water conservation measures

• COMPLIANCE: Executive Order 12856
– Promote Renewable Energy Technology
– 50% Reduction in Toxic Pollutant Releases

• POLLUTION PREVENTION: Executive Order 12873
– Incorporate Waste Prevention and Recycling 
– Use ‘Environmental Preferable’ Products/Services
– Procurement Guides to Incorporate EPA Guidance
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What Is CERL Doing for the Army 
in Process Energy Optimization?

Identify and Demonstrate New opportunities 
for Army Process Energy and Pollution 
Reduction (PEPR) Through: 
– New Technologies 
– Improved Systems and Operational Modifications

Emphasis is placed on implementing 
changes that can be applied to numerous 

military installations with significant 
industrial activities 
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Our Customers
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Recent ERDC-CERL Energy/Environment 
Projects with AMC

• Energy
Process Optimization 

Assessment
PBA, WVA, ANAD, TYAD

Heating System Evaluation
PICA, ARL

Low NOx Boiler
WVA

Compressed Air System Audit 
APG, CCAD, CEGA, LCAAP, 
LSAAP, PBA, PICA, RIA, RSA, 
SIAD, WVA

PEPR Analysis Program & 
Process Optimization Guide

• Environment
Hazardous Air Pollutant 

(HAP) Control
ANAD, WVA

Acid Mass Balance & Acidic 
Wastewater Reduction

Radford AAP
Methylene Control

ANAD
Convert Oil-based to Water-

based Lubricant for 
Forging Operation

Scranton AAP
Pinkwater Treatment 

McAlester AAP
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Typical DoD Processes   
• Metal working: cutting, welding,

machining, heat treating
• Spray painting & de-painting
• Electroplating
• Load, assemble & pack (LAP)
• Explosives/propellants production
• Steam systems
• Compressed air systems
• Motor/engine testing & repair
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Major Cost Issues

• Capacity Utilization: Bottlenecks

• Material Utilization: Off-Spec, Scrap, Rework

• Labor: Productivity, Planning/Scheduling

• Energy: Steam, Electricity, Compressed Air

• Waste: Air, Water, Solid, Hazardous

• Equipment: Outdated or State-of-the-Art
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Process Optimization

• Extends conventional energy & environmental 
auditing to production/maintenance processes

• Uses a 12-step methodology and includes all 
major cost issues

• Financially audits the industrial process
• Links process changes to the “Bottom-line”
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Process Energy & Pollution Reduction
(PEPR) an Analysis Model

• Builds process database 
• Constructs process flow diagram 
• Estimates process energy & emissions
• Suggests innovation techniques
• Calculates SIR and PB period
• Provides technical reference & unit conversion
• Screens DoD industrial operations
• Supports technology transfer
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Case Examples Contained in PEPR  

• Heat Treating
• Spray Painting
• Electroplating
• A Load, Assemble and Pack Line (LAP)
• Explosives Production
• Steam/Hot Water Distribution System
• Compressed Air Distribution System
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ERDC-CERL Support to Industrial Energy

Natural gas engine 
driven air compressor

HEATER/HeatMap

PEPR audits:
• PBA
• WVA
• ANAD
• TYAD

HEATER/Heatmap:
• PICA
• ARL-Adelphi
• and troop installations

Low NOx Boiler 
Demo’s:
• WVA
• and 3 troop 
installations

NGEDAC Demo’s:
• PICA 
• WVA
• SIAD

Research for 
decision 

support tools
Technology 

demonstration 
projects

Average 20% + increase in 
process energy efficiency & 
reduced O&M costs 

Estimate life cycle cost of 
repair, replacement, and 
upgrade options.

Average total energy 
savings per plant = 

~44% 

Minimizes greenhouse 
pollutants
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Industrial Energy Optimization

Action Where When
PO Workshop & Audits Pine Bluff Arsenal, AR      June 94 & Aug 96
PO Audit  Anniston Army Depot, AL July 1995
PEPR Software CERL May 1996
PO Workshop & Audits       Watervliet Arsenal, NY Feb 1999
PO Guide CERL May 1999
PEPR Enhancement CERL June 2000
PO Workshop & Audit  Tobyhanna Army Depot, PA June 2002
PO Audit Ft. Leonard Wood, MO       April 2003
PO Audit Ft. Carson, CO May 2003
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Process Optimization Assessment at 
Ft. Leonard Wood and Ft. Carson

The 5-Day Audit Covered the Following Industrial Processes:
(1) Central heating plants
(2) Laundry
(3) Painting and Media blasting
(4) Engine overhaul and Vehicle repair

We Identified Opportunities, for each Process, to:
(1) Improve Performance
(2) Increase Efficiency and to Reduce Energy and Emissions including 

Air, Water and Solid Waste.

We Developed, for each Process: 
(1) Preliminary Capital Investments
(2) Potential Cost Savings from Process Optimization and Improvement
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Process Optimization Assessment Results

Army Base Fort Leonard Wood Fort Carson

# of Post Wide ECM 5 10

# of Heating Plant ECM 11 9

# of Laundry ECM 4 N/A

# of Maintenance Complex ECM 6 10

Total # of ECMs 26 29

Savings $1,963,275 $2,117,250

Investment $1,929,300 $1,250,300

Simple Payback 1 yr. 0.6 yr
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NGEDAC Demonstrations

Lake City
AAP

Watervliet
Arsenal

Aberdeen PG

Lone Star
AAP

Picatinny
Arsenal

Sierra Army Depot

Combat Equipment
Group - Afloat

Corpus Christi
Army Depot

Redstone
Arsenal

Pine Bluff Arsenal

Rock Island
Arsenal
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ERDC/CERL Technical Reports
“Energy Conservation and Air Toxic Compliance Plan for DoD Industrial 

Facilities” 
“Level I Process Energy Review and PEPR Workshop at Pine Bluff Arsenal”
“Level II Audit of White Phosphorus Dry-Fill Process at Pine Bluff Arsenal”
“Level II Audit of Smoke Grenade Manufacturing Process at Pine Bluff Arsenal” 
"Development of Process Energy and Pollution Reduction Analysis Tool”
"Identification of  PEPR Opportunities at DoD Industrial Facilities”
"Process Optimization Guide for Military Manufacturing and Maintenance 

Facilities”
"PEPR Level I Review at the Watervliet Arsenal” 
“Applications Guide for Compressed Air Systems”
“Compressed Air System Survey at Army Industrial Facilities”
“Demonstration of Natural Gas Engine Driven Air Compressor at Army 

Industrial Facilities”
“Process Energy Optimization Level I Review, Tobyhanna Army Depot, PA”
“ Process Optimization Assessment, Fort Leonard Wood, MO and Fort Carson, 

CO”
http://www.cecer.army.mil
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Summary and Conclusions
• Energy Can Be Used to Improve Process Performance, 

Directly Contributing to the Business Bottom Line.

•• Energy is an Important Solution Tool. However, Energy is an Important Solution Tool. However, 
Rethinking and Optimizing All Inputs to the Process Rethinking and Optimizing All Inputs to the Process 
Systems are the Total Answer.Systems are the Total Answer.

•• The 2The 2--5 Day POA  Provides the Change, Focus and 5 Day POA  Provides the Change, Focus and 
Speed to Achieve Significantly Faster and Far Greater Speed to Achieve Significantly Faster and Far Greater 
Profitability than Other Traditional Energy Audit Profitability than Other Traditional Energy Audit 
ApproachesApproaches. . 

• The PEPR Program Facilitate Data Collection, Analysis 
and Technology Transfer

Thank

You !
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