
In spite of its technical ingenuity, environmental 
engineering is finding itself bogged down in 
confl icting regulations, liabilities, and tough to defi ne 
criteria.  Now an old tool, Value Engineering, is being 
increasingly applied to expedite the environmental 
work progress.  Particularly in the tough hazardous 
waste remediation work, value engineering is the 
key to balancing technical and safety requirements, 
regulatory criteria, public concerns, and costs.

When Superfund was conceived in 1980, few 
envisioned the obstreperous chain reaction it 
would trigger.  This Pandora’s Box is exploding 
with undefinable criteria such as Applicable, 
Relevant and Appropriate Requirements (ARAP’s), 
Maximum Contaminate Levels (MCL’s), Potentially 
Responsible Parties (PRP’s), and Cultural Resource 
Protection.  These are under the auspices of 
interagency agreements such as between DOD, 
USEPA, DOE, Western Governors Association (WGA), 
Federal Committee to Develop Onsite Innovative 
Technologies (DOIT), Hazardous Waste Action 
Coalition (HWAC), and under regulations such 
as the Comprehensive Environmental Response 
Compensation and Liability Act (CERCLA), Clean Air 
Act (CAA), Clean Water Act (CWA), and so on.

Cost concerns have at times taken a back seat 
to these seemingly undefinable criteria and 
concerns.  The initial $1.6 billion Superfund estimate 
has escalated to over $100 billion for cleanup of 
all contaminated US sites.  There are no obvious, 
tried approaches since hazardous site remediation 
engineering is in its infancy; and compounded with 
the multiple conditions at radically differing sites, 
the technical solutions demand innovation.  The 
environmental cleanup challenge then becomes 
one of balancing untested technology against 
undefi ned criteria within tight fundable cost limits.

In 1988, OBM Circular A-131 recognized that a 
tool already exists which can expedite both the 
development and analysis of new technology in the 
most cost effective manner.  OMB A-131 mandated 
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the use of Value Engineering for all federal programs, 
and the results are increasingly manifested in 
environmental restoration work.  VE is well known to 
the manufacturing and construction industry, and 
its application is just as precise and powerful in the 
environmental arenas.  All the lead federal and state 
agencies, as well as many private engineering and 
remediation fi rms, have embraced the tool.

PROGRAMS

The Corps of Engineers supports EPA as the lead 
agency for many of the Superfund sites and 
accordingly they developed a joint VE program.  
The Corps has value engineers at all 39 Districts and 
14 Division Offi ces and a traveling VE study team 
(COVEST), all under the general coordination of Ted 
Dahlberg at COE headquarters.  The COE VE effort 
is also applied in the military environmental program 
which is now larger than the military construction 
program.

The US Navy has had an active value engineering 
program for its military construction since the early 
1970’s.  Accrued value engineering savings for 
this time period are measured in billions of dollars.  
These MCON projects include waste treatment 
plants, water treatment plants, sewage treatment 
plants, oil spill prevention facilities, landfill, and 
hazardous waste treatment and storage facilities.  
Defense environmental restoration projects under 
the CERCLA or Superfund act are likewise included 
in the Navy VE program.  In fi scal year 1994, value 
engineering studies will be completed on over $253 
million dollars of proposed MCON environmental 
projects, on which the Navy expects returns ranging 
from 18:1 to 50:1.  The Navy Superfund projects will 
included in the FY95 program.

The Department of Energy operates some of the 
most contaminated sites, including Rocky Flats, Oak 
Ridge, Idaho Falls, Fernald, and Hanford.  At these 
sites the primary mission has evolved from research 
and production of nuclear energy to environmental 
research and remediation.  DOE has embraced VE 
wholeheartedly, but has allowed the fi eld offi ces 
fl exibility in conducting their program.  Many of the 
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sites are operated by private prime contractors and 
subcontractors who have varying approaches to 
managing their VE programs.

At Idaho Falls, Idaho National Engineering Laboratories 
(INEL), EG&G operates the VE program for the 
entire complex.  Over the past 10 years they have 
developed an internal program in which they have 
provided VE training for over 2,500 employees, and 
facilitate their VE studies using their seven in-house 
CVS’s (Certifi ed Value Specialists as certifi ed by the 
Society of American Value Engineers).  Their program 
not only addresses environmental restoration, but 
also construction, and most recently R & D.  Using 
the interdisciplinary team approach, their facilitators 
apply the full range of analysis techniques such 
as statistical process control, benchmarking, and 
transition management within the VE workplan.  
With their team skills INEL facilitators are often asked 
to facilitate other management processes such as 
partnering, quality circles, etc.  Most of the funding for 
studies comes from specifi c project allocations so the 
VE group also markets staff to outside agencies.

The VE program at Hanford, is perhaps the most 
far reaching.  Under the direction of Sharad Desai 
with Westinghouse Hanford, VE is being routinely 
applied to operations, maintenance, construction, 
procurement, and administrative activities.  VE results 
made packaging and shipping of hazardous materials 
more functional, consistent and cost effective.  
Another VE team identifi ed four recommendations 
to reduce the hiring cycle time 43%.  The VE process 
has been utilized to develop and establish function-
oriented organizations.  Well drilling operations have 
been improved through VE to reduce drilling time 
and yield a 300:1 Ve study cost-benefi t ratio.  In all 
of these areas the driving VE objective has been 
to expedite the environmental restoration mission 
in the most cost-effective manner, while meeting 
prioritized criteria.  The Hanford studies all use trained 
CVS’s both in-house and privately contracted, with 
multidisciplined teams representing DOE, EPA, and 
the applicable contractors.

THE VE PROCESS

Value engineering is a rigorous process conducted 
by an interdisciplinary team, facilitated by a trained 
VE team leader.  The process initially defi nes the 
system under study in terms of its functions, and 
ranks those functions as higher order, basic, or 
supporting, and as essential or non-essential.  The 
costs of separate functions are defi ned, and various 
creative techniques are used to develop alternative 
approaches to satisfy the functions.  The alternatives 
are evaluated against predetermined criteria with, 
the objectives of identifying the least cost alternative 
that meets required criteria.

In environmental work, the team’s defi nition of the 
problem in terms of functions, and their analysis of 
solutions against weighted criteria often stand out as 
powerful tools exclusive to the VE process not offered 
in other decision making processes.  See Figure 1 
(Functional Defi nition of the Problem).

RESULTS

Typically, VE results have been measured in terms of 
dollars saved relative to the cost of the VE study.  In 
the construction arena these have ranged from 30:1, 
to 100:1.  Key players in the environmental fi eld are 
taking a more conservative approach and reporting 
results based only on completed savings (Figure 2).  
Since much of the work is still in the preconstruction 
planning and legal stage, the hard dollar savings 
are small compared to potential savings, and very 
small compared to the non-monetary unmeasurable 
results of VE, such as problem defi nition, expedited 
schedules, expedited decision making, and 
concurrence.  Figure 3 shows some VE Success Stories 
from the Idaho National Engineering Laboratory.

CONCLUSIONS

When dealing with hazardous materials remediation, 
much attention must be paid to detailed process 
to assure safety and regulatory compliance.  VE is 
particularly suited to this process review, because it 
quickly prioritizes the many tasks and identifi es value 
imbalance due to duplication of functional tasks, 
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and to overlapping regulatory requirements.
As an analysis tool Value Engineering is outstanding • 
for prioritizing criteria and understanding the cost 
implications of these often sensitive and political 
subjective criteria.
VE is a powerful creative tool well fitted to • 
environmental remediation design.  There are 
few known and standardized approaches 
to environmental remediation, and VE can 
contribute to the search for alternative 
solutions.
Although First Cost is seldom the highest criteria • 
in environmental remediation, VE uses cost to 
organize the process and in so doing often alerts 
the customer to unexpected areas of extremely 
high unacceptable costs.


