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MANAGING UNEXPLODED ORDNANCE ON 
FEDERAL LANDS 

MONDAY, MAY 2, 1994 

HOUSE OF REPRESENTATIVES, 
COMMITTEE ON NATURAL RESOURCES, 

Washington, DC. 
The committee met, pursuant to notice, in Council Chambers, 

City Hall, Seaside, California, at 9:30 a.m., Hon. George Miller 
(chairman of the committee) presiding. 

OPENING STATEMENT OF HON. GEORGE MILLER 
Mr. MILLER. The committee will come to order for the purposes 

of conducting a hearing on Managing Unexploded Ordnance on 
Public Lands. 

Although this issue has received little public attention, we will 
hear a great deal more about it in the future. For decades, military 
bases and public lands have been used for weapons testing and 
training. Many of these bases and test areas are now closing and 
must be shifted to broader public use. 

Lands strewn with unexploded ordnance, once thought to be re­
mote, are now in demand. For years, we gave little thought as to 
future use of these lands. It is now time for us to take a close look 
at this issue. Today's hearing will discuss how much Federal land 
is contaminated with unexploded ordnance and the effectiveness of 
existing cleanup technologies. 

In a 1993 report, this committee took a first step in addressing 
unexploded ordnance. That report examined the problems of envi­
ronmental contamination on our Federal public lands. Although we 
identified a large range of cleanup problems, a few presented huge, 
unquantified costs to the Treasury. One of these huge, unquantified 
costs is the cleanup of unexploded ordnance. Millions of acres are 
contaminated with ordnance, including munitions from pistols, ri­
fles and artillery, as well as bombs from naval, aerial and ground 
bombardment. 

The problem of contamination by unexploded ordnance is not lim­
ited to military bases. For years, the military has tested weapons 
on public lands withdrawn from the Department of the Interior. 

The Department of Defense now wants to return some of these 
lands, but cannot guarantee that they have been cleared of ord­
nance. In some instances, ordnance has contaminated public lands 
and Indian lands adjacent to test areas, as bombs stray past the 
designated target area. 

Our changing defense needs lend greater urgency to our search 
for successful ordnance cleanup technologies. Base closings are on 

(1) 
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the minds of communities throughout California, including here in 
Fort Ord and at Mare Island in my own district. The management 
of these base closings and development of their resources is critical 
to the future of these communities. The potential use of these lands 
is clearly limited if unexploded ordnance remain. 

Here at Fort Ord, the base closing process is well underway. As 
our witnesses will explain, some of the land at Fort Ord will be 
transferred to the State and to private entities, but the U.S. Gov­
ernment will retain title to a majority of the land contaminated 
with unexploded ordnance. Regardless of who owns the land, the 
Federal Government will retain the liability for any ordnance found 
here. 

Cleaning up Federal lands in general will mirror the process 
here at Fort Ord. First, we must ascertain the nature and the ex­
tent of the unexploded ordnance contamination. Department of the 
Interior agencies have begun inventory efforts, hampered by poor 
recordkeeping. Once we know what's out there, we have to decide 
how much of it to clean up, and this poses a much tougher ques­
tion. 

Finding and clearing unexploded ordnance is difficult, dangerous 
and expensive. In some cases, it may not be worthwhile to clean 
up heavily contaminated land. These areas will have to be closed 
to public use. But if we decide to leave explosives on the land, we 
must ensure that the public is protected into the future. 

Many people have looked narrowly at the need to clean up a sin­
gle site. Some have put substantial efforts in developing new tech­
nologies for cleanup. What this hearing today will address are some 
of the broader policy questions. How do we clear the ordnance, how 
much it will cost us, and how do we go about it in a timely fashion? 

[Prepared statement of Mr. Miller follows:] 
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Opening Statement of Chairman George Miller 

Committee on Natural Resources 

"Managing Unexploded Ordnance on Public Lands" 

Seaside, California 
Mny 2, 1994 

Good morning, ladies and gentleman. Welcome to the Committee on Natural Resources 
hearing on "Managing Unexploded Ordnance on Public Lands." 

Although this issue has received little public attention, we will hear a great deal more about it 
in the future. For decades, military bases and public lands have been used for weapons testing and 
training. Many of these bases and test areas are now closing, and must be shifted to broader public 
use. 

Lands strewn with unexploded ordnance, once thought to be remote, are now in demand. For 
years, we gave little thought as to future use of these lands. It is now time for us to take a close look 
at the issue. Today's hearing will discuss how much federal land is contaminated with unexploded 
ordnance and the effectiveness of existing clean-up technologies. 

In a 1993 report, this Committee took the first step in addressing unexploded ordnance. That 
report examined the problems of environmental contamination on our federal public lands. Although 
we identified a large range of clean-up problems, a few presented huge, unquantified cost• to the 
Treasury. One of these huge, unquantified costs is the clean-up of unexploded ordnance. Millions of 
acres are contaminated with ordnance, including munitions from pistols, rifles and artillery, as well as 
bomhs from naval, aerial and ground homhardment. 

The prohlem of contamination hy unexploded ordnance is not limited to military hases. For 
years, the military has tested weapons on puhlic lands withdrawn from the Department of the Interior. 
The Department of Defense now wants to return some of these lands, but cannot guarantee that they 
have been cleared of ordnance. In some instances, ordnance has contaminated public land and Indian 
lands adjacent to test areas, as bomhs stray past the designated target area. 

Our changing defense needs lend greater urgency to our search for successful ordnance clean-up 
technologies. Base closing is on the minds of communities throughout California, including here at 
Fort Ord and at Mare Island in my own District. The management of these hase closings and 
development of their resources is critical to the future of these communities. The potential use of 
these lands is clearly limited if unexploded ordnance remains. 

Here at Fort On.J, the hase closing process is well underway. As our witnesses will explain, 
some of the land at Fort Ord will he transferred to state and private entities. But the U.S. government 
will retain title to the majority of the i<Jnd contaminated with unexploded ordnance. Regardless of who 
owns the land, the federal government will retain the liability for any ordnance found there. 

Cleaning up federal lands in general will mirror the process here at Fort Ord. First we must 
ascertain the nature and extent of UXO contamination. Department of the Interior agencies have 
begun inventory efforts, hampered hy poor record-keeping. Once we know what's out there, we have 
to decide how much of it to clean up. This is a much tougher guestion. 

Finding and clearing unexploded ordnance is difficult, dangerous, and expensive. In some cases, 
it may not be worthwhile tt1 clean up heavily contaminated land. These areas will have to be closed to 
public use_ But if v.re decide tr~ leave exp!m:ives un the land, .. .,.e must ens!.:re that the puhlic is 
protected in the future. 

Many people have looked narrowly at the need to clean up a single site. Some have put 
substantial effort into developing new technologies for dean-up. What this hearing will address is 
some of the broader policy questions. How much land will we clear of ordnance? What will it cost 
us? How can we protect the public'! Have some of our lands been sacrificed permanently for 
corroding bombs? 

I look forward to learning the answers to these questions here today. 
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Mr. MILLER. I am delighted to bring the Natural Resources Com­
mittee to Monterey County, to Seaside, and I want to thank the 
city of Seaside for making these facilities, rather unique facilities 
available. Usually, public officials have a barrier between them­
selves and the audience, but this is a very inviting facility and 
hopefully it will facilitate some of the questions and answers that 
we will have in this hearing. 

We're here at the insistence of my colleague in the Congress, 
Congressman Sam Farr, who has taken over the struggle of clean­
ing up Fort Ord and getting its reuse completed on a timely basis. 
I am delighted to be here and delighted that Sam has also chosen 
to be a member of our Committee on Natural Resources. 

Sam, thank you and you're recognized for any statement you 
might make. 

OPENING STATEMENT OF HON. SAM FARR 
Mr. FARR. Thank you very much, Mr. Chairman. I'd like towel­

come you and the committee to where California government 
began, here in the Monterey Peninsula, and with that, to this 
unique City Chamber Hall. Councilwoman Ellen Rucka is here and 
Mayor Lance McClair was here just a moment ago. We'd like to 
thank you for allowing us to use your facilities. 

It's a great pleasure to have this first-of-a-kind hearing in the 
United States right here in our own backyard. Fort Ord is being 
closed. Fort Ord is a military base with about 28,000 acres, almost 
the size of the city and county of San Francisco. I want to thank 
you, Mr. Chairman, for coming here to review the burden that we 
all have in realizing the extent of lands contaminated with 
unexploded ordnance throughout the United States, but particu­
larly here because we have about an 8,000-acre firing range not 
many miles from where we're sitting right now that is contami­
nated with unexploded ordnance. 

Fort Ord has been around since the early 1900s. It served as a 
training and a staging facility for infantry troops and for naval 
forces. Unexploded ordnance, including artillery shells, hand gre­
nades, anti-tank weaponry, are the most obvious ones to be able to 
find at Fort Ord and create incredible environmental problems. 

Today, we're going to learn more about the extent and the mag­
nitude of the unexploded ordnance contamination on our military 
bases and on other public lands. The high cost of current cleanup 
technology severely restricts the transfer of the land back to the 
community for any kind of redevelopment project. 

In the case of Fort Ord, the 8,000-acre impact area will be trans­
ferred from the Department of the Army to the Department of Inte­
rior. No construction or other uses that would penetrate the surface 
of the ground or exert heavy ground pressure will be allowed on 
those 8,000 acres. 

I'm very interested in hearing from the Bureau of Land Manage­
ment how the land will be used and from the unexploded ordnance 
cleanup technology experts that are here today about current re­
search efforts. 

I think we have a lot to learn from Fort Ord. One of the things 
that we ought to learn is that we can tum these liabilities into as­
sets, because we are at a point in our development in the world 
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where the United States is very conscious about its need to be envi­
ronmentally sensitive and create even degrees in environmental 
management. 

And I believe that Fort Ord is going to allow us to provide tech­
nology training for jobs of the future. As California moves from 
much of its military and defense contract reliance into new forms 
of job creation and job development, I think the green technology, 
using the liabilities that we're finding from past government expe­
riences can prove assets for us in helping to provide training for 
the future. 

Just this year, earlier this year, then-Deputy Secretary William 
Perry was here at Fort Ord. He designated Fort Ord as a model 
base closure and realignment initiative for the country. Other base 
closure cleanups in many ways will mirror the process at Fort Ord. 
We will learn more about this from the Fort Ord Base Commander, 
Colonel Ellzey, who is going to speak to us this morning. 

The Western Governors' Association has also selected Fort Ord 
as a DOlT Demonstration Site, and we will learn more about their 
activities today. 

Given the relatively pristine environment of this area and the 
competing demands for tourism, for economic redevelopment, agri­
culture and environmental activism, the Fort Ord base closure will, 
I believe, provide an excellent model not only for this area, but for 
the entire country. 

Local public reaction to base closure has been carefully mon­
itored. Most recently, the community has come together with Sen­
ator Mello's Joint Powers Authority, creating a single governing en­
tity for Fort Ord. It will be a consortium of local governments that 
will jointly, via the Joint Powers Authority, determine Fort Ord 
reuse policy. 

We also have a high level of community involvement in the post­
closure governance of environmental risk and assessment manage­
ment. This has been critically important in ensuring a smooth 
transition. I look forward to hearing from the Fort Ord Reuse 
Group and from the Fort Ord Restoration Advisory Board, as well 
as from Monterey County's Environmental Health Officer, Walter 
Wong. 

In defining such questions as how clean is clean and in setting 
sound environmental regulatory policy, we have worked closely 
with the EPA and CAL-EPA. I'm glad to see that both of them 
have representatives here. In fact, I think it's a first-of-its-kind 
roundtable regulatory entity that has been able to deal with the 
cleanup issues at Fort Ord and, I've been told, has done it under 
budget and ahead of schedule, which is really remarkable. 

To deal with the unexploded ordnance and other environmental 
problems at Fort Ord, the University of California has proposed the 
establishment of a Cooperative Institute for Environmental Reme­
diation and Policy. The Department of Defense has authorized $4 
million for the project, but the funds have not yet been released. 
I'd like the DOD representatives here to tell me when will these 
funds be released. 

The idea behind this institute is that the cleanup process itself 
can become a source of technology transfer and economic develop­
ment, while providing the Department of Defense with information 
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and experience that can expedite cleanup at military bases world­
wide. 

I think we'll learn today how the University of California could 
play a crucial role in cooperation with the Department of Defense, 
the Western Governors' Association, local community groups and 
others that are interested in research and in testing of the new 
unexploded ordnance cleanup technologies and in the ·formulation 
of a national policy on cleanup. 

So, Mr. Chairman, as the newest member of your Natural Re­
sources Committee and also a member of the Armed Services Com­
mittee, I very much look forward to hearing from today's witnesses 
and working with you on this very important issue that has started 
with today's hearing. 

[Prepared· statement of Mr. Farr follows:] 
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Opening Statamant of Congressman Sam Farr 

Committee on Natural Resources 

•Managing Unexploded Ordnance on Public Landa• 

Seaside, California 

May 2, 1994 

Good morning Mr. Chairman, ladies and gentlemen. It is a great 
pleasure to host this important hearing which as you know is the 
first of its kind. I would especially like to thank Chairman 
Miller for holding this hearing in the district, so near Fort" 
Ord, where we have an 8,000 acre firing range impact area that is 
contaminated with unexploded ordnance. 

Since its establishment in the early 1900's, Fort Ord served as a 
training and staging facility for infantry troops and naval 
forces. Unexploded ordnance including artillery shells, hand 
grenades and anti-tank weaponry is the most ubiquitous and 
intractable environmental problem at Fort Ord. 

Today we will learn more about the extent and the magnitude of 
UXO contamination on our military bases and on other public 
lands. 

The high cost of current cleanup technology severely restricts 
the transfer of land back to the community for any kind of 
redevelopment project. In the case of Fort Ord, the 8,000 acre 
impact area will be transferred from the Department of the Army 
to the Department of Interior. No construction or other uses 
that would penetrate the surface of the ground or exert heavy 
ground pressure will be allowed. I am very interested in hearing 
from the BLM on how the land will be used and from UXO cleanup 
technology experts on current research efforts. 

I thinR we have a lot to learn from Fort Ord: 

In 1993 then Deputy Secretary William Perry designated 
Fort Ord as a model base closure and realignment 
initiative for the country. Other base closure 
cleanups will in many ways mirror the process at Fort 
Ord. We will learn more about this from Fort Ord Base 
Commander Colonel Ellzey. 

The Western Governors Association has selected Fort Ord 
as a DOIT Demonstration Site . We will learn more about 
their activities today. 

Given the relatively pristine environment in this area 
and the competing demands of tourism, economic 
redevelopment, agriculture and environmental activism, 
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the Fort Ord base closure will I believe provide an 
excellent model for the country. 

Local public reaction to base closure has been 
carefully monitored. Most recently, the community has 
come together and Senator Mello's Joint Powers 
Authority Bill was passed. This will create a 
consortium of local governments that will jointly via a 
Joint Powers Authority determine Fort Ord re-use 
policy. 

We have a high level of community involvement in the 
post-closure governance of environmental risk 
assessment and management. This has been crit:ically 
important in ensuring a smooth transition. I look 
forward to hearing from The Fort Ord Reuse Group and 
the Fort Ord Restoration Advisory Board as well as 
Monterey County's Environmental Health Director. 

In defining questions such as: How clean is c:lean? and in 
setting sound environmental regulatory policy we have 
worked closely with EPA and CAL-EPA. I am glad to see 
them here today. 

To deal with the UXO and other environmental problems 
at Fort Ord, the University of California has proposed 
the establishment of a Cooperative Institute for 
Environmental Remediation and Policy. The DOD has 
authorized $4 million for the project but the funds 
have yet to be released. I would like the DOD 
representatives here to tell me when these funds will 
be released. 

The idea behind the institute is that the clean-up 
process itself become a source of technology transfer 
and economic development while providing the Department 
of Defense with information and experience that can 
expedite cleanup at military bases worldwide. We will 
learn today about how UC could play a crucial role in 
cooperation with DOD, the WGA, local community groups, 
and others, in research and testing of new UXO cleanup 
technologies and in the formulation of clean-up policy. 

Mr. Chairman, as a member of the Natural Resources Committee and 
the Armed Services Committee, I very much look forward to hearing 
from today's witnesses and to working with you on this important 
issue. 
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PANEL CONSISTING OF DAVID NAWI, SOLICITOR, PACIFIC 
SOUTHWEST REGION, DEPARTMENT OF THE INTERIOR; 
LEWIS D. WALKER, DEPUTY ASSISTANT SECRETARY OF THE 
ARMY, ENVIRONMENT, SAFETY AND OCCUPATIONAL 
HEALTH, DEPARTMENT OF DEFENSE, ACCOMPANIED BY 
PETER MURPHY, ESQ.; JAMES M. SOUBY, EXECUTIVE DIREC­
TOR, WESTERN GOVERNORS' ASSOCIATION; JIM AUSTRENG, 
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY, AND 
SPOKESPERSON, MILITARY MUNITIONS WASTE WORKING 
GROUP, FEDERAL ADVISORY COMMI1TEE TO DEVELOP ON­
SITE INNOVATIVE TECHNOLOGY (DOlT COMMI'ITEE); AND 
JULIE ANDERSON, DIRECTOR, FEDERAL FACILITY CLEANUP 
OFFICE, ENVIRONMENTAL PROTECTION AGENCY, REGION 9, 
ACCOMPANIED BY JOHN CHESTNUTT, REMEDIAL PROJECT 
MANAGER FOR FORT ORD 
Mr. MILLER. Thank you. We will begin with our first panel, made 

up of Mr. David Nawi, who is the Regional Solicitor, the Depart­
ment of Interior; Mr. Lewis Walker, who is the Deputy Assistant 
Secretary of Defense for Environment, Safety and Occupational 
Health, Department of Defense; Mr. Jim Souby, who is the execu­
tive director of the Western Governors' Association, accompanied by 
Jim Austreng, who is the chairman of the Military Munitions 
Waste Working Group; and Julie Anderson, who is the Director of 
the Federal Facilities Cleanup Office, U.S. Environmental Protec­
tion Agency, who will be accompanied, also, by John Chestnutt, 
who is the remedial project manager for Fort Ord. 

Welcome to the committee. Your full statements will be placed in 
the record in their entirety, and you can proceed in the manner in 
which you're most comfortable here. 

David, we'll begin with you. If you have additional exhibits or 
what have you, they also will be made part of the record of this 
hearing. Obviously, to the extent to which you can please summa­
rize your remarks and make the pertinent points to allow time for 
questions. It's a fairly long witness list here, and others have con­
cern that they haven't been on it. So we're trying to balance it all 
out here. 

So, David, we'll begin with you. 

STATEMENT OF DAVID NAWI 
Mr. NAWI. Thank you very much. Good morning, Mr. Chairman 

and Congressman Farr. It's a great pleasure to be here and present 
the views of the Department of the Interior on the issue of 
unexploded ordnance on Federal lands managed by the Depart­
ment of the Interior. 

Unexploded ordnance, or UXO, on the surface and in the sub­
surface lands managed by Interior is primarily a legacy of military 
training during the periods of World War II and the Korean action. 
However, incidents continue today with accidental or emergency re­
lease of aircraft munitions. 

Additionally, while current military base closure actions provide 
opportunities for the transfer of lands to Interior, some of these 
lands are contaminated with unexploded ordnance. Public domain 
lands have been used for military training for many years. When 
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the military no longer needs the lands, the surface of the lands is 
cleared and administrative jurisdiction returned to Interior. 

The subsurface, however, has usually not been cleaned up for a 
variety of reasons, including technology limitations, cost and the 
very low risk from accidents caused by UXO in the subsurface. 
These hidden risks are of concern to our land managing agencies 
and the general public, as they restrict the reuse of the lands, and 
they present risks both to the public and to employees of the De­
partment of Interior. 

The need to clean up military bases before they are closed is 
driving technological advancements in detection and location tech­
nologies. Additionally, there is increasing use of Interior-managed 
lands by the general public, and consequently, a potential for in­
creased exposure to UXO that may remain on or under the surface 
of the lands. Therefore, this is a most opportune time to look at the 
U:XO situation on the lands managed by Interior. 

Turning, first, to the scope of the problem. Interior agencies man­
age more than 10 million acres of formerly used Defense sites that 
are potentially contaminated with UXO, primarily in the sub­
surface. The Bureau of Land Management manages over 6 million 
acres of former maneuver areas with impact ranges at 118 sites na­
tionwide, mostly in the western states. 

Approximately 1.3 million of the 6 million acres are known to 
contain unexploded ordnance. The remaining 4. 7 million acres need 
additional study before they can be certified as free from U:XO. 

The surface of these lands was cleared of UXO prior to return to 
BLM administration, but through natural processes, such as ero­
sion and frost heaving, some formerly subsurface U:XO may now be 
on the surface. The Fish and Wildlife Service manages an esti­
mated 3. 7 million acres of land, with documented or suspected 
U:XO on 24 statutorily-created refuges. 

Portions of a number of Indian reservations are also contami­
nated with U:XO. This contamination has been primarily through 
the accidental release of munitions. An initial review of National 
Park System lands indicates only two sites which may be contami­
nated with U:XO. 

Insular areas of the United States have significant munitions 
waste problems dating from World War II. These munitions are 
found on the surface, in the subsurface, and underwater. 

Turning next to the risk to the using public. The primary focus 
of Interior's management of contaminated lands is on the safety of 
the public and of Interior's own personnel. To understand the level 
of risk to persons on U:XO-contaminated lands, we must first un­
derstand the nature of the problem. The primary consideration in 
risk assessment is exposure to the hazard. Except for the insular 
areas, the contaminated lands are generally remote and only occa­
sionally used by ranchers and recreationists. Therefore, there is 
only limited exposure to the hazard. 

Additionally, as I mentioned earlier, the surfaces of the lands 
were generally cleared of U:XO before military transfer to the De­
partment of Interior. Although natural factors may cause exposure 
of subsurface UXO, the military has been very responsive in remov­
ing these items as they are found. 
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Therefore, we believe there is very little opportunity for a person 
to come in contact with UXO and limited risk to the general public. 
Exceptions to this general analysis do not apply to the insular 
areas and Alaska, and lands which are simultaneously within a 
wildlife refuge and active military range. In these situations, there 
is a greater potential that munitions may be on the surface. 

Most of the UX:Os on Interior-managed lands are World War II 
or Korean vintage and, therefore, not likely to detonate unless 
there is an outside stimulus. Such a stimulus might include tum­
bling in a streambed after being exposed by water erosion, striking 
with a piece of equipment, or significant heat, as exposure to a 
campfire. 

Although these actions occur through recreational use, their like­
lihood, we believe, is extremely remote. What is more likely and 
our biggest concern stems from the unpredictable human factor; 
that is, someone may find a UXO and cause it to detonate. Exam­
ples would be picking up or digging out a partially exposed muni­
tions to take home as a souvenir or throwing it in a fire to see what 
happens. 

The initial disturbance, bouncing around while transporting, or 
attempt to dismantle the munitions all could cause it to detonate. 

The vast majority of any UXO on Interior-managed lands are 
buried at a depth that no one would expect to find and disturb 
them. As long as the UXO are left undisturbed and buried, they 
are not a risk to anyone. It is significant that the risk associated 
with the cleanup of UXO in the subsurface with current technology 
is much greater than leaving the buried items in place and clean­
ing up the UXO that is moved to the surface by natural geological 
forces. 

Turning next to management considerations. It becomes appar­
ent that the most critical management action is to keep the surface 
clear of UXO. But there is in this connection a technological and 
practical problem. That is how to monitor over 10 million acres to 
determine if anything has come to the surface or was missed when 
the land was initially cleared. 

The military services retain liability and responsibility for clean­
up of UXO. Funding for clearance of UXO is through the Defense 
Environmental Restoration Program, with the U.S. Army Corps of 
Engineers assigned the task of cleanup of formerly used Defense 
sites. 

The military funds research and development of new technologies 
to solve UXO problems through the Strategic Research and Devel­
opment Program and has become very interested in solving these 
problems as they relate to military base closures. These new tech­
nologies are also applicable to the former Defense sites managed by 
Interior. 

It is our understanding that there are currently no systems that 
can scan large acreage to detect, locate and identify UXO on the 
surface. Airborne systems that should be able to detect and locate 
large metal objects or concentrations of metal are only now becom­
ing available, but they are still not developed to the point where 
they can discriminate between UXO and other types of metal. 

The technology that allows an accurate look into the subsurface 
is getting better, but the need for all-terrain use, sensing large 
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acreage, as well as the large number of false returns and the costs 
remain problems. Subsurface clearance with current technologies 
may, for example, cost over $100,000 per acre for land which will 
be of very little value even after cleanup. 

The Department of Interior is working actively on technology 
problems through the Federal Advisory Committee on the Develop­
ment of On-Site Innovative Technologies. This committee is a part­
nership of the Western Governors' Association, the Departments of 
Energy, Defense, Interior, and the U.S. Environmental Protection 
Agency. Its purpose is to demonstrate and commercialize tech­
nologies for the remediation of hazardous waste, including UXO. 

On the lands they administer, the Interior agencies have the re­
sponsibility for managing the public's exposure to risk from UXO, 
including controlling access, monitoring for UXO on the surface, 
and notifying the military's Explosive Ordnance Disposal Team 
when exposed UXO are found or when there is a requirement to 
clear a site to depth. 

Controlling access where UXO might exist is best done by not 
providing services that encourage use of the area and by refusing 
to grant authorizations in or across areas that may contain UXO. 

We also believe education of authorized users of UXO-contami­
nated areas is a fruitful avenue to pursue. Users must understand 
that if they find UXO, they should not touch it, but should mark 
the area and report the sighting to the local land manager. 

Any activities that require heavy equipment or digging into the 
subsurface require clearance to an appropriate depth by a military 
Explosive Ordnance Disposal Team. Activities such as building 
fence lines, rights-of-way for pipelines, pole sites for power lines 
and similar action require such clearance. 

Turning to base closure opportunities. We believe that one of the 
opportunities presented by military base closures is the retention 
of sensitive habitat and open space on Department of Defense 
lands by transfer to the Department of Interior agencies. This may 
also have the added benefit of reducing the cost to the military of 
closing the base. 

This can happen in Fort Meade, Maryland, with the lands being 
added to the Patuxent National Wildlife Refuge. Another oppor­
tunity is here at Fort Ord, as you are aware and as you will be 
discussing later this morning. It should be understood that the De­
partment of Interior will not take over management of any base 
closure lands until the lands are appropriately cleared of UXO and 
other hazardous materials or access is restricted so that there will 
be minimal risk associated with the proposed reuse of the area. 

The issue of risk associated with the proposed reuse of an area 
is best resolved through an open dialogue with base closure person­
nel, the future land managers, involved local interests, and poten­
tial users of the area. The dialogue should provide an understand­
ing of the nature of risk to all stakeholders in the reuse of the land 
and provide the land manager with information concerning the de­
gree of risk the stakeholders are willing to accept. 

This can be accomplished through the local ReUse Committee es­
tablished to make recommendations on the disposition of military 
lands on base closing. A Fort Ord Restoration Task Force has also 
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been established to address environmental considerations of the 
closure of this base. 

We have come a long way in the past few years in understanding 
the UXO problem, the limitations on the clearance technology, and 
in developing working relationships between the military and Inte­
rior agencies. We anticipate and look forward to continued coordi­
nation with the military to establish priorities for our UXO clear­
ance needs and to ensure that technologies are developed to solve 
our problems. 

This concludes my statement. I will be glad to convey to appro­
priate persons in the Department any concerns you may have, and 
I'll be glad to answer any questions you may have. 

[Prepared statement of Mr. Nawi follows:] 
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~2~ 
STATEMENT OF DAVID NAWI, REGIONAL SOLICITOR FOR THE PACIFIC 
SOUTHWEST REGION, UNITED STATES DEPARTMENT OF THE INTERIOR, 
BEFORE THE SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATION, COMMITTEE 
ON NATURAL RESOURCES, UNITED STATES HOUSE OF REPRESENTATIVES, ON 
THE SUBJECT OF UNEXPLODED ORDNANCE ON THE PUBLIC LANDS. 

Thank you for the opportunity to present the Department of the 

Interior's views on the issue of unexploded ordnance (UXO) on 

Federal lands managed by Interior agencies. unexploded ordnance 

(UXO) on the surface and in the subsurface of lands managed by 

the Interior Department is primarily a legacy of military 

training during the periods of World War II and the Korean 

action. However, incidents do continue today with accidental or 

emergency release of aircraft munitions. Additionally, while the 

current military base closure actions provide opportunities for 

the transfer of lands to Interior, some of these lands are 

contaminated with uxo. 

Public domain lands have been used for military training for many 

years. When the military no longer needs the lands , the surface 

of the lands is cleared and administrative jurisdiction returned 

to the Department of the Interior. The subsurface, however, has 

usually not, been cleaned up for a variety of reasons including 

technology limitations, cost, and the very low risk from UXO in 

the subsurface. These hidden risks are of concern to our land 

managing agencies and the general public, as they restrict the 

reuse of these lands and present risk to the public and our own 

employees. 
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The need to clean up military bases before they are closed is 

driving technical advancements in detection and location 

technologies. Additionally, there is increasing use of Interior­

managed lands by the general public and consequently a potential 

for increased exposure to UXO that may remain on or under the 

surface of these lands. Therefore, this is an opportune time to 

look at the UXO situation on the lands managed by Interior. 

I will address the scope of the problem, the risk to the using 

public, management considerations and finally the opportunities 

that exist due to base closures. 

Scope of the Problem 

Interior agencies manage more than 10-million acres of formerly 

used Defense sites that are potentially contaminated with UXO, 

primarily in the subsurface. 

The Bureau of Land Management manages over 6 million acres of 

former maneuver areas and impact ranges ·at 118 sites. 

Approximately 1 . 3 million of the 6 million acres are known to 

contain unexploded ordnance; the remaining 4.7 million acres need 

additional study before they can be certified as free of uxo . 

The lands which are known to contain unexploded ordnance are one­

half of one percent (0.5\) of the lands managed by the BLM. The 

surface of these lands was cleared of UXO prior to return to BLM 
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administration, but through natural processes, such as erosion 

and frost heaving, some UXO may be on the surface. 

The Fish and Wildlife Service manages an estimated 3.7 million 

acres of land with documented or suspected UXO on 24 refuges. 

These lands were placed in refuge status by statute. Two 

examples of refuges with UXO are the Alaska Maritime National 

Wildlife Refuge (some of the Aleutian Islands have battlefield 

munitions from World 

War II), and the range area at Fort Meade, Maryland (a base 

closure under Public Law 101-519). The Desert National Wildlife 

Refuge, Cabeza Prieta National Wildlife Refuge, and others are 

still active military range areas. 

3 

Portions of a number of Indian reservations are contaminated with 

UXO. This contamination has been through accidental release of 

munitions. An example is the Walker River Reservation adjacent 

to the Navy's Bravo-19 range near Fallon, Nevada. A report on 

the extent of UXO contamination on Indian reservations will not 

be available until the Fall of 1994. 

An initial review of National Park System lands indicates only 

two sites which are contaminated with UXO. 
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United States-related insular areas have significant munitions 

waste problems dating from World War II. These munitions are 

found on the surface, in the subsurface, and underwater. 

Risk to the Using Public 

The primary focus of Interior's management of lands contaminated 

with UXO is the safety of the public and our own personnel. To 

understand the level of risk to persons using UXO-contaminated 

lands, we must first understand the nature of the problem. 

4 

The primary consideration in risk assessment is exposure to the 

hazard. The contaminated lands are generally remote and only 

occasionally used by ranchers and recreationists, except for 

lands in the former and current United States insular areas. 

Therefore, there is only a very limited exposure to the hazard. 

Additionally, as mentioned above, the surface of the lands were 

cleared of UXO before the military transferred the lands to the 

Interior. Although wind and water erosion, frost heaving, and 

other natural forces may expose subsurface UXOs, the military has 

been very responsive in removing items when they are found. 

Therefore, there is very little opportunity for a person to come 

into contact with UXO and limited risk for the general public. 

The exceptions to this are the battlefields of World War II in 

the United States insular areas and Alaska, and lands which are 
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simultaneously within a wildlife refuge and an active military 

range. In these situations, munitions may be on the surface. 

5 

Most of the UXOs on Interior managed lands are of World War II or 

Korean vintage and, therefore, not likely to detonate unless 

there is an outside stimulus. A stimulus might include such 

things as tumbling in a stream bed after being exposed by water 

erosion; striking with a piece of equipment, such as a shovel or 

tent peg; or significant heat such as a campfire over a near­

surface uxo. Although actions incidental to recreational use 

might cause a detonation, the likelihood is extremely remote. 

What is more likely, and our biggest concern, is that someone may 

find a UXO and cause it to detonate. Examples would be picking 

up or digging out a partially exposed munition to take home as a 

souvenir or throwing it in a fire to see what happens. The 

initial disturbance, bouncing around while transporting, an 

attempt to dismantle the munition, or the heat of a fire could 

all cause it to detonate. 

The vast majority of any UXO on the Interior managed lands are 

buried at a depth that no one would find and disturb them. As 

long as the UXOs are left undisturbed and buried, they are not a 

risk to anyone. Herein is a significant point - the risk 

associated with cleanup of UXO in the subsurface, with current 

technology, is much greater than leaving the buried items in 
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place and cleaning up the UXO that is moved to the surface by 

natural geologic forces. 

Management Considerations 

From the discussion of risk, it becomes apparent that the most 

critical management action is to keep the surface clear of uxo. 

But herein lies a technology shortfall: How to monitor over 10-

million acres to determine if anything has come to the surface. 

6 

The military services retain liability and responsibility for 

clean up of UXOs. Funding for clearance of UXOs is through the 

Defense Environmental Restoration Program with the U.S. Army 

Corps of Engineers assigned the task of clean up of formerly used 

Defense sites. The military funds r~search and development of 

new technologies to solve UXO problems through the Strategic 

Research and Development Program and has become very interested 

in solving UXO problems as it relates to military base closure. 

These new technologies are also applicable to the former Defense 

sites managed by the Interior. 

It is our understanding that there are currently no systems that 

can scan large acreage to detect, locate, and identify UXO on the 

surface. We understand that airborne systems that should be able 

to detect and locate large metal objects or concentrations of 

metal are only now becoming available, but they are still not 
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able to discriminate between an abandoned car body and a 2000-lb 

bomb. 

The technology that allows an accurate look into the subsurface 

is getting better, but the ability for all-terrain use, sensing 

large acreage, the large number of false returns, and the cost 

remain problems. Subsurface clearance with current technologies 

may, for example, cost over $100,000 an acre for land that would 

be valued at $100 an acre after cleanup. 

7 

Interior is working on the technology problem through the Federal 

Advisory Committee on the Development of on-site Innovative 

Technologies. This committee is a partnership of the Western 

Governors' Association, the Department of Energy, the Department 

of Defense, the Environmental Protection Agency, and the 

Department of the Interior. Its purpose is to demonstrate and 

commercialize technologies for the remediation of hazardous 

waste, including UXO. 

The Interior agencies have the responsibility for managing the 

public's exposure to risk from UXOs, including controlling 

access, monitoring for UXOs on the surface, and notifying the 

military's explosive ordnance disposal teams when exposed UXO are 

found or when there is a requirement to clear a sit.e to depth. 

Controlling access to areas where UXO may exist is best done by 

not providing services that encourage use of the area, and by 
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refusing to grant use authorizations in or across areas that may 

contain uxo. Uncontrolled access areas which are likely to be 

used by campers and off road vehicles can be cleared to a greater 

depth than areas where less intensive use is expected. 

Education of authorized users of UXO-contaminated areas is 

another important consideration. Users must understand that if 

they find uxo, they should not touch it, but should mark the area 

and report the sighting to the local land manager. 

Any activities that would require heavy equipment or digging into 

the subsurface would require clearance to the appropriate depth 

by a military explosive ordnance disposal team. Activities such 

as building fence lines, rights-of-way for pipelines, pole sites 

for power lines and similar actions would require such clearance 

prior to entering the lands. 

Base Closure Opportunities 

One of the opportunities presented by military base closures is 

the retention of critical habitat and open space values on the 

Department of Defense (DOD) lands by transfer to Department of 

the Interior agencies. This may also have the added benefit of 

reducing the cost to the military of closing the base. We have 

already mentioned the closure at Fort Meade, Maryland, with the 
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lands being added to the Patuxent National Wildlife Refuge. 

Another opportunity is here at Fort Ord. 

9 

It must be understood that the Department of the Interior will 

not take over management of any base closure lands until those 

lands are appropriately cleared of UXO and other hazardous 

materials or access is restricted so there will be minimal risk 

associated with the proposed reuse of the area. The issue of 

risk associated with th~ proposed reuse of an area is best 

resolved through open dialogue with the base closure personnel, 

the future land manager and the potential users of the area. The 

dialogue should provide an understanding of the nature of the 

risk to all stakeholders in the reuse of the land and provide the 

land manager with information concerning the degree of risk the 

stakeholders are willing to accept. This can be accomplished 

through the local Re-use Committee established to make 

recommendations on the disposition of the military lands on base 

closing. A Fort Ord Restoration Task Force has also been 

established to address environmental considerations of the 

closure of this base. 
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summary 

We have come a long way in the past few years in understanding 

the UXO problem, the limitations of the clearance technology, and 

developing working relationships between the military and the 

Interior agencies. 

We anticipate continued coordination with the military to 

establish priorities for our UXO clearance needs and to insure 

the technologies are developed to solve our problems. 

This concludes my statement. I will be pleased to answer your 

questions. 
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Mr. MILLER. Thank you. Mr. Walker. 

STATEMENT OF LEWIS D. WALKER 

Mr. WALKER. Mr. Chairman and Mr. Farr, it is my pleasure to 
appear here this morning on behalf of the Department of Defense 
and to discuss the issue of unexploded ordnance on public lands. 

The Army currently controls 12 million acres of land, of which 
6.6 million are withdrawn lands. The Department of the Army, 
along with the other components of the Department of Defense, is 
committed to being a careful steward of all lands entrusted to its 
control. AI3 a part of our stewardship responsibilities, we execute 
the Defense Environmental Restoration Program, known as the 
DERP. 

This program consists of three components-the Installation Res­
toration Program, which cleans up active military posts; the for­
merly used Defense Sites Program or the FUDS Program, which 
addresses contamination of sites formerly controlled by DOD; and, 
the Base Realignment and Closure Cleanup Program, which cleans 
up contamination at installations targeted for closure. 

These programs are executed in compliance with the Comprehen­
sive Environmental Response, Compensation and Liability Act and 
the Resource Conservation and Recovery Act and other applicable 
environmental laws. 

These environmental laws usually come into play when 
unexploded ordnance have resulted in the release of contamination 
into the environment. When such releases occur, the Department 
cleans up the contamination following regulatory requirements. 

AI3 a general matter, however, we view the UXO as a safety issue 
rather than an environmental issue. More often, the unexploded 
ordnance exist in the ground without a release of contamination 
that threatens human health or the environment. In circumstances 
where there has been no such release and where the unexploded 
ordnance does not pose a safety threat, there may be no reason to 
remove the unexploded ordnance. 

This is especially true when the actions required to remove the 
unexploded ordnance have adverse impacts on a sensitive eco­
system. For example, here at Fort Ord, about 15,000 acres of land 
containing unexploded ordnance are slated for transfer to the Bu­
reau of Land Management. This land, which BLM would keep as 
open space, constitutes one of the last surviving tracts of California 
marine chaparral habitat. 

Given that the proposed reuse by BLM would include control of 
public access, with little chance of subsurface disturbance of the 
unexploded ordnance, we must consider whether the extensive 
unexploded ordnance remediation is warranted because of the dam­
age that it may pose to an extremely fragile ecosystem. 

Clearly, however, our overriding concern is determining the ap­
propriate level of remediation, which will be in ensuring that the 
area is safe for expected exposure to pedestrian access. 

With this philosophy in mind, we are assessing the scope of the 
unexploded ordnance issues on withdrawn lands. At this time, no 
withdrawn lands on active Army installations have been returned 
to the Interior Department. The DOD and the Department of Inte-
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rior are currently evaluating public domain lands to be returned at 
BRAC installations. 

There are two Army BRAC sites containing withdrawn lands­
Fort Wingate, New Mexico, 21,880 acres, and Umatilla Depot Ac­
tivity in Oregon at 8,280 acres. Both sites have been evaluated. 
Concerning the Former Use Defense Site Program, preliminary as­
sessments have either been completed or are in the process at ap­
proximately 6,400 sites. We estimate that about 500 sites may have 
unexploded ordnance waste. 

There are approximately 1,600 sites remaining to be assessed. Of 
these remaining sites, we estimate an additional 100 new sites will 
be identified. We do not currently identify which FUDS properties 
involve public domain lands. The priority for evaluation and clean­
up is based on the perceived safety hazard and not upon property 
ownership. 

The timing and priority for cleanup of FUDS sites is based on 
a ranking according to their safety hazard. We use the same pre­
liminary assessment procedures for the Ordnance Explosive Waste 
Sites as we do at all other FUDS sites. During the preliminary as­
sessment stage of each site, if the ordnance explosive waste poten­
tial exists, a risk assessment questionnaire is prepared to aid in 
prioritizing further action at the site. 

The questionnaire considers the potential magnitude and prob­
ability of an incident at the site. This assessment is used to deter­
mine the need for further evaluation or action. 

Current DOD regulations require a clearance plan be presented 
before leasing, transferring or disposing of property where ammu­
nition and explosive contamination is known or suspected. The de­
termination to clear the ammunition or explosive to a given depth 
will depend on the availability of technology, proposed land use, 
and other environmental considerations, such as endangered spe­
cies and cultural resources. 

Beyond any regulatory requirements, the criteria for removal will 
be based on the planned end use of the land. DOD land clearance 
guidance establishes the following clearance depths required for 
various reuse scenarios; commercial/residential/utility construction, 
cleaned to a depth of 10 feet, close to unrestricted use; farming/ 
recreation/vehicle parking, cleaned to a depth of 4 feet; livestock 
grazing/wildlife preserve, cleaned to a depth of 1 foot. 

I would like to mention our strong commitment and ongoing in­
volvement with the Fort Ord community. We are working closely 
with a wide variety of stakeholders to ensure that they are an inte­
gral part of the decision-making process. Also, DOD policy is toes­
tablish a Restoration Advisory Board or their equivalent at all 
BRAC installations where property transfer is envisioned. 

These Boards were created to ensure better public input and rep­
resentation. Each Board is co-chaired by a representative selected 
by the local community. 

Turning to the issue of unexploded ordnance clearance tech­
nology. I want to emphasize that the Department is committed to 
using innovative solutions to this difficult issue. Technologies cur­
rently being used are site-specific and vary from high-tech 
"bioremediation," if you have contamination, to low-technology "in­
cineration" or destruction in place. 
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We are currently involved in extensive testing of unexploded ord­
nance detection and remedial technologies. Starting next month at 
Jefferson Proving Ground, Indiana, we will test and evaluate some 
40 innovative technologies at a 120-acre controlled test site. This 
site is separated into a 40-acre area for evaluating ground-based 
systems and an 80-acre area for airborne system testing. 

This test site represents contamination scenarios found at mili­
tary impact ranges, munitions testing facilities and the formerly 
used Defense sites. We are also working with the Western Gov­
ernors' Association, the Develop On-Site Innovative Technology 
Committee, the DOlT, to expedite unexploded ordnance demonstra­
tion at the Jefferson Proving Ground and other sites. 

In addition, this year, the Strategic Environmental Research and 
Development Program has funded cleanup projects dealing with 
unexploded ordnance. Some of the most promising unexploded ord­
nance detection technologies include airborne photographic imag­
ing, ground-penetrating radar, and side-scanning sonar. The opti­
mum detection method at any given site will depend on conditions 
at that location. 

Site evaluation will analyze the characteristics of the ordnance 
that may have been used at the location, taking into account sur­
face and subsurface geology, soil characteristics, terrain and vege­
tation. 

Cleanup of ordnance begins with searching, locating and identify­
ing suspected hot spots using one or more of the detection methods 
identified. Spots identified are identified and verified, and they are 
marked. Munitions within 1 foot of the surface are excavated by 
shovel and removal by hand. Munitions deeper than 1 foot are ex­
cavated using conventional earth-moving equipment to remove 
most of the soil. Final removal is accomplished by hand. 

Once a munition is uncovered, it is either detonated in place or 
removed and detonated at another location. After excavation, soils 
are sifted and examined and the area is backfilled after it is found 
to be ordnance-free. 

In the Formerly Used Sites Program, there have been no acci­
dents or injuries resulting from UXO cleanup efforts by the Depart­
ment of Defense. Although not on the public domain lands, the 
Spring Valley Formerly Used Defense Site in Washington, DC, pro­
vides a sterling example of the Department's expertise in the reme­
diation of unexploded ordnance and our commitment to protect 
human health, safety and the environment. 

Spring Valley is a densely populated residential area where over 
150 World War I vintage chemicals were found in 1993. As part of 
our Formerly Used Defense Sites responsibility, the Army took con­
trol of the site and safely removed the munitions to safe storage 
at Pine Bluff Arsenal in Arkansas. We are continuing investiga­
tions at Spring Valley to ensure that no additional munitions re­
main on-site. 

The Department will apply the same capability and commitment 
that it displayed at Spring Valley to unexploded ordnance of mili-
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tary origin whenever and wherever it poses a threat to human 
health and safety. 

With that, Mr. Chairman, that concludes my remarks and I'll 
stand ready to respond to questions. 

[Prepared statement of Mr. Walker follows:] 
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Good morning, Mr. Chairman and Members of the Committee. 

It a pleasure for me to appear today on behalf of the Department of Defense to 

discuss the issue of unexploded ordnance on public lands. 

The Army currently controls over 12 million acres of land of which 6.6 million 

(53.8%) is withdrawn land. The Department of the Army, along with the other 

components of the Department of Defense (DOD), is committed to being a careful 

steward of all lands entrusted to its control. As part of our stewardship responsibilities, 

we execute the Defense Environmental Restoration Program or DERP. This program 

consists of three components: the Installation Restoration Program which cleans up 

active military posts; the Formerly Used Defense Sites or FUDS Program which 

addresses contamination of sites formerly controlled by DOD; and the Base Realignment 

and Closure Cleanup Program (BRAC) which cleans up contamination at installations 

targeted for closure. These programs are executed in compliance with the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 

the Resource Conservation and Recovery Act (RCRA) and other applicable 

environmental laws. These environmental laws usually come into play when 

Unexploded Ordnance (UXO) have resulted in a release of contamination into the 

environment. When such releases occur, the Department cleans up the contamination 

following applicable regulatory requirements. 

As a general matter, however, we view UXO as a safety issue rather than an 

environmental issue. Very often, UXOs _exist in the ground without a release of 

contamination that threatens human health or the environment. In circumstances where 
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there has been no such release and where the UXO does not pose a safety threat, 

there may be no reason to remove the UXO. This is especially true when the actions 

required to remove the UXO would have an adverse impact on a sensitive ecosystem. 

For example, here at Fort Ord, about 15,000 acres of land containing UXOs are slated 

for transfer to the Bureau of Land Management (BLM). This land, which BLM would 

keep as open space constitutes one of the last surviving tracts of California Marine 

Chapparal habitat. Given that the proposed reuse by BLM would include controlled 

public access with little chance of subsurface disturbance of UXO, we must consider 

whether UXO remediation is warranted because of the extensive damage that it may 

pose to an extremely fragile ecosystem. Clearly, however, our overiding concern in 

determining the appropriate level of remediation will be ensuring that the area is safe for 

the expected level of pedestrian access. 

With this philosophy in mind, we are assessing the scope of the UXO issues on 

withdrawn lands. At this time, no withdrawn lands on active Army installations have 

been returned to the Interior Department. DOD and the Department of the Interior are 

currently evaluating Public Domain lands to be returned at BRAC installations. There 

are two Army BRAC sites containing withdrawn lands: Fort Wingate, New Mexico 

(21 ,880 acres), and Umatilla Depot Activity, Oregon (8,280 acres). Both sites are being 

evaluated. Concerning FUDS, preliminary assessments have been either completed or 

are in progress at approximately 6,400 sites. We estimate that about 500 sites may 

have ordnance explosives waste. There are approximately 1,600 sites remaining to 

assess. Of these remaining sites we estimate an additional 1 00 new sites will be 
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identified. We do not currently identify which FUDS properties involve public domain 

lands. The priority for evaluation and cleanup is based upon their perceived safety 

hazard and not upon property ownership. 

The timing and priority for the cleanup of FUDS sites is based on a ranking 

according to their safety hazard. We use the same preliminary assessment procedures 

for Ordnance Explosive Waste (OEW) sites as at all other FUDS. During the preliminary 

assessment stage of each site, if an OEW potential exists, a risk assessment 

questionnaire is prepared to aid in prioritizing further action at the site. The 

questionnaire considers the potential magnitude, and probability of an incident at the 

site. This assessment is used to determine the need for further evaluation or action. 

Current DOD regulations require a clearance plan be presented before leasing, 

transferring, or disposing of property when ammunition and explosives contamination is 

known or suspected. The determination to clear the ammunition or explosives to a 

given depth will depend on the available technology, proposed land use and other 

environmental considerations such as endangered species and cultural resources. 

Beyond any applicable regulatory requirements, the criteria for removal will be based on 

the planned end use of the land. DOD land clearance guidance establishes the 

following clearance depth requirements for various reuse scenarios: 

Commercial/Residential/Utility Construction -- 10 feet; Farming/RecreationNehicle 

parking -- 4 feet; Livestock grazing/Wildlife preserve -- 1 foot. 

1 would like to mention our strong commitment and ongoing involvement with the 

Fort Ord community. We are working closely with a wide variety of stakeholder's to 
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ensure that they are an integral part of the decision making process. Also, DODs policy 

is to establish Restoration Advisory Boards, or their equivalent at all BRAC installations 

where property transfer is envisioned. These boards were created to ensure better 

public input and representation. The Board is co-chaired by a representative selected 

by the local community. 

Turning to the issue of UXO clearance technology, I want to emphasize that the 

Department is committed to using innovative solutions to this difficult issue. 

Technologies currently being used are site specific and vary from high tech 

"Bioremediation" to low tech "Incineration" or destruction in place. We are currently 

Involved in extensive testing of UXO detection and remediation technologies. Starting 

next month at Jefferson Proving Ground (JPG), Indiana, we will test and evaluate some 

40 innovative technologies at a 120-acre controlled test site. The site is separated into 

a 40-acre area for evaluating ground-based systems and a 80-acre area for airborne 

systems. This test site represents contamination scenarios found at military impact 

ranges, munitions test facilities and FUDS. We will also be working with the Western 

Governors' Association, Develop On-site Innovative Technology (DOlT) Committee to 

expedite UXO demonstrations at JPG and other sites. In addition, this year the 

Strategic Environmental Research and Development Program (SERDP) has funded 

cleanup projects dealing with UXOs. Some of the most promising UXO detection 

technologies include airborne photographic imaging, ground-penetrating radar, and side 

scan sonar. The optimum detection method at any given site will depend on conditions 

at that location. Site evaluation will analyze the characteristics of the ordnance that may 
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have been used at the location, taking into account surface and subsurface geology, 

terrain, and vegetation. 

Clean up of ordnance begins with searching, locating and identifying suspected 

hot spots using one or more of the detection methods identified. Spots identified and 

verified are marked. Munitions within one foot of the surface are excavated by shovel 

and removed by hand. Munitions deeper than one foot are excavated using 

conventional earth moving equipment to remove most of the soil. Final removal of the 

munitions is accomplished by hand. Once a munition is uncovered, it is either 

detonated in place or removed and detonated at another location. After excavation, 

soils are sifted and examined and the area is backfilled after it is found to be ordnance 

free. 

There have been no accidents or injuries resulting from domestic UXO cleanup 

efforts by the Department of Defense. 

Although not on public domain lands, the Spring Valley FUDS in Washington, 

D.C., provides a sterling example of the Department's expertise in the remediation of 

UXO and our commitment to protection of human health, safety, and the environment. 

Spring Valley is a densely populated residential area in Washington, D.C., where over 

150 World War I vintage chemical munitions were found in 1993. As our part of our 

FUDS responsibilities, the Army took control of the site and safely removed the 

munitions to safe storage at Pine Bluff Arsenal in Arkansas. We are continuing 

investigations at Spring Valley to ensure that no additional munitions remain on the site. 

The Department will apply the same capability and commitment that it displayed at 
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Spring Valley to UXO of military origin wherever it poses a threat to human health or 

safety. 
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Mr. MILLER. Thank you. Mr. Souby. 

STATEMENT OF JAMES M. SOUBY 
Mr. SoUBY. Thank you, Mr. Chainnan, Mr. Farr. First of all, let 

me start by saying that our 18 member States and our 3 Pacific 
flag territory members are all heavily impacted by Defense activi­
ties. I think all of our Governors understand how important those 
activities are, but they also are beginning to recognize the costs of 
those activities. So I want to convey to you their appreciation for 
convening this hearing and also for your committee's work on mak­
ing this issue more visible to the public. 

Last year, the Western Governors' Association entered a partner­
ship with four Federal agencies. It's been mentioned here. The 
DOlT Committee was fonned under the Federal Advisory Commit­
tee Act. Our four partners are the Environmental Protection Agen­
cy, the Department of Defense, the Department of Energy, and the 
Department of the Interior. 

The reason we entered into this partnership was that over the 
course of the last four or five years, as we've come to understand 
the waste problems facing the West, we realized that unless we got 
involved in a positive and also sometimes in a bully pulpit way we 
weren't going to see enough activity on cleanup in the West. 

The four areas that our region has waste problems in or exten­
sive waste problems in are, of course, mining waste, contaminants 
at military bases, mixed radioactive and hazardous waste, which 
are contained primarily at Defense Weapons Complex sites 
throughout the West and then, of course, munitions waste. 

The reason we picked these four waste streams is, first of all, of 
course, they are problems for all of our member States, but sec­
ondly, many of the technologies and many of the solutions to these 
waste problems will be applicable across these waste streams. So 
it seemed important to us to serve as a catalyst for cooperation 
across the Federal agencies and between the public and private 
sectors and between the Federal Government, local government, 
tribes and others. 

So our partnership, the Committee to Develop On-Site Innovative 
Technologies partnership is, in fact, a mechanism to catalyze more 
action and more cooperation between all the players. 

Mr. Chainnan, you asked three questions of me, and I'd like to 
answer them very quickly. The first question was the nature and 
extent of unexploded ordnance. You've heard the numbers here, 
which I think do accurately describe the extensiveness of this par­
ticular problem. I'd just like to quickly cite the problem from a 
state perspective and I picked for my testimony South Dakota, be­
cause one doesn't think of South Dakota necessarily as an area 
that would have tremendous munitions waste problems, but in fact, 
it does. 

Within that State, there are 19 different sites with potential 
unexploded ordnance contamination. They include a whole array of 
different types of facilities. The sites are located throughout the 
State, some very close to urban areas, just as Fort Ord is here in 
California, and at least 2 of the sites are on Native American 
lands. So the point of my testimony here is to tell you that, as you 
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know, this problem includes a lot of people and a lot of different 
people have a stake in the outcome of these cleanup exercises. 

The second question you raised and asked us to answer was the 
effect of changing land use on demand and need for UXO clearance. 
That's a tough one to answer. Although I agree with our Federal 
partners and colleagues that land use planning should play an im­
portant part of that equation for future cleanups, we or the West­
em Governors have not taken an official policy on that issue. 

We want to stay conservative. It's hard. We can't predict the fu­
ture sufficiently to know that we can allow unexploded ordnance to 
remain close to the surface or to continue to reach the surface. So 
we would like to see a very aggressive posture on the part of our 
Federal partners and the Federal Government on cleanup issues. 

The reason we formed the DOlT Committee is we recognized that 
will require technology. We do understand that the cost situation 
here is difficult for the country to deal with. So new technologies 
are in order, those that would be faster and cheaper and more effi­
cient at finding munitions and cleaning them up. 

The third question you asked had two parts to it. The first was 
the status of the UXO technology and I'd like to tum to my col­
league to answer that question in a moment. You also asked us to 
recommend principles that might govern the Federal Government's 
activities in this area, and I'd like to provide some ideas for you. 

There are eight that I have mentioned in my testimony and the 
first has been mentioned here by several of the witnesses, and that 
is the involvement of a wide array of stakeholders, people who have 
an interest in this problem. In all of these cleanup activities, we 
have found that without early and thorough participatior1 of those 
interested parties in the cleanup, you're likely to see delays and 
you're likely to see misunderstandings and you're certainly not 
going to have the public support for some of the expensive funding 
requirements that facilities are going to need to clean up. So the 
first principle would be wide involvement of stakeholders. 

The second principle would be that the Federal Government 
honor its financial obligations to clean up these sites. We're very 
nervous about rumblings. There are a number of committees, in 
view of the budget problems that the Federal Government is facing, 
there are a number of executive branch committees that are look­
ing into ways to not fund full cleanups and to find substitutes, and 
that would concern us greatly. Like I said, we can't predict future 
uses with perfection. We want to make sure that these cleanup ac­
tivities remain funded. 

The third principle we would recommend would be that, wher­
ever possible, you treat the munitions and munitions waste on-site. 
When you move this stuff around, I guess, anywhere in the coun­
try, and I can speak for our region, you incur additional delays and 
problems. People don't want waste shipped into their community. 
If you have a waste site in the local area, we would recommend 
that, if at all possible, you treat that waste there. Whatever the 
technical requirements are, you take care of that on-site. 

We're working with all four of our Federal partners to find tech­
nologies that will allow you to do that, that are portable, efficient 
and cost-effective. 
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The fourth principle is to encourage inter-service, inter-agency, 
and, I might say, inter-governmental, state, tribal, whatever, co­
operation. Our observations in the first year in working with our 
Federal partners, with the tribes and the other stakeholders we 
have involved, and there are a significant number of them in this 
partnership we've created. 

Quite simply, we're amazed at the lack of exchange of informa­
tion. It's not because anybody isn't being diligent. It's because 
they're focused within their agency lines and within their particu­
lar areas of interest. One of the soft benefits we've seen from the 
DOlT process already is the fact that we've got a whole array of 
agencies meeting together. So we would want any actions you took 
to encourage more of that type of inter-agency cooperation. It re­
moves a lot of barriers. 

The fifth principle is to make sure you encourage local initiatives 
and innovative approaches, just like I'm sure we'll hear about here 
at Fort Ord with the local community. The Federal agencies and 
the States don't have all the answers. We find that all of our sites 
that are in the DOlT process, that local folks, the local university 
or the local campus of the state university have tremendous ideas 
about how to effect cleanup more efficiently and effectively. We 
would want to continue to encourage that type of interaction. 

The sixth principle is that when off-site treatment is necessary, 
the likely destination for those wastes and the transportation cor­
ridor, if, in fact, they're going to be highly dangerous, or transpor­
tation requirements involved, the local citizens must be consulted 
early. This will reduce the potential litigation, the not-in-my-back­
yard type syndromes. People are willing to take on these cleanup 
issues if they recognize that there's a large benefit and return for 
that and if they understand the problem. If they don't, the answer 
is immediately no, don't ship that stuff my way, and the Western 
Governors represent that same perspective, which I'm sure the De­
partment of Energy can testify to with respect to radioactive 
wastes. 

If we don't know what the issue is, we don't want that stuff com­
ing into our States. We need to be partners and informed on those 
types of transportation issues. 

The seventh principle, and I'm sure you'll hear it all day long, 
is we don't have cost-effective and efficient technologies right now. 
It's been referenced by the two previous witnesses. The Federal 
Government can play a tremendously valuable catalyst role in 
funding technology development, but you want to make sure that 
that technology development process doesn't fall into the current 
trap. 

That is, if you look at the funding stream for most large-scale 
Federal technology development programs, there will be a large ap­
propriation at the top and there will be a very small stake at the 
bottom where that money hits the community of interest, which 
would be the private sector, universities, what have you. A lot of 
the money seems to be eaten within that funnel. So you want to 
make sure that any resources that are applied to technology devel­
opment get out to the people who will compete and develop efficient 
technologies. 
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The eighth principle is to keep in mind markets. This problem 
will not be solved simply by Federal agency action. There's got to 
be a commercial opportunity here that will create a wider invest­
ment, and I think the international market, overseas market, not 
to mention the various ranges in the West will provide that market 
if we make sure the private partners, as well as the public and eco­
nomic partners are involved. 

I'll be happy to answer any questions about the DOlT Committee 
and about what we're up to. I would like to turn to my colleague, 
Jim Austreng, from the California Environmental Protection Agen­
cy, who is the spokesperson for the Munitions Working Group, to 
give you a few thoughts about technology, per se. 

[Prepared statement of Mr. Souby follows:] 
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TESTIMONY OF JAMES M. SOUBY 
EXECUTIVE DIRECI'OR, WESTERN GOVERNORS' ASSOCIATION 
BEFORE THE HOUSE COMMIITEE ON NATURAL RESOURCES 

SEASIDE, CALIFORNIA 

MAY2,1994 

Mr. Chairman, thank you for inviting me to testify today before the 

Committee. My name is Jim Souby and I am the executive director of the 

Western Governors' Association. The governors of 18 western U.S. states and 

three Pacific flag islands are the members and board of directors of the 

Association. The issue the Committee addresses today, unexploded ordnance, 

is very important to the governors and the West. As you know Mr. Chairman, 

most of the bombing and artillery ranges where unexploded ordnance is a 

concern are located in this region. 

You have asked me to address three questions and I am happy to 

provide the Committee my views on these questions. I must preface my 

remarks with the caveat that the member governors of the WGA have not to 

date taken an official position on these issues and therefore, while I have a 

sense of the governors' views, my remarks should be viewed as mine alone. 

The first question you raise is the nature and extent of the unexploded 

ordnance on western lands. Although the Committee is well aware of the 

issue, it is important to point out that unexploded ordnance, referred to as 

UXO, is located on land owned by federal, tribal, private, and occasionally 

state concerns. Within the federal system, we are talking about not just lands 

owned and controlled by the Department of Defense but Interior as well. For 
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instance, in South Dakota there are 19 different sites with potential UXO 

contamination. They include a former ordnance depot, an active Air Force 

base, and former gunnery and bombing ranges. These sites are located 

throughout the state, from sparsely populated range land to the outskirts of 

Sioux Falls. At least two sites are on Native American reservations. The 

majority of the sites are Formerly Used Defense sites which are already back 

in public hands. 

As the Committee knows, there are some 2 million acres of land 

managed by the Bureau of Land Management, 15 national wildlife refuges, and 

some 900 Formerly Used Defense Sites that are contaminated by UXO. UXO 

problems are not confined to explosive potential but include soil and water 

contamination and rocket motor fuel disposal and cleanup as well. Other 

ordnance problems iriclude chemical and biological weapons and stockpiles. 

As I stated at the beginning of my testimony, the WGA has taken no 

official position on UXO issues, including future land use for lands 

contaminated by UXO. However, the governors' positions and views on 

similar issues are instructive. The key issue on future land use decisions is the 

paramount need for the active involvement of a broad array of local 

community interests in these discussions. Land use decisions will affect the 

local community for years to come and facilitated discussions on options, 

including the time and costs involved in locating and remediating UXO to 

make lands safe for those land uses, should be a necessary first step before 

narrowing the decision framework. These discussions should include other 

affected interests, such as adjacent tribal governments, when appropriate. 
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Other federal agencies with regulatory responsibility or interest in future 

land use decisions such as EPA and the Corps of Engineers should be at the 

table from the beginning as well. Not bringing all the revelant agencies to the 

table can lead to frustration and delay. For example, Castle Air Force Base 

developed a land reuse plan after extensive public hearings and discussions. 

After all the land use decisions were reached, the Fish and Wildlife Service, 

which had not been involved in the discussions, determined that potentially 

there was a threatened and endangered species of fox living on the base. If 

this is true, the reuse plans might have to be revisited. 

Land use decisions should be informed, but not driven, by budgetary 

constraints. An acceptable answer to future land use is not to put up a fence 

for all eternity because there is not the money to locate and address the UXO 

problem. Land use decisions will have a major budgetary impact. For 

example, the Umatilla Army Depot in northeastern Oregon is slated for 

closing. A total of 1,750 acres of the 20,000 acre facility are thought to contain 

UXO. Clearance costs range from $1.2 million for surface clearance, $13.7 

million for clearance to five feet, and for clearance to 20 feet the costs are 

estimated to be roughly $900 million. 

The second question the Committee raises js the effect of chan~in~ land 

uses and demand for land on the need for UXO clearance. As the Committee 

is well aware, the West is one of the fastest growing regions of the country. 

During the 1980s, the West's population grew by over twenty percent. That 

includes nearly four and a half million migrants from other regions of the 

country and newly arriving immigrants. In addition to the increase in numbers 
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is the change in lifestyles with an increased emphasis on recreation. Off road 

vehicles, mountain bikers, naturalists, and others are going further and further 

into the back country to get away from already crowded recreation spots. The 

correlation between this increase in population into the back country and an 

increase in unauthorized trespasses onto restricted areas containing UXO has 

not been investigated. Anecdotal eviden.ce is available however which 

highlights the concern of opening up areas for new uses. 

For example, Fort Douglas and property in Red Butte Canyon are 

located on the foothills above Salt Lake City. The federal government recently 

decommissio~ed the property and turned it over to Salt Lake county and the 

University of Utah. This area has been closed to the general public since 

World War I. Two days ago volunteers started cutting a two mile trail into the 

canyon so the area can be opened and used to satisfy a growing demand for 

recreation. Although no written records exist, retired personnel claim this area 

was used as a cannon target area during World War II and the Korean War. 

The final guestion tbe Committee asks is in two parts. The first is the 

status of UXO tecbno!QeY. The second is the principles which should &Qvern 

federal clean up pglicy. 

Last year western governors formed a partnership with the Departments 

of Defense, Energy, Interior and the Environmental Protection Agency. Four 

governors sit on the Committee with the Secretaries of those agencies to guide 

that effort. The committee is called to Develop On-site Innovative Technology 

or DOlT Committee. The focus of that Committee is to improve how 
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innovative technologies are developed and deployed to clean up federal waste 

sites in the West. The DOlT Committee formed four working groups of state, 

federal, tribal, environmental, and industry representatives to develop 

consensus ideas for ways for both state and federal governments to improve 

policy governing technology and waste cleanup. 

One of the working groups formed by the DOlT Committee is focusing 

on munitions problems. The spokesperson of that group, Jim Austreng of the 

California Environmental Protection Agency's Base Closure Group, is with me 

today to answer the technology part of your final question. Before turning to 

Jim, I want to answer your question about the principles which should govern 

federal UXO cleanup. I have eight principles to suggest. 

.,. The first principle I have mentioned already. That is the 

involvement of a wide array of stakeholders in future land use 

discussions, including local community as well as other affected 

interests and other federal agencies with potential interest. 

.,. The second principle is that the federal government must honor its 

financial obligations to clean up these sites, including Formerly 

Used Defense sites already returned to private use . 

.,. The third principle is, wherever possible and appropriate given the 

constraints of available technology, treat the munitions and 

munitions waste on site. Transporting the wastes to another site 
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raises safety issues as well as equity questions for the receiving 

jurisdictions and their citizens and is likely to incur delay and 

higher costs. 

... The fourth principle is to encourage inter-service and interagency 

sharing of information, technology, and approaches for UXO 

cleanup. Too often money is wasted on redundant efforts by 

different agencies with the same goal. Along these same lines, 

uniformity of policy and approaches by different services and 

agencies for UXO cleanup will help citizens, state and local 

governments, and technology developers provide meaningful input 

and avoid confusion. The DOIT Committee's Munitions Working 

Group has demonstrated on a small scale the "soft" benefit of this 

cooperation. 

... The ftfth principle is to encourage local initiative and innovative 

approaches. While uniformity is important, local initiative and 

innovative approaches which are supported by the local community 

should be encouraged. For example, the State of Hawaii is 

expected to finalize a memorandum of understanding with the 

Navy this week for cleanup of UXO on Kaho'olawe Island. In 

order to have more local control on the cleanup decisions, the 

State has asked that the lands be turned over to State control 

before cleanup begins rather than after it is finished. I understand 

that other military facilities are entertaining similar notions, for 

example at Treasure Island in California, a community managed 

6 



45 

cleanup model is being considered. This model would turn over 

more decisionmaking on cleanup standards and funding to local 

stakeholders . 

.,. The sixth principle is that when off site treatment is necessary, the 

political jurisdiction and local citizens of the host community must 

be consulted about the ·proposed shipments and their views 

incorporated into the decision framework .. 

.,. The seventh principle is provide funding for the development and 

testing of more cost-effective technologies. Given the price of 

conventional clearance using today's · technologies, costs will be 

prohibitive. New, cheaper technologies are urgently needed. 

... The eighth and fmal principle I would suggest is to encourage the 

consideration of opportunities for exporting innovative 

technologies to other countries during the design and testing of 

new UXO technologies. 

The DOlT Committee's Munitions Working Group is identifying model 

new approaches and technologies for UXO cleanup that relate to many of 

these principles. They will evaluate the test of these new approaches at several 

facilities in the West over the next two years. Their fmal report is due to the 

Committee in 1996. I'll now turn it over to Jim who will answer your questions 

on current UXO technologies and regulations. 
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STATEMENT OF JIM AUSTRENG 
Mr. AUSTRENG. Mr. Chairman, committee members, as Mr. 

Souby mentioned, I am here today representing the Military Muni­
tions Waste Working Group under the DOlT Committee. The 
Working Group first met in May 1993 and issued its initial report 
to the DOlT Committee in November 1993. To reduce duplication 
costs, I've only attached the executive summary to my written tes­
timony, but would offer, under separate cover, a copy of the full re­
port and ask that that be included in the record. 

The Working Group is operating under a fact-finding mission to 
identify cooperative efforts of performing more cost-effective clean­
ups in ordnance-related waste and commercialization of new tech­
nologies. The Working Group has identified seven categories or 
waste streams associated with ordnance. 

Considering the topic of this hearing, I will limit my discussions 
to unexploded ordnance. Within that fact-finding mission, we iden­
tified or categorized these issues into administrative and tech­
nology. I will briefly touch on a few key items of the administrative 
problems that we saw to help and assist in developing more cost­
effective strategies. 

As you've already heard, there is confusion in the regulatory 
arena on how to address this issue. It's one of the items we've iden­
tified. The Working Group's consensus was that perhaps in the 
Superfund reauthorization bill, the definitive language on how this 
issue would be addressed could be included in that bill. I refer you 
to the text of our report to identify other issues and other ways. 

You've already heard the lack of stakeholder involvement. His­
torically, these issues have gone on and our cleanup has proceeded 
without the involvement of the stakeholders and we've had to back­
pedal to find out what had been done and if that's acceptable to 
the local stakeholders. 

Another key issue is the placement of untrained and unqualified 
persons in key positions. This is similar to a bill that one of your 
constituents has recently submitted, Mr. Richardson, House Bill 
3572, requiring certification of personnel doing preliminary assess­
ments. We are of the like mind that people in the decision-making 
role should be qualified, trained and licensed in order to have that 
position, and that was the consensus of the Working Group. 

From a technology standpoint, we know there are plenty of tech­
nologies out there. However, as you've already heard, there is no 
one technology, no panacea, that can address all the problems that 
we face. We are in the process of working with various technology 
vendors and short of excavating the soil to whatever depth, the 
consensus of the Working Group was that nobody will sign a 100 
percent clearance paper unless they can sieve that soil. So there 
are restrictions and limitations to that technology. What it boils 
down to is a risk management, decision-making process-what do 
you do with that uncertainty. 

You've already heard also that the advancements in airborne 
technology, three-dimensional ground-penetrating radar, etc., are 
on the horizon. The Working Group has not developed any consen­
sus statement on which to choose, but we are operating in some­
what of a scenario where it allows a black box to come in so we 
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can proceed with the technology rather than trying to limit that 
technology. 

We have developed various sites to try this at. Currently, we're 
in the implementation of the development plan with these installa­
tions that have been identified by the Working Group. We hope we 
can proceed with developing these technologies. 

With that, I will end my presentation on the Working Group, and 
I'll offer any answers to questions you may have. 

[Prepared statment of Mr. Austreng follows:] 
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JIM AU STRENG 
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 

AND 
SPOKESPERSON OF 

THE MILITARY MUNITIONS WORKING GROUP OF 
THE COMMIITEE TO DEVELOP ON-SITE 

INNOVATIVE TECHNOLOGIES 

Mr. Chairman and Committee Members, as Mr. Souby mentioned, I am here 

today representing the Military Munitions Waste Working Group which was 

formed under the Development of On-site Innovative Technology (DOll) 

Committee. 

The Working Group fust met in May of 1993 and issued its initial report to the 

DOlT Committee November 1993. To reduce duplication costs, I have 

attached only the Executive Summary to my written testimony. However, I 

would like to provide the Committee members, under separate cover letter, a 

copy of the full report and request that the report be included in the hearing 

records. 

The Working Group is operating under a fact finding mission to identify 

cooperative methods of performing more cost effective cleanup of ordnance 

related waste and commercialization of new technologies. 

The Working Group has identified seven waste streams associated with 

munitions. Because this hearing is concerned primarily with Unexploded 

Ordnance, I will limit my discussion to that issue. 
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The Working Groups's efforts include the identification of impediments to 

cleanup. These impediments can be separated into two broad categories, 

namely: 

1. Administration of cleanup, or process requirements, impediments 

2. Technology impediments 

Before discussing the fmdings on technology, I would like to highlight soine of 

the key administration, or p~ocess issues the Working Group identified. These 

are: 

ADMINISTRATION/PRQCESS ISSUES: 

a. Confusing Regulatory Requirements: The Working Group found 

unexploded ordnance cleanup efforts (UXO) are often delayed 

due to uncertainties in the jurisdiction of both sate and federal 

regulatory authorities. These delays not only postpone reuse of 

affected areas, but increase cost of remediation. 

One option the Working Group identified to reduce this 

uncertainty is to include definitive language in the pending 

Superfund reauthorization bill which identifies how UXO cleanup 

efforts will be addressed. However, I refer you to the Working 

Group Report for a complete discussion on suggested options to 

address this issue. 

9 
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b. Lack of Stakeholder Involvement: The Working Group found that 

clean up efforts are often undertaken without the involvement of 

local stakeholders. Including both local stakeholders and all 

relevant local, state, and federal regulatory agencies early on will 

reduce time spent in reaching decisions and ensure broader 

acceptance of outcomes. 

c. Placement of untrained/unqualified personnel in key 

decisionmaking roles. 

TECHNOLOGY 

With respect to technology, the Working Group found that many technologies 

exist for locating surface exposed and buried UXO. However, no technology 

is available at this time which will allow for the identification of items buried. 

Consequently, significant time and costs are added to remediation efforts. 

Additionally, debris can mask signals and prevent identification of UXO. 

The Working Group also found that short of 100% excavation, uncertainties 

about the effectiveness of identification and removal of UXO always remain. 

Consequently, risk and decisionmaking plays an integral role in selection of 

actions to be taken. 

The Working Group recognizes that no panacea currently exist for the 

detection and identification of UXO. However, several advances in technology 

have been made recently. Some of these advancement include: 

10 
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i. Adaptation of airborne systems to survey large expanses of 

property. 

ii. Three dimensional ground penetrating radar imaging. 

iii. Improved date analyzers to help differentiate signals. 

iv. Multi-Sensor and surface towed systems. 

I do want to note that the above listing does not constitute the extent to which 

the Working Group will focus its technology review efforts. Rather the 

Working Group is operating in a mode that will leave the door open for "black 

box" solutions. Our intent is not only to find ways to advance current 

technologies, but to provide avenues for the research and development of 

otherwise unproven technologies. 

In developing the Working Group Report, the members identified candidate 

sites where technologies could be tested with the goal of both learning and 

sharing information. We want to test new stakeholder involvement models, 

new regulatory approaches and better mechanisms to share results of 

technology tests in order to speed commercialization. 

We are currently developing implementation plans to test various technologies 

and processes at four federal facilities. We are encouraged by the interest of 

all parties, including this Committee, on improving ways to cleanup 

contaminated properties and look forward sharing the information we will gain. 

Thank you for the opportunity to testify before the Committee. I will be glad 

to answer any question you may have on the Working Group's efforts. 

11 
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EXECUTIVE SUMMARY 

This report presents the findings of the Military Munitions Waste Working Group in its effort 
to achieve the goals directed under the Federal Advisory Committee to Develop 
On-Site Innovative Technologies (DOIT Committee) for environmental restoration and waste 
management 

As a result of military base closures after each major conflict and previously acceptable 
disposal practices, millions of acres of non-Department of Defense Federal lands and State, 
tribal, and private lands are potentially contaminated with ordnance explosive waste. Many of 
these lands are now accessible to the general public and could pose a risk to the public's 
health and safety. Therefore, an effort should be made to develop, demonstrate, and field 
technologies which will reduce the public's risk in a better, faster, safer, and more cost 
effective manner than provided by current technologies. 

Waste Stream Areas of Concern 

The Military Munitions Waste Working Group identified the following seven areas of concern 
associated with the ordnance (energetics) waste stream: 

I. Unexploded ordnance 

Stockpiled 
Disposed - at known locations, i.e., disposal pits 
Discharged - impact areas, unknown disposal sites 

2. Contaminated media 

3. Chemical sureties/weapons 

4. Biological weapons 

5. Munitions production 

6. Depleted uranium 

7. Rocket motor and fuel disposal (open bum/open detonation) 

Because of time constraints, the Military Munitions Waste Working Group has focused on 
unexploded ordnance and contaminated media with the understanding that remaining waste 
streams will be considered as time permits. 
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Barriers and Shortcomings 

The current approaches, processes, and technologies for locating, identifying, and remediating 
ordnance waste were reviewed and weaknesses analyzed. The Military Munitions Waste 
Working Group found that the Department of Defense and the Department of Energy are 
already undenaking major programs to address the technological shortcomings. The 
approaches and processes shortcomings appear to ·be receiving less emphasis. These are areas 
that the Military Munitions Waste Working Group identified where the DOlT Committee 
could provide the greatest "value added" for environmental restoration and waste management 
of ordnance-related problems. 

The Military Munitions Waste Working Group identified the following specific problem areas: 

I. Barriers: Identified barriers are divided into two categories, regulatory/institutional 
and technical. Many of the barriers were found to affect all four working groups, for 
example, high permitting costs, disincentives for use of innovative technologies, 
liability, and procurement. 

Regulatrn:yanstitutional Barriers 

Procurement restrictions. 

Lack of regulations for remediation of unexploded ordnance. 

Misapplication of existing hazardous waste regulations to unexploded ordnance. 

Limited effectiveness of deed restrictions to protect future land users. 

Uncertainty as to how to assess and manage risk. 

Reluctance to award contracts or select/recommend technological approaches 
where there is a perceived risk in promoting a new approach, i.e., the 
decisionmaker gets no reward for an approach that produ,:es good results with 
new technology. 

Lack of Environmental Protection Agency grant funds to process Research 
Development and Demonstration permib or Hazardous Solid Waste 
Amendment reviews. 

Placement of untrained/unqualified personnel in key roles and as 
decisionmakers who decide what actions should/should not take place. 

Classified technologies and information not available to solve unclassified 
problems. 
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Technologjcal Banjers 

Sensitivity to clutter of unexploded ordnance detection equipmenL 
Size and mobility of equipment. e.g .• terrain limitations. 
Inability of sensors to look at large areas cheaply. 
Inadequate trained labor force. 

2. Additional shortcomings include: 

Lack of early involvement of stakeholders. 
Lack of a uniformly accepted data base for information sharing. 

Potential Actions to Overcome Banie~ and Shortcomings 

1. Provide funding to support early stakeholder involvemenL 

2. Recommend Comprehensive Environmental Response, Compensation, and Liability 
Act reauthorization. include specific requirements for remediation of unexploded 
ordnance contaminated sites. 

3. Recommend that the National Contingency Plan be modified to specifically address 
ordnance contamination. 

4. Recommend the Department of Defense issue policy directives that clarify the waste 
munitions versus hazardous substance response issues. 

S. Recommend an Ordnance Committee be appointed to advise the National Response 
Team on matters concerning ordnance contaminated sites. 

6. Establish regulations for restoration of sites contaminated with unexploded ordnance. 

7. Streamline procurement requirements. 

8. Provide incentives for use of innovative technologies. 

9. Reduce the threat of enforcement action if a technology docs not reach its objective. 

10. Establish a listing of existing data bases for information and reports on ordnance and 
explosive waste detection, identification, and remediation. If this listing docs not meet 
the requirements of the organizations working with ordnance and explosive waste, 
encourage the establishment of an "Ordnance Remediation Information and Analysis 
Center." 

11. Encourage and support technology development and training. 
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Demonstration Selection Criteria 

The Military ·Munitions Waste Working Group developed demonstration selection criteria 
based on the Ad Hoc Committee's criteria, with additional criteria the group members thought 
appropriate. The criteria include site, technology, evaluation and contractor categories. 

Identified Demonstration Sites 

Eight sites were identified as the initial potential demonstration for consideration by DOlT 
sites based on the selection criteria and ongoing Department of Defense research and 
development or technology demonstrations. These sites will be augmented as appropriate to 
provide a full range of sites to meet the DOlT Committee's demonstration goals. 

The technological innovations in the field of ordnance explosive waste detection, 
identification, and remediation appear to be more evolutionary than revolutionary. The 
primary issues are the abilities of the technology and operators to perform as advertised and 
to provide all stakeholders with an understanding of the limitations and uncertainties involved 
with remediation. Therefore, stringent test situations need to be established to evaluate the 
effectiveness and efficiency of the existing systems and evolutionary improvements to these 
systems. These results must be repeatable to be accepted by the scientific and stakeholder 
communities . 

. We have identified the need for two testldemonstration site categories: 

Controlled test sites are designed and constructed to replicate actual field situations 
with all parameters precisely known. using inert munitions and munitions waste. 
These sites will be used to accurately evaluate the test results from technologies in 
research and development. 

Uncontrolled demonstration sites are sites with actual contamination where most, but 
probably not all, of the contaminant characteristics are known. Evaluating the 
effectiveness and efficiency of the demonstrated technologies will be less accurate. 
These sites provide a variety of environmental settings in which to demonstrate 
technologies which have already been proven under controlled test site environmental 
conditions. These sites shall have explosives safety controls established to protect 
authorized observers during the conduct of the demonstrations. 

Both site categories are suitable for demonstration of the DOlT clean up approaches and 
methodologies, including stakeholder involvement. 

Documentation of the tests and demonstrations at both the controlled and uncontrolled sites 
will provide credentials for the technology and the company. This documentation will 
provide the information necessary for a site manager to proceed with confidence when 
contracting for innovative technologies. 
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The initial eight sites for DOlT consideration are: 

Jefferson Proving Ground, Indiana: FY 1995 Army base closure. Research and 
development technology testing/demonstration for subsurface unexploded ordnance. 

Yuma Proving Ground, Arizona: Active Army facility. Research and development 
and applied technology testing/demonstration for surface unexploded ordnance. 

Fon Ord, California: FY 1995 Army base closure. Applied technology demonstration 
for contaminated media and surface and subsurface unexploded ordnance. 

Kaho'olawe Island, Hawaii: Navy formerly used Defense sites. Applied technology 
demonstration for contaminated media and surface and subsurface and underwater 
unexploded ordnance. 

Castle Air Force Base, California: FY 1995 Air Force base closure. Research and 
development and applied technology testing/demonstration for contaminated media and 
subsurface unexploded ordnance. 

Sierra Army Depot, California: Active Army demilitarization facility. Research and 
development and applied technology testing/demonstration for contaminated media, 
demilitarization processes, and subsurface and underwater unexploded ordnance. 

Black Hills Ordnance Depot, South Dakota: Army formerly used Defense site. 
Applied technology demonstration for surface and subsurface unexploded ordnance. 

Sunflower Army Ammunition Plant, Kansas: Panially active and panially shut down 
Army ammunition manufacturing facility. Research and development and applied 
technology testing/demonstration for contaminated media. 

Subsequent Reporting 

This report has been written as a "living document." Working Group's efforts not included in 
this report, e.g., review of the Department of Defense's National Test Bed concept, will be 
provided as an attachmenL A full repon will be made available when appropriate. 
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Mr. MILLER. Thank you. Ms. Anderson. 

STATEMENT OF JULIE ANDERSON 
Ms. ANDERSON. Good morning. I'm the Director of U.S. EPA's 

Federal Facility Cleanup Office. We are an office that oversees the 
cleanup of all closing bases in the western United States, and we 
also work on all other bases that are listed on the National Prior­
ities List. 

Fort Ord is both a closing base and a National Priorities List 
site. So we are working actively on Fort Ord. You asked us here 
today to address three primary areas. One of which is the role of 
EPA at Fort Ord, the second of which is the regulatory status of 
unexploded ordnance, and the third is the role of land use and rem­
edy selections. I'll take each one of those in turn. 

First of all, regarding EPA's role at Fort Ord, we have five pri­
mary functions that we serve. The first of those functions is selec­
tion of the cleanup actions with DOD that will be employed at this 
base. We do this jointly with DOD. If we can't come to agreement 
with DOD on remedies to be selected, EPA must make the decision, 
and that applies to unexploded ordnance. 

The second area is entering into enforceable agreements that 
specify cleanup schedules for the base. They also provide our over­
sight and approval authority for the technical work being con­
ducted on that base. We entered into an enforceable agreement 
with Fort Ord in 1990 and it does lay out the schedule for full 
cleanup of the base. 

The third area that we're involved in is concurring on 
uncontaminated parcel determinations. Under the 1992 CERCLA 
law, DOD is required to identify for closing bases those parcels that 
are uncontaminated and can be transferred on to new uses without 
further action. We've just gone through the beginning process of 
that with Fort Ord. We've identified about 13,000 acres of 
uncontaminated property which we did concur on. 

At this point, EPA did not concur on DOD's recommendation that 
the UXO-affected parcels be considered uncontaminated. It's our 
feeling that that ran contrary to the intent of the law, which was 
to make available those parcels which did not have safety concerns 
and would not need additional cleanup activities. 

The fourth area that EPA is involved in is concurring on parcels 
that do contain contaminants, but all necessary remedial actions 
have been taken before those parcels are transferred to new own­
ers. 

The CERCLA law requires that DOD issue a covenant for prop­
erties that contain contaminants, that all necessary remedial ac­
tions have been taken on those parcels before they're transferred 
to new owners outside the Federal Government. So for parcels that 
are contaminated with unexploded ordnance that are going to be 
transferred to new users other than Federal agencies, EPA has a 
role in concurring with DOD on that covenant, that all necessary 
remedial actions have been taken. That must be done before those 
parcels can be transferred to those new non-Federal users. 

The last area that we're involved in is consulting on contami­
nated properties that are going to be transferred between Federal 
agencies. This would apply to, for instance, transfers of unexploded 
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ordnance contaminated areas between DOD and BLM. While .DOD 
is not required to make a covenant that all necessary remedial ac­
tion has been taken prior to transferring that property to BLM, 
they are required under guidance that we have jointly developed 
within DOD and EPA to fully disclose the condition of that prop­
erty before they transfer it to a new owner, whether that owner be 
Federal or non-Federal. 

So in the case of BLM accepting this property, DOD will need to 
work with EPA to make disclosure of the environmental status of 
that property. 

The second primary area you asked me to talk about was the 
regulatory status of unexploded ordnance at Fort Ord. There are 
two primary laws that address the threats posed by unexploded 
ordnance at Fort Ord and other military bases. The first of those 
is the CERCLA law or Superfund law. Superfund has a broad­
reaching authority to require response actions wherever there has 
been a release or a threatened release of hazardous substances, 
and those substances are defined by the Clean Water Act, Clean 
Air Act, RCRA. They're really quite broad-reaching. 

We also have the ability to require action for pollutants or con­
taminants, which are an additional subset of materials that could 
pose problems with unexploded ordnance. We feel that that broad­
ranging authority will capture most of the concerns raised by 
unexploded ordnance, and at Fort Ord we are using the CERCLA 
authority to address unexploded ordnance. 

RCRA is the other primary law. That's the Resource Conserva­
tion and Recovery Act, which addresses threats posed by 
unexploded ordnance. The RCRA status at this point, its applicabil­
ity to open bases, remains pending right now, because RCRA pri­
marily addresses the cleanup and handling of waste materials, and 
there remains a debate as to at what point unexploded ordnance 
on active bases becomes a waste. 

Congress recognized this issue and asked EPA to clarify the reg­
ulatory status of waste as it applies to the RCRA law, and we are 
in the process of doing that right now. However, what I would like 
to add here is that for Fort Ord, which is a closing base and where 
property is going to be transferred to new owners, there is very lit­
tle debate at this point that this material is a waste, unexploded 
ordnance. It has been discarded and is a waste; therefore, it is sub­
ject to cleanup under RCRA, as well as CERCLA. So we have two 
authorities that we can use at Fort Ord to require cleanup of UXO. 

At this point, what we're doing is integrating both of those laws 
into one comprehensive cleanup action that will take into account 
all the requirements of both laws. 

The last area that you asked us to address here was the role of 
future land use and selecting remedies at Fort Ord and other clos­
ing bases. The important point I'd like to point out here is that 
under the laws that we're dealing with, remedies are to be selected 
considering future land use possibilities. At this point, DOD, as the 
lead agency for cleaning up this base, is required to consult with 
the community and determine what their future land use needs 
will be for this property. 

Once we know those needs, we can then craft cleanups that will 
have standards that will be fully protective of both human health 
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and the environment for that end use. So we are actively working 
with DOD and the communities at this point to learn what their 
desiredend uses are and at that point, we will be suggesting clean­
up standards that will apply. 

In conclusion, I would like to j\lst add that we feel that safety 
of both the current users of Fort Ord and any future users is of pri­
mary concern to EPA and certainly to DOD and our State agencies, 
as well. We are very interested in ensuring that whatever cleanup 
actions are taken at this base will be fully protective of both 
human health and of the very sensitive environmental nature of 
this base. 

[Prepared statement of Ms. Anderson follows:] 
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STATEMENT OF 
JULIE A!IDERSON 

DIRECTOR, FEDERAL FACILITIES CLEANOP OFFICE 
U. S. ENVIRONMENTAL PROTECTION AGENCY 

REGION !I 
BEFORE THE COMMITTEE ON NATURAL RESOURCES 

U.S. HOUSE OF REPRESENTATIVES 

MAY 2, 1!1!14 

Good morning Chairman Miller and Congressman Farr, my name is 

Julie Anderson. I'm the Director of the Federal Facilities Cleanup 

Office for Region 9 of the u.s. Environmental Protection Agency, 

covering California, Arizona, Nevada, Hawaii, and the Pacific 

Islands. My office is responsible for overseeing the cleanup of 

hazardous substances at closing military bases, and at any other 

federal facility listed on the Superfund National Priorities List 

of hazardous sites. At this time, my office is involved with the 

cleanup of approximately 45 Department of Defense (DOD) , Department 

of Energy (DOE), and NASA facilities. 

Fort Ord is both a closing base and is included on the 

Superfund National Priorities List. The Army has formed a cleanup 

team with u.s. EPA and the State of California, charged with 

implementing the "Fast Track Cleanup" component of President 

Clinton's 5-Point Plan for revitalizing communities affected by 

base closure. One of the most challenging cleanup issues facing 

this team is to ensure that unexploded ordnance found throughout 

Fort Ord is managed in a manner that is protective of both human 

health and the environment, consistent with the proposed future 

land uses, and in compliance with Federal and State laws. 

1 
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IPA 1 8 ROLl AT ~ORT ORD 

I 1 ve been asked today to address EPA 1 s role at Fort ord. u.s. 

EPA has a siqnificant role in the cleanup of military bases, 

particularly at those listed on the National Priorities List. The 

primary responsibility for fundinq and performinq cleanups at all 

military installations, however, has been deleqated to the 

Department of Defense by Executive Order 12580. 

a .. edy Selection: The Superfund law (CERCLA), as amended, 

requires EPA and DOD to jointly select all remedial actions taken 

to clean up military bases included on the National Priorities 

List, such as Fort Ord. If DOD and EPA are unable to aqree on the 

selection of cleanup actions, EPA is authorized to choose the 

action which DOD must implement. 

Enforceable Aqre .. ents: The Superfund law also requires EPA 

and DOD to enter into enforceable aqreements (referred to as 

Federal Facility Aqreements) specifyinq base cleanup schedules. We 

entered into this Aqreement with Fort Ord, the Army, and the State 

of California in 1990. The Aqreement not only spells out the 

cleanup schedule for the base, but also establishes an oversiqht 

and approval role for EPA and the State in all phases of Fort Ord's 

investiqation and cleanup. 

Concurrence on Uncontaminated Parcel Determinations: DOD is 

also obliqated to meet requirements under Section 120(h) of the 

Superfund law related to transfer of property at Fort Orci. As Fort 

Ord is a closinq base, DOD is required to identify uncontaminated 

property on the base in order to facilitate property reuse. This 
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identification of property is based on a review of historical 

records, aerial photographs, and other available information. For 

bases on the National Priorities List, DOD's identification of 

uncontaminated parcels is not complete unless EPA concurs with 

DOD's findings. If concurrence is received, DOD can transfer the 

property by deed, and these parcels can then be reused without 

restriction. The requirement to identify uncontaminated property 

applies to closing bases regardless of whether property is being 

transferred to another federal agency or to any other party. 

On April 19, EPA concurred with the Army that 60 parcels at 

Fort Ord, comprising over 13,000 acres (or 47% of the base), are 

uncontaminated. The Army had also requested EPA's concurrence that 

30 other parcels containing unexploded ordnance be considered 

uncontaminated pursuant to Section 120 (h) ( 4) of CERCLA. EPA 

responded that we did not agree that property containing unexploded 

ordnance should be considered uncontaminated. Furthermore, we 

believe that the health and safety risks presented by unexploded 

ordnance are not compatible with the intent of 120(h) (4) to make 

available only that property which is unaffected by environmental 

concerns and is suitable for future use without restriction. 

Concurrence that All lfecessary R-edial Actions Rave Been 

~aken on contaminated Landa Prior to Their Transfer to lfon-Pederal 

OWners: Another significant property transfer requirement under 

the Superfund law is applicable whenever any federally-owned 

property impacted by hazardous substances is transferred "to any 

other person or entity"--that is, a party other than the federal 
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government. This clause, Section 120(h)(3), requires DOD (in the 

case of Fort Ord) to provide a covenant in the deed of transfer 

that: 1) all neqessary remedial actions have been taken prior to 

transferring the land, and 2) if contamination requiring cleanup is 

discovered after property is transferred, DOD will perform the 

cleanup. For property requiring cleanup, before DOD can make this 

covenant, EPA must concur that all necessary cleanup actions are in 

place and operating properly. 

consultation Prior to Transfer of Property To Other Federal 

Agencies: It is EPA's opinion that the requirement that DOD 

provide the Section 120(h) (3) covenant (with EPA concurrence) 

applies whenever DOD wishes to transfer ordnance-impacted land 

outside federal hands. In contrast, it appears that transfers of 

such lands between federal agencies (e.g., DOD to BLM) can proceed 

without the need for prior cleanup or covenants. It is EPA's 

understanding that if properties are transferred between federal 

agencies prior to cleanup, DOD retains responsibility to complete 

all necessary investigations and cleanup actions. EPA retains its 

authority to jointly select remedial actions for these properties. 

In addition, EPA and DOD together have drafted procedures to ensure 

adequate environmental consultation and early disclosure of 

environmental conditions for properties undergoing transfer. To 

date, EPA Region 9 has consulted on the transfer of two Air Force 

properties to other Federal agencies. 

As EPA has not concurred with DOD's conclusion that ordnance 

areas are uncontaminated, it is our expectation that response 
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actions will be taken by the Army to address threats to public 

health and the environment resulting from unexploded ordnance. 

Potential actions range from institutional controls restricting 

public access to removal of unexploded ordnance. EPA will be 

working with the Army, with input from the local community, to 

evaluate which approaches are most appropriate to ensure that 

public health and the environment are protected under the reuse 

scenarios considered at areas impacted by unexploded ordnance on 

Fort Ord. 

In summary, EPA's role at Fort Ord includes oversight, remedy 

selection, establishment of enforceable cleanup schedules, 

concurrence on clean parcel determinations, concurrence on property 

transfers outside the Federal government, and consultation on all 

property transfers between Federal agencies. 

REGULATORY STATUS OF UNEXPLODED ORDNANCE 

Threats to human health and the environment posed by 

unexploded ordnance may be addressed by either CERCLA or the 

Resource Conservation and Recovery Act (RCRA). 

CERCLA: CERCLA, or Superfund, provides authority to take 

response actions to address "hazardous substances" plus other 

materials known as pollutants or contaminants. Constituents within 

unexploded ordnance may well be regulated under the Clean Water Act 

or Clean Air Act and therefore would be hazardous substances under 

CERCLA. 

As discussed above, a CERCLA response action must be 

protective of human health and the environment. In addition, the 
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action must comply with Federal laws and aore stringent State laws. 

California law is similar to Federal laws relating to ordnance. 

The State is developing its own definition of unexploded ordnance 

which may be more stringent than Federal law. 

RCRA: At facilities which treat, store or dispose of 

hazardous waste, certain corrective action (i . e., cleanup) 

requirements apply for releases of hazardous waste or constituents 

from any solid waste manageaent unit. Because Fort Ord is 

regulated as a hazardous waste storage facility, RCRA corrective 

action requirements will extend to certain discarded materials. 

There has been some debate surrounding the question of whether 

unexploded ordnance is discarded and therefore qualifies as a RCRA 

waste. Congress recognized the uncertainty surrounding this issue 

and required EPA, through the Federal Facilities compliance Act of 

1992, to clarify RCRA regulatory applicability of unexploded 

ordnance. As a result, EPA, in consultation with DOD and the 

States, is now working to define when unexploded ordnance becomes 

a RCRA waste. 

However, in any case, if training and research and development 

activities cease on a parcel impacted by unexploded ordnance and 

the parcel is transferred, the unexploded ordnance would be 

considered discarded, thus a solid waste subject to RCRA statutory 

authorities. 

In the CERCLA Federal Facility Agreeaent for Fort ord, EPA, 

DOD, and the state of California have agreed to conduct CERCLA 

response actions in a manner which integrates the corrective action 
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(cleanup) requirements of RCRA with those of CERCLA. This ensures 

that activities such as site investigations, cleanup alternatives 

analyses, community involvement, and remedy selection--elements 

common to both RCRA and CERCLA cleanup processes-- are addressed in 

a single, comprehensive effort. 

TBB ROLB OP FUTURE LAND USE IN REMEDY SELECTION 

Under Superfund, a range of future land use options can be 

considered in the selection of cleanup remedies. In the 

development of cleanup alternatives, the lead agency, in this case 

DOD, is responsible for working with the community and its reuse 

group to determine likely reuse scenarios for the base. These 

scenarios, in turn, will help dictate the appropriate level of 

cleanup required. Fort Ord' s basewide investigation is still 

underway, meaning that, with respect to unexploded ordnance, the 

Army has further work to do in terms of defining the extent and 

volume of ordnance, coordinating with the community, and developing 

cleanup alternatives which are protective of future land uses as 

prescribed by the local reuse group. The public will have an 

opportunity to review and comment on the proposed remedy, and EPA 

will ultimately either concur with it, or select an alternate 

remedy in the event of non-concurrence. 

In conclusion, the safety of current and future users of Fort 

Ord is of primary concern to EPA and the entire Fort Ord team. EPA 

is committed to ensuring that decisions regarding the cleanup of 

unexploded ordnance consider such issues as compliance with Federal 

and State laws, community reuse plans, technology constraints, 
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cost, and, most importantly, the protection of human health and the 

environment. Thank you for the opportunity to address this 

Committee. I will be happy to answer any questions you may have. 
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Mr. MILLER. Thank you. Thank you very much to all of you fqr, 
your testimony. Mr. Nawi, let me ask you, and if you need help 
from the land managers, feel free to grab Ed or somebody on this. 
I'm looking at a chart that suggests that there's roughly about 6 
million acres of Formerly Used Defense Sites in the inventory of 
BLM and I don't know whether it's in the ballpark. I don't want 
to say it's exactly accurate. 

But of that, it appears that there's roughly about 1.3 million 
acres where there is unexploded ordnance, and then there's about 
5 million acres that sort of "in play," where we might suspect that 
there are some and where we simply don't know. But "don't know­
ing," I guess, at the moment, is not a good column to be in if you're 
a land manager. 

Now, these lands are already in BLM inventory, as I understand 
it. Is that correct? 

Mr. NAWI. Yes, that's correct. 
Mr. MILLER. So the Fort Ord situation is not in this number. 
Mr. NAWI. That is correct. 
Mr. MILLER. How were the decisions made with respect to these 

lands in terms of the receipt of these lands and the kinds of issues 
that were raised both by Mr. Walker and Ms. Anderson here in 
terms of cleanup and conditions of these lands? I assume these 
lands have been transferred over a long period of time to BLM. 

Mr. NAWI. Yes. That's correct, Mr. Chairman. The lands were 
transferred over a long period of time. In our belief, historically, no 
matter when the lands were transferred, the military made efforts 
to clear the lands of surface unexploded ordnance. 

The extent to which that clearance might have been carried out 
would determine future use and also the extent to which there was 
a suspicion of other unexploded ordnance that might have come to 
the surface or not been caught. That is the greater the likelihood 
in the mind of BLM that there might be something there, the 
greater the likelihood of very restricted access. That's what BLM 
would do. 

Mr. MILLER. So you're saying that in the case of these lands 
where unexploded ordnance would have been an issue, that, in fact, 
an effort was made to remove surface ordnance prior to the trans­
fer of these lands. 

Mr. NAWI. That is correct. 
Mr. MILLER. But beyond that action, in most cases, actions have 

not been taken. 
Mr. NAWI. That's correct. Mostly the subsurface problem is ad­

dressed when there are specific actions contemplated on the land 
that would impact the subsurface. 

Mr. MILLER. Ms. Anderson, is that different from what we can 
expect today? 

Ms. ANDERSON. I think at this point what we would indicate here 
is that we don't have a great deal of information right now on what 
the subsurface conditions are at these properties. And we need to 
get as much information as we can before we're going to be able 
to move into evaluating what kind of cleanup opportunities would 
be most productive and preventative for these properties. 
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Mr. MILLER. But you mentioned that it's clear-and I don't know 
that it's 1really clear, but it seems to be clear-in your mind, that 
both RCRA and CERCLA apply to these lands. 

Ms. ANDERSON. At Fort Ord. 
Mr. MILLER. Were those taken into consideration in these past 

transfers of land from DOD inventory to--
Ms. ANDERSON. For the Formerly Used Defense Sites? I don't be­

lieve that that's the case. At this point, we've had very little in­
volvement with DOD's activities on Formerly Used Defense Sites. 
I think our concerns here would be that we feel that CERCLA 
probably would apply to the cleanup of Formerly Used Defense 
Sites because those materials are clearly discarded at this point, if 
they've been transferred to new users, Formerly Used Defense 
Sites. 

So the CERCLA applicability would be present. The RCRA appli­
cability would be questionable. 

Mr. MILLER. What does that mean to those lands? 
Ms. ANDERSON. That means that if there has been a hazard asso­

ciated with unexploded ordnance on those Formerly Used Defense 
Sites, they would need to be investigated and a determination 
would need to be made as to whether or not they pose a risk and 
they need to have cleanup action taken. 

Mr. MILLER. Are they put on a par on the same level with the 
base closure or transfer like Fort Ord? 

Ms. ANDERSON. Base closures obviously have a whole separate 
degree of profile attached to them right now. 

Mr. MILLER. I guess what I'm asking is, Can we leave some of 
these Formerly Used Defense Sites alone for a while while we con­
centrate on base closures or do you think that Superfund, RCRA, 
requires us to be diligent in the inventory? 

Ms. ANDERSON. I think Superfund clearly requires diligence in 
the inventory of those materials. But in terms of what their current 
uses are, since they were Formerly Used Defense Sites, they've 
been transferred to new owners, the current uses may not be as 
critical as the up-in-the-air situation involved with closing bases 
right now, where we know these properties are going to be trans­
ferred to new uses. We have to be particularly diligent with those. 

Mr. MILLER. Do the two laws give us the leeway to take that 
common-sense approach? 

Ms. ANDERSON. The CERCLA law, I think, gives us full latitude. 
Mr. MILLER. When we're competing for dollars and we're looking 

at the location of a site like Fort Ord or some of these other sites 
in populated areas, you've got to pick and choose here. 

Ms. ANDERSON. Yes, certainly. We agree with you there. 
Mr. MILLER. Can you pick and choose without violating the law? 
Ms. ANDERSON. The risks associated with the sites are going to 

be, I think, what is going to drive which sites get most attention. 
Certainly, base closures have a degree of visibility associated with 
them that I think they will have a large proportion of the funds 
transmitted their direction. 

But for the other sites which may have threats associated with 
them, what we would need to do is look at the risks associated with 
those threats. And if, at this point, it remains a rather low level 
concern, then we could potentially put that off to some future date. 
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But if there is a high degree of concern associated with a fonnerly 
used site, then we'd want to make sure that that's raised to the top 
of the pecking order to receive funds, as well. 

The MILLER. Mr. Walker, do you want to comment on that? 
Mr. WALKER. I just want to clarify, Mr. Chainnan, that we're 

concerned and we give special interest to both programs, the base 
closure, because the objective is to get these lands back to use, so 
they're beneficial for the local communities. 

On the other hand, the fonnerly used sites are lands that we 
need to address equally because many of those sites are already in 
private hands. There is no restricted access. It could pose a real 
safety problem. We certainly work with the Department of the In­
terior if it has problems on the lands that have been turned over 
to Interior. 

These are fonnerly used sites, and that's what the program has 
been structured to deal with. We want to make sure there's equal 
footing for both programs. We move out and keep up the pressure 
on both areas. 

Mr. MILLER. Yes. Probably those of us who have base closures 
think they're different. 

Mr. WALKER. Yes. But when you're a fonner site in the middle 
of a community, then I have a serious problem, too. 

Mr. MILLER. There's no doubt about it. I'm asking because I'm 
assuming that some of these sites are remote. And, as you point 
out, there is a safety problem. The question is, What is that safety 
problem? You weigh that against a site like Fort Ord where not 
only are you concerned about safety, but you're also concerned 
about the economic reintegration of the facility into the community. 

My question really is, Does Superfund and RCRA allow us to 
make those distinctions? 

Ms. ANDERSON. I believe Superfund--
Mr. MILLER. Or does somebody come along and say you're violat­

ing the law because you're not giving this remote site the same at­
tention you're giving Fort Ord under the law? 

Ms. ANDERSON. No. The Superfund law, I think, does allow lati­
tude with regard to the timing of taking actions on these sites. And 
while we would certainly feel that all these sites that pose a risk 
ultimately need to be addressed, for us I think the primary concern 
is going to be which ones have the greatest degree of risk associ­
ated with them right now. 

As Mr. Walker indicated, some of these Fonnerly Used Defense 
Sites are in private hands. If they have risks associated with them 
now, I think that they would need to be addressed now and 
CERCLA would allow that to occur. But if, on the other hand, 
they've been transferred to an agency and really there isn't a great 
degree of exposure to those, perhaps those can take a back seat to 
more pressing issues, such as base closure. 

Mr. MILLER. On these lands, Mr. Walker, does your liability just 
continue to run with the land, the Department of Defense, whether 
it's in BLM's hands or a state's or somebody else? 

Mr. WALKER. It remains with us, Mr. Chainnan. You cannot hide 
from the fact that many of the projectiles out there have our mark­
ings. So they're ours. We can't hide. 
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Mr. MILLER. That's the most candid I've ever heard a witness be 
in this place. Thank you. 

Mr. WALKER. Unfortunately, I wish we could, but sometimes you 
cannot. We do not hide from that responsibility. We take it very 
seriously. The thing is we're constantly-since we have a fixed 
budget, as you well know-setting priorities. 

The remoteness is considered in our priority system. We try to 
deal with the worst threat first, but there are many sites out there. 
A constant concern over priorities is what we have to worry about. 
The base closure is our priority. As for the formerly used sites, we 
must also address them. 

Congress has funded both programs to deal with the problems 
but we still have limited resources. 

Mr. MILLER. Let me ask one more question and then I'll turn it 
over to Congressman Farr. This issue of acceptance and how clean 
is clean and what is clean. Ms. Anderson raised it in terms of the 
expected end use, and yet, certainly with respect to BLM, those end 
uses are being reviewed all of the time. 

The lands become candidates for different use on a regular basis. 
Mr. Nawi, how do you determine to accept land in a state of clean­
liness, if you will, whether you go 1 foot or 4 feet or 10 feet deep? 
How do you make that determination? Do you get a right to come 
back later to DOD if the use changes and ask for additional clean­
up? 

Mr. NAWI. We think the question you're asking goes to a very 
valid consideration here. That is, the end use could change by clas­
sification or sometimes simply quantitatively-greater use of the 
same nature for which the land was originally set aside. 

Our practice has been to accept the lands based on surface clear­
ance and to impose appropriate restrictions. To the extent that 
there are particular activities contemplated which we think require 
subsurface clearance, we would go back to the military, and they 
have been forthcoming in carrying out that responsibility through 
the Corps of Engineers. 

Mr. MILLER. Now, in the case of Fort Ord, you're going to have 
how many acres eventually? 

Mr. NAWI. It's 28,000 acres and we've heard that 13,000 have 
been cleared. 

Ms. ANDERSON. Right. 
Mr. NAWI. So we have 15,000 acres that are what? 
Ms. ANDERSON. That remain contaminated, either with UXO or 

other hazardous substances. Those would have to be cleaned up or 
at least some sort of remedial action put in place before they could 
be transferred to new owners. 

Mr. MILLER. But the expected use of most of that land is now 
habitat, reservation and limited pedestrian use. Is that correct? 

Ms. ANDERSON. For those contaminated acres. 
Mr. MILLER. That's the current expectation. 
Ms. ANDERSON. For 8,000 acres. 
Mr. MILLER. For 8,000 acres. Should the community values 

change or the Endangered Species Act change or the species flour­
ish and the community wants to do something else with that land 
or surrounding uses change, do you have the right to reenter here 
with the Department of Defense? 
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Ms. ANDERSON. Yes. The CERCLA law requires a review every 
five years to ensure that the remedies selected are still adequately 
protective. 

Mr. MILLER. So that's available to the community, and then the 
question is funding. 

Ms. ANDERSON. Right. 
Mr. MILLER. If additional work was to be determined. 
Ms. ANDERSON. That's correct. 
Mr. MILLER. Thank you. Mr. Farr? 
Mr. FARR. Thank you, Mr. Chairman. I just want to note a little 

historical irony here. I see in the audience my father, Fred Farr. 
When he was the first attorney in Seaside, one of his cases about 
40 years ago was representing two young boys who had walked into 
Fort Ord property when it wasn't properly noticed or fenced, picked 
up a box to take home to their mother, and on the way, dropped 
it and it blew off their legs and arms. 

He had to ask permission of the Federal Government to sue them 
on behalf of the family for negligence on the Army. So here we are 
today in Seaside talking about these incredible laws of protection 
that have been developed since those early days when there wasn't 
much protection. And I appreciate the fact that this has all come 
home. 

The question I have for Mr. Nawi is, Have the unexploded ord­
nance in Fort Ord, have all of the surface ordnance been removed? 

Mr. NAWI. I'm unaware of the status at this time. We would be 
glad to get that information and provide it to the committee. 

Mr. F ARR. Maybe our later panel can address that. 
Mr. WALKER. That will be addressed by the Fort Ord Com­

mander, Mr. Farr. 
Mr. FARR. For you, Mr. Walker, how many bases in California 

that are closing are contaminated and what, in your opinion, are 
the worst cases, the worst sites? 

Mr. WALKER. There are several closing here and each is being 
addressed in its own degree of use and merit. Speaking for the ones 
I know about in the Army that we're closing in California are Sac­
ramento Army Depot, Fort Ord, the Presidio of San Francisco. 

Surprisingly, and this is strange to say, these are some of our 
cleaner installations that have problems. This in no way compares 
to Rocky Mountain Arsenal or some of the others where we are 
doing extensive cleanup. But I think the programs, at least here in 
the State of California, are progressing very well and we've identi­
fied the clean parcels. 

We also have identified what we need to do in the various clean­
up scenarios of the properties that have contamination. Further, 
we are dealing with the Fort Ord firing range, and its transfer. 

Mr. F ARR. How does Fort Ord compare to the other properties in 
the State? 

Mr. WALKER. I think work is progressing very well in the turn­
over. Finally, uses have been identified and also what cleanup re­
quirements are needed. I think we're doing very well at that and 
working with the State and the Federal EPA. 

Mr. FARR. Is it considered a priority just based on contamina­
tion? 

Mr. WALKER. This has a very high priority. 
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Mr. FARR. Is there one that's more contaminated? 
Mr. WALKER. I wouldn't say there's one more contaminated. I 

think that Fort Ord has the standard things that you find on an 
installation, such as landfills, and probably spill areas. I think that 
the people from Fort Ord will provide detail on this aspect. 

But I've always been impressed with the urgency and the 
progress that we've been making on the cleanup here at Fort Ord. 
I don't know that it has ever been a real concern that we haven't 
given every effort to make sure it's cleaned up on schedule includ­
ing working with the regulators. We have made a lot of progress 
here. 

Mr. FARR. I wanted to ask Mr. Souby one question, Mr. Chair­
man, and that will conclude it for this panel. You mentioned the 
involvement that all the State Governors have in this and the op­
portunity for technology transfer. Do you know of any States that 
are committing State dollars into helping this technology transfer, 
or are you relying totally on Federal cleanup dollars and Federal 
science dollars to do the work? 

Mr. SOUBY. I think the State of California, and maybe Jim can 
answer the question, has a relatively significant commitment in 
terms of dollars for technologies. New Mexico has a commitment; 
Colorado has a commitment. I don't have that list right before me, 
but generally speaking, yes, the States are committing resources; 
but not to the same extent as the Federal Government. I don't 
think they see the unexploded ordnance issue as their own particu­
lar issue. 

Mr. FARR. I think the question goes beyond the issue of putting 
money into the regulatory aspects, but into the-

Mr. SOUBY. No. I'm talking about specifically technology. 
Mr. F ARR. Technology. 
Mr. SOUBY. Yes, sir. Specific technology development programs. 

A lot of these are match programs with a national lab, for example, 
in New Mexico, or a State-funded university program to obtain in­
novative new technologies that otherwise wouldn't come up through 
the screening process. 

I would be happy to get you further information about that, but 
I am aware that those programs are under way. And then as you 
mentioned, there are other barrier-oriented programs. For example, 
we have ten States that are working right now on their own to de­
velop a new interstate regulatory regime that would create a regu­
latory market that would be more accepting for technologies that 
come through a cleanup trial, for example, at Fort Ord. 

Arizona would sign into this protocol, and then a eontractor who 
wanted to take that technology to Yuma, for example, some charac­
terization technology, would not face that same immense regu­
latory barrier in Arizona. The information garnered to California 
would be accepted in Arizona. 

Mr. FARR. How long would it take to have that in place? 
Mr. SOUBY. Well, we have reached agreement with EPA and 

amongst the ten States on an initial protocol. All ten States have 
agreed to the list of questions. We need to find some demonstration 
sites and actually run it through with some real technologies and 
see what glitches develop in the field. 
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We're working with the environmental community to make sure 
that they are satisfied that this process in no way would cause 
them to feel that we just want all our stakeholders satisfied. We 
estimate probably in 18 months after we start some demonstra­
tions, and we're about to start some field demonstrations in the 
next month or two. 

Mr. F ARR. Is Fort Ord one of those? 
Mr. SOUBY. Fort Ord is on the candidate list. We're meeting with 

Colonel Ellzey tomorrow to discuss what the program would be 
about. The Commander would have to agree to allow an array of 
stakeholders to participate in the process. For example, regulators 
from out-of-state may want to come aboard to look at how that 
technology, in fact, is being utilized and get a firsthand glimpse. 

A lot of this is confidence-building amongst regulators, as well as 
the public and the environmental community. But if they agree 
with those terms and conditions, which we don't feel are excessive, 
we hope Fort Ord does become a partner from our initial 19-site 
candidate list. 

Mr. FARR. I'm very encouraged by the vision. I hope you will 
move as quickly as possible because I think that's where we de­
velop the ability to have technology transfer to other parts of the 
United States and other parts of the world. 

Mr. MILLER. Mr. Walker, let me just ask you one question. In 
terms of a committee that has jurisdiction for public lands, during 
the war with Iraq, we saw a number of munitions that were used 
that used heavy metals, uranium and so forth, armor-piercing artil­
lery. Are we going to confront the problem of that kind of contami­
nation, radioactive contamination, on the public lands? 

Mr. WALKER. We have dealt a great deal with the use of new mu­
nitions on our testing ranges. We are also making sure that we 
manage these correctly and deal with the problems. A lot of these 
offer superior performance that you don't want to be without. You 
also have to understand their capabilities and impacts. We have a 
study going on right now to evaluate the environmental con­
sequences of these new munitions. 

Mr. MILLER. Are we confronted with the cleanup of those in the 
near term? I don't know where they were tested. 

Mr. WALKER. The testing, yes, we are. We're managing testing 
and making sure we have recovery in place at Yuma Proving 
Ground. They were used at Jefferson Proving Ground, and that's 
being addressed. Also, we're very carefully managing the testing 
site at Aberdeen Proving Ground in Maryland. 

Mr. MILLER .. Are we confronted with that in California? 
Mr. WALKER. The Army has not used them in California, sir. 
Mr. MILLER. But are some of the testing protocols being changed 

recognizing--
Mr. WALKER. Yes, we are. We have studies under way. 
Mr. MILLER [continuing]. That these lands are going to move 

back and forth between the---
Mr. WALKER. We have identified the ranges they will be used on 

so we can manage the type of control needed. At Jefferson Proving 
Ground where the Army is moving its activities to Yuma, we made 
sure that no new lands would be used. They are tested on currently 
used ranges and then only in designated areas. 
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We are constantly monitoring impacts, and we have not found 
anything disturbing. We are continuing to monitor it to make sure 
that we don't. We're looking at other kinds of munitions that don't 
have these characteristics. Maybe these would be a substitute ma­
terial that would be favorable. 

What is being developed still has heavy metal problems. That's 
a concern, as well. 

Mr. MILLER. Thank you. Thank you very much to this panel. If 
you don't mind, we would like to possibly submit additional ques­
tions to you in writing as we proceed with this matter. Thank you 
for your time and for your testimony. 

PANEL CONSISTING OF LESTER K. ROSENKRANCE, ARIZONA 
STATE DIRECTOR, BUREAU OF LAND MANAGEMENT, DE­
PARTMENT OF THE INTERIOR; MAJ. RALPH WAY, U.S. MA­
RINE CORPS, TWENTYNINE PALMS, CA; ANDREW E. HOOPER, 
CHIEF, ADVANCED TECHNOLOGY OFFICE, YUMA PROVING 
GROUND; AND LORA LEE MARTIN, DffiECTOR, PROGRAM 
AND POLICY DEVELOPMENT, FORT ORD PROJECT, UNIVER­
SITY OF CALIFORNIA 

Mr. MILLER. The next panel will be made up of Lester K. 
Rosenkrance, who is the State Director of Arizona Bureau of Land 
Management for the Department of Interior; Major Ralph Way 
from the U.S. Marine Corps, Twentynine Palms; Mr. Andrew E. 
Hooper, who is the Chief of Advanced Technology Office of the 
Yuma Proving Ground; and Lora Lee Martin, who is the director 
of program and policy development for Ford Ord Project of the Uni­
versity of California. 

Am I correct that we're going to be using this screen over here 
during this panel? I think we're going to have to ask one of the 
cameras to move here. 

Welcome to the committee. Again, your written statements will 
be included in the record in their entirety and the exhibits that you 
have in support of that. You can proceed in the manner in which 
you're most comfortable. To the extent to which you can summarize 
so that we can continue to have an opportunity for questions, it 
would be appreciated. Mr. Rosenkrance, we'll begin with you. 

STATEMENT OF LESTER K. ROSENKRANCE 

Mr. ROSENKRANCE. Thank you, Mr. Chairman. I really appreciate 
the opportunity to present the Bureau of Land Management's 
views on public lands it administers that are contaminated with 
unexploded ordnance. I will summarize the statements that we 
have here. 

Contaminants are a legacy that the BLM has inherited from a 
lot of maneuvers and different things that were done by the mili­
tary early in the century. In the 1950s and 1960s, a number of 
these lands did return to BLM. 

BLM inherited many unexploded ordnance problems that existed 
on those lands at that time. All services of the military currently 
use about 16 million acres of withdrawn public domain lands na­
tionwide. BLM manages 269 million acres of public lands, most of 
which is in the West and in Alaska. 
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As stated earlier, approximately 1.3 million acres are known to 
contain unexploded ordnance and another 4. 7 million acres could 
possibly contain unexploded ordnance. The military did visually 
clear the surface of these sites before returning the lands to the 
BLM. However, the subsurface was generally not cleared of 
unexploded ordnance. 

The BLM focuses its management of these unexploded ordnance­
contaminated lands on risk reduction. That is limiting the public's 
exposure. We recognize there is risk to the public, and we minimize 
that risk through either closing the tracts completely to all public 
use, limiting public access to existing roads, trails and so on to 
keep them out of the areas. And we provide a lot of public informa­
tion and public education, brochures, pamphlets, training. And 
BLM people are trained and conduct patrols of some of these areas 
to make sure people are not using them or using them in a dan­
gerous way. They're also patrolled by our law enforcement desert 
rangers. 

The priority for .cleanup is based on exposure of the public to 
hazard. Therefore, cleanup of the unexploded ordnance in residen­
tial and industrial areas and even farming areas is considerably 
higher priority than cleanup on rangelands, remote areas and wil­
derness areas that have little public use, with little or no surface 
disturbances. 

We would like to clean up all the unexploded ordnance on public 
lands, but this is not feasible today, as you've heard earlier. The 
need for better technologies that can be used to clear large acreage, 
especially subsurface unexploded ordnance areas, is essential. 

BLM is actively working with the Corps of Engineers and other 
military agencies and the Federal advisory committee on the devel­
opment of innovative on site technology to develop new technology 
methods of detection and removal of unexploded ordnance from 
surface and subsurfaces. 

Specifically, the BLM is coordinating our UXO-contaminated-con­
taminated land inventory with the Corps of Engineers and setting 
priorities for site characterization and remediation action. We're 
working through the committee on development of innovative off­
site technology. The Corps of Engineers and Department of Defense 
contractors develop a risk-management model that can be applied 
to the BLM-managed lands. 

We're also working with the private sector to make our site char­
acterization and remediation requirements known. This provides 
potential contractors with information necessary for research and 
development efforts and for estimating the commercial potential of 
their proposals. 

That pretty well concludes my statement, and I'll be glad to an­
swer any questions. 

[Prepared statement of Mr. Rosenkrance follows:] 
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STATEMENT OF LESTER K. ROSENKRANCE, ARIZONA STATE DIRECTOR, 
BUREAU OF LAND MANAGEMENT BEFORE THE SUBCOMMITTEE ON OVERSIGHT 
AND INVESTIGATION, COMMITTEE ON NATURAL RESOURCES, UNITED STATES 
HOUSE OF REPRESENTATIVES ON UNEXPLODED ORDNANCE ON THE PUBLIC 
LANDS. 

Thank you for the opportunity to present the Bureau of Land 

Management's (BLM) views on the public lands it administers that 

are contaminated with unexploded ordnance (UXO). 

Contaminants are the legacy of authorized military use of the 

public lands. In the 1950's and 1960's when the military 

services returned lands to Department of the Interior 

jurisdiction, the BLM inherited any UXO problems that existed on 

the lands. This is no longer the case. Currently the lands must 

be cleared prior to transfer of jurisdiction to the BLM. 

We are in the process of transferring more Department of Defense 

lands to Interior jurisdiction through the Base Realignment and 

Closure program which is known as BRAC. 

The military currently uses 16 million acres of withdrawn public 

domain lands nationwide with almost 10 million of these acres 

potentially contaminated with uxo. 

Of the 269-million acres of public lands managed by the BLM, 

approximately 1.3 million acres are known to contain UXO and 

another 4.7 million acres could possibly contain uxo. A total of 

118 sites may be involved. The military cleared the surface of 

these sites before returning the lands to the BLM. However, the 

subsurface was generally not cleared of uxo. Not only do we need 
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to continue to monitor the management and clean-up of already 

contaminated areas, but we must continue to carefully consider 

proposals to expand areas that the military is currently using as 

impact ranges. 

Management of risks associated with UXO is a partnership between 

the BLM and u.s. Army Corps of Engineers. The military retains 

liability for the contamination of these lands and the Corps of 

Engineers is the agency assigned the mission of clean-up of all 

formerly used Defense sites. The BLM is responsible for the day 

to day management of these lands in a manner that does not place 

the public at risk. 

The BLM focuses its management of these UXO-contaminated lands on 

risk reduction, that is, limiting the public's exposure to the 

risk from UXO. Generally, this means that BLM does not authorize 

activities in these areas, or if an activity is authorized, a 

military explosive ordnance disposal team accompanies the 

authorized user, when appropriate, to ensure safety. 

Additionally, we monitor the lands for any UXO items which may 

become exposed. Those which pose a hazard are removed by an 

explosive ordnance disposal team. 

We would like to clean up all UXO on all BLM-managed lands, but 

this is not currently feasible or possible due to technology and 

funding limitations. The Corps' list is based on exposure of the 
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public to hazards; therefore, clean-up of the UXO in residential 

and industrial areas, and even farming areas, is considerably 

higher priority than clean-up of rangeland. 

To do our job well, the BLM managers need information about what 

is on the land. We need the military to perform site 

characterizations on all formerly used Defense sites to detect 

and locate UXO and other dangerous wastes. Without good site 

characterization, the BLM managers will overly restrict use of 

the formerly used defense sites to ensure the public's safety. 

This may prove a problem for applicants for rights-of-way and 

other uses of these lands. 

3 

There is no available technology for large area surface and 

subsurface detection and location of UXO. Known UXO areas should 

be scanned periodically to determine if subsurface UXO has become 

exposed. But without adequate technology for the detection and 

location of UXO on airborne platforms, it is not feasible to do 

these periodic scans. These surface scans must be able to detect 

and accurately locate UXO so that a ground team can go to the 

location and remediate whatever gave a return to the sensor on 

the airborne platform. Identification of UXO or scrap metal 

would also be a major benefit, but it is not likely in the 

immediate future. 



81 

4 

The subsurface detection and location of UXO has greatly improved 

over the last few years, but these ground-based systems are 

limited by terrain, soil conditions, and the vastness of the 

acreage to be covered. Existing subsurface detection and 

location systems can usually provide an adequate check for small 

sites (hundreds of acres) and rights-of-way. 

If technology improvements could provide for large area site 

characterization, lands that are certified as clean could be 

opened for public use. Those lands which are known to contain 

UXO could be entered into the Corps of Engineer's priority 

system. 

While the BLM is waiting for clean up of the lands, the UXO risk 

is managed through limiting the public's exposure to the risk. 

Management actions include limiting uses and users in the UXO 

area, official closure of the lands when necessary, education of 

BLM personnel and the public to the hazard, and contacting 

explosive ordnance disposal teams to remove any UXO that are 

found. 

The BLM is actively working with the Corps of Engineers, other 

military agencies, and the Federal Advisory Committee on the 

Development of Innovative on-site Technology (DOlT Committee) to 

improve our interim management of UXO and eventually obtain the 

remediation of these sites. Specifically, the BLM is: 
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• Coordinating our uxo-contaminated land inventory with 

the Corps of Engineers and setting priorities for site 

characterization and remediation action . 

• Working through the DOIT Committee, the Corps of 

Engineers and Department of Defense contractors to 

develop a risk assessment model that can be applied to 

the BLM-managed lands. 

5 

• Working with the private sector, through the DOIT 

Committee, to make our site characterization and 

remediation requirements known. This provides 

potential contractors with information necessary for 

research and development efforts and for estimating the 

commercial potential of their proposals. 

This concludes my statement . I will be pleased to answer your 

questions. 
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Mr. MILLER. Thank you. Major Way? 

STATEMENT OF MAJ. RALPH WAY 
Major WAY. Good morning, Mr. Chairman, Mr. Farr. I have a 

slide presentation to describe the cleanup of unexploded ordnance 
at Twentynine Palms, California. It includes the technical difficul­
ties encountered due to terrain and vegetation. 

[Whereupon, a slide presentation was made.] 
Major WAY. This is a map of the Marine Corps Air Ground Com­

bat Center at Twentynine Palms. The base is 932 square miles. Of 
this, 900 square miles are used for live-fire training and maneuver 
warfare training. 

This is a photograph of the Rainbow Canyon Training Area, 
which houses Range 601. It's a high-explosive submunition range. 
On this range, some of the most sensitive fused ordnance items in 
the world are delivered by aircraft and artillery. 

This is a photograph of the terrain on Range 601. It's a view 
from the top of the plateau and the target hill, looking toward the 
southeastern portion of the range. This photograph depicts the 
amount of unexploded ordnance and ordnance residue that remains 
on the range. 

This is a photograph of the explosive ordnance disposal techni­
cians preparing to conduct a range clearance operation. In the con­
duct of the range clearance operation, explosive ordnance disposal 
technicians will form a line, usually double arm's length, and move 
between the established boundaries of the range. 

The flags carried by the explosive ordnance disposal technicians 
are used to mark unexploded ordnance as it is located. This enables 
the technicians to relocate the items when the sweep is completed. 

Mr. FARR. That's only for surface. 
Major WAY. Yes, sir. This is a photograph of an M-42 anti-mate­

rial submunition. It's concealed by a tumbleweed. M-42 
submunitions are delivered by !55-millimeter and eight-inch artil­
lery projectiles. Each 155-millimeter projectile contains 88 of the 
submunitions, while the 8-inch contains 180. It demonstrates the 
difficulty presented by vegetation when conducting range clearance 
operations. 

This is a photograph of the retrieval of the M-42. Whenever an 
ordnance item is located, it must be investigated and prepared for 
disposal. This is a photograph of the artillery-delivered area of the 
mine, ADAM. This mine is delivered by !55-millimeter projectiles; 
each projectile contains 36. This type of munitions dispenses seven 
hair-thin trip wires up to 28 feet in length. And this is a photo­
graph of the trip wire coming out. 

Mr. F ARR. So they shoot them, and then they land, and then the 
wires come out. 

Major WAY. Yes, sir. This is a photograph of the anti-armor mine 
system, RAM, and an M-42 submunition laying side by side. The 
RAMs are also delivered by !55-millimeter projectiles. Each projec­
tile contains two mines, and two of these mines incorporate an 
anti-disturbance feature. And they're not marked, so you don't 
know which one it is. 

Mr. MILLER. This is a volunteer operation or what? 
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Major WAY. Yes, sir. This is a photograph of an explosive ord­
nance disposal technician investigating an unexploded ordnance 
item. The terminations must be made on all unexploded ordnance 
to the term and condition that the item is in, whether it's armed 
or unarmed. 

This is a photograph of a Mark 118 Rockeye anti-armor aerial­
delivered submunition. The Rockeye is delivered by aircraft cluster 
bombs. Each cluster bomb contains 24 7 submunitions. Ordnance 
items can be located in any position. In this example, a Rockeye 
must be dug up to determine the condition and present configura­
tion. 

This is a photograph of a sweep line in rough terrain on a hill­
side. The rocky and hilly terrain increased the difficulty of main­
taining consistent coverage by the sweep line. Regardless of the 
terrain, all items must be investigated. 

This is a photograph of a bomb live unit, Blue 97. It's an aerial­
delivered anti-armor submunition. It's partially concealed by loose 
rock. The Blue 97s are delivered by aircraft cluster bombs. Each 
cluster bomb contains 202 submunitions. This photograph also 
demonstrates the difficulty of working in and around loose rock 
and vegetation. Materials such as loose rock and vegetation must 
be removed in order to work on the munitions and determine what 
condition it's in. 

This is just a photograph depicting the collection of ordnance 
items to be prepared for disposal. Once a designated area has been 
swept, explosive ordnance disposal technicians will consolidate the 
items collected with the items previously marked and destroy them 
by detonation. 

This is just a shot of a detonation. 
That concludes my presentation on our operation at Twentynine 

Palms. 
Mr. FARR. How long does it take to move through one of those 

sectors? That original map you had, how much area was that? 
Major WAY. The original map was-of just the range? That one 

range is 9 square kilometers and the target area in the middle is 
1 kilometer. During the last clearance operation we conducted, 
about 14 days, we did eight-tenths of that one area and took out 
over 7,000 submunitions. The difficulty stems from the risk in­
volved because the RAM sets up a magnetic field that you have to 
worry about and work around. 

Mr. MILLER. Don't mind if I'm sitting here in disbelief, but hold 
on. So how long would it take you to-I still don't quite under­
stand. In some of the size of the operations we're talking about 
here, it would take you how long? Give me a size, and tell me how 
long it would take you to clear 50 acres. 

Major WAY. It would depend on the type of munitions involved, 
the type of terrain involved. There are a lot of site-specific factors 
that would have to be considered in order to develop a plan. 

Mr. MILLER. You're dealing here with munitions that the trigger 
is motion or disturbance or trip wire. 

Major WAY. Yes, sir. 
Mr. MILLER. And often you're dealing with all of those, or do you 

know what kind of ordnance has been out there since you've last 
cleared it? 
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Major WAY. No. We keep track of what has been fired into the 
range, but we deal with all these simultaneously. 

Mr. MILLER. Thank you. 
Mr. F ARR. Have you had any injuries? 
Major WAY. No, sir, not on this particular operation. 
Mr. FARR. Mr. Chairman, what's really kind of shocking about 

this is you think about all the countries around the world that 
have been buying these munitions and putting them out without 
knowing where they are, not keeping records, and people are walk­
ing through these fields all over the world. 

Mr. MILLER. So you've done this without sustaining any injuries. 
Major WAY. We did sustain one injury, sir, in 1990. We had a 

fatality. But since that time, we've disposed of in excess of 66,000 
submunitions without any injuries. 

Mr. MILLER. I want to get on with the rest of the panel here, but 
it's kind of hard to get over your slide show here. The testing is 
for the deployment, how the munitions deploy on impact, the pat­
tern set up as per the specifications? Because obviously they're not 
being exploded by enemy personnel or the purposes for which they 
are deployed. They're lobbed in, they disperse in an anti-personnel 
fashion that the military wants them designed for. 

But they're still live laying out there, right? 
Major WAY. Yes, sir. They're deployed for training. 
Mr. MILLER. The only guy that's getting the training is you. 
Major WAY. Well, also, the artillery crews and the aircraft that 

deliver them, sir. 
Mr. MILLER. Let me ask you this. On the submunitions, why do 

they have to be live, because what you're looking at is the deploy­
ment in terms of trip wires and those sort of things, whether or not 
they extend and deploy properly. Why does it have to be live? Are 
they all live in testing? 

Major WAY. No, sir. Some of the submunitions are dummies, de­
signed just for that, and then some of them are live, sir. 

Mr. MILLER. Okay. Move on here, George. That's the end of your 
testimony, is that right, Major? 

Major WAY. Yes, sir. 
Mr. MILLER. Mr. Hooper. 

STATEMENT OF ANDREW E. HOOPER 
Mr. HooPER. Mr. Chairman, thank you for inviting me to testify 

before the committee. The issue being addressed today, unexploded 
ordnance, is very important to Yuma Proving Ground and to the 
Test and Evaluation Command. Before I address the question of 
UXO, unexploded ordnance, at Yuma Proving Ground, I would like 
to make some general remarks about the technology problems asso­
ciated with finding UXO. 

It is hard to overstate the difficulty of the problem of unexploded 
ordnance remediation. The task is dangerous, as Major Way has 
pointed out, technically difficult, expensive, and multidimensional. 
The development of the systems that will allow us to quickly and 
easily detect and locate UXO will take decades of engineering de­
velopment. 

This type of development will be expensive, but the reward in 
land returned to the public, lives saved, and the technology spin-
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offs that will occur will more than make up the costs. While sensor 
technologies, in fact, exist to detect UXO, much engineering devel­
opment remains to be done before the effectiveness of the sensors 
will give us the probability of detection that will allow us to clear 
land with the required confidence, although we will try to ensure 
that the appropriate level of remediation is accomplished to ensure 
an area is safe for the expected use. 

Sensor technologies to identify UXO are required. The area of 
target identification remains one of the most difficult unsolved 
problems that we have. Until we solve the target ID problem, it 
will be hard to determine the scope of the UXO problem. 

We will simply not have the money to dig up every contact un­
less we have a priori knowledge that that contact is, in fact, UXO. 
If somebody were to come along and say I dropped 5 Mark-82 
bombs on these 10 acres of land and you go out there with the cur­
rent technology and you find 5 contacts, you have a pretty good 
idea that, in fact, those were the bombs. But if you didn't know 
that ahead of time, you would have no idea what you were looking 
at. 

Typically, in a test-range environment or at a battle site, many 
metallic objects will have been driven into the ground, making de­
tection and identification of UXO a formidable task. Finally, we 
have limited experience in the area of integrating technologies for 
detection and identification. We do know, however, that no one sen­
sor system will solve the problem. 

Multiple sensors providing multi-spectral data will have to be 
combined in order to increase the probability of detection and iden­
tification. This problem, while difficult, can be solved over time by 
enlisting the services of the military laboratories, private industry 
and the universities. Now, why those three? 

The service labs have the technical knowledge of the munitions 
we've developed in the past. They have the technical knowledge of 
the present munitions and they know what we're going to be doing 
in the future. Industry has a large financial incentive due to the 
magnitude of the problem worldwide, not just in the United States. 
The universities have highly competent, yet low-cost research 
labor. They have that labor available to us to deal with the long­
term research problems, and there are many long-term research 
problems. 

Yuma Proving Ground does not have the classical UXO problem 
in terms of people just inadvertently stumbling across munitions 
and getting injured, although if they got onto Yuma Proving 
Ground, that would happen. The general public does not have ac­
cess to YPG. However, we do generate UXO as an unavoidable con­
sequence, a part of our mission, which is to test all present and fu­
ture conventional munitions in the U.S. Army inventory. 

Pertinent to this requirement to test munitions is a requirement 
to locate, identify and dispose of unexploded ordnance that is gen­
erated. We do this to meet range safety, environment and test sup­
port requirements. YPG is a test range with over 889,000 acres of 
land. The Army has conducted munitions, as well as other testing 
at YPG for over 50 years. 

It is estimated by the YPG Environmental Oftice that over 
250,000 acres are seriously contaminated with UXO, and that's as 
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a minimum. We have areas that are fenced due to the nature of 
the ordnance contamination, much like the contamination that 
Major Way showed you, the RAM, the Adam, the M-42 
submunitions, the M-73 submunitions from the rockets, the hydro-
70 rockets, those types of munitions we have in large quantity. 

We are developing systems to clean up UXO because it is nec­
essary to ensure the safety of our people, to clean the areas for 
reuse after test. In some cases, if you fire a munitions that has 9 
submunitions and you count 11 or 12 munitions going off, you 
know that you have sympathetic detonations and you can't use the 
area anymore and you have to clean it up. And to meet what we 
anticipate will be required by future environmental regulations. 

We also see these systems as having both military and civilian 
applications, since ordnance contamination is by no means confined 
to the military test ranges. Since some of this contamination is too 
dangerous to approach on land and the systems we are studying 
ai."e airborne and have sophisticated sensor requirements, the objec­
tive here is to essentially map the location and type of ordnance 
on the surface. 

In this way, we can quantify the surface problem and get a rea­
sonable cost estimate to clean up the contamination. Otherwise, 
cost estimates are merely guesses. 

The issue of finding and locating ordnance both on or below the 
surface is a sensor technology issue, not an EOD issue, explosive 
ordnance disposal issue. As you have seen from the testimony of 
Major Way, we know how to deal with UXO once it's found; that 
is, he knows how to deal with UXO once it's found. The issue is, 
Where is the UXO? In cases where it's very sensitive, where the 
munitions are very difficult to deal with, we would like to keep peo­
ple away from them as much as possible. 

YPG, in the Test and Evaluation Command, in cooperation with 
the Office of the Secretary of Defense and the Department of the 
Army, has assembled a technical team to investigate the sensor 
problems associated with the mapping of UXO. This team includes 
the Army Research Laboratory, the MIT Lincoln Laboratory people, 
the Jet Propulsion Laboratory and Sandia National Laboratory. 

To evaluate progress, YPG, using funding from OSD, from the 
seat of Central Test and Evaluation Investment Program, specifi­
cally in that program, 'ITDND, which is the Test Technology Devel­
opment and Demonstration Fund, we are using funds to establish 
and have established a 2- by 4-kilometer surface ordnance target 
range containing representative samples of shrapnel and many dif­
ferent types of inert ordnance. The various laboratories have al­
ready flown against this target array using synthetic aperture 
radar systems. We have had significant success in finding the ord­
nance, although the data is not presentable here. 

That concludes my testimony, if you have any questions. 
[Prepared statement of Mr. Hooper and attachments follow:] 

UNEXPWDED ORDNANCE (UXO) AT YUMA PROVING GROUND (YPG) 

Mr. Chairman, thank you for inviting me to testify before the committee. My 
name is Andy Hooper and I am the Chief of the Advanced Technology Office at 
Yuma Proving Ground. The issue that is being addressed today, unexploded ord­
nance, is very important to Yuma Proving Ground and TECOM. Before I address 
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the question of UXO at YPG, I would like to make some general remarks about the 
technology problems associated with finding UXO. 

It is hard to overstate the difficulty of the problem of UXO remediation. The task 
is dangerous, technically difficult, expensive, and multidimensional. The develop­
ment of the systems that will allow us to quickly and easily detect and locate UXO, 
will take decades of engineering development. This type of development will be ex­
pensive but the reward in land returned to the public, lives saved, and the tech­
nology spinoffs will more than make up the cost. 

While sensor technologies exist to detect UXO, much engineering development re­
mains to be done before the effectiveness of the sensors will give us the probability 
of detection that will allow us to clear land with the required confidence. Although, 
we will try to ensure that an appropriate level of remediation is accomplished to 
ensure the area is safe for the expected reuse. 

Sensor technologies to identify UXO are required. The area of target identification 
remains one of the most difficult unsolved problems we have. Until we solve the tar­
get ID problem, it will be hard to determine the scope of our UXO problem. We will 
simply not have the money to dig up every contact unless we have a prior knowl­
edge that the contact is, in fact, UXO. Typically, in a test range environment or at 
a battle site, many metallic objects will have been driven into the ground making 
detection and identification of UXO a formidable task. 

Finally, we have limited experience in the area of integrating technologies for de­
tection and identification. We do know, however, that no one sensor system will 
solve the problem. Multiple sensors, providing multi-spectral data will have to be 
combined in order to increase the probability of detection and identification. 

This problem, while difficult, can be solved over time by enlisting the services of 
the military laboratories, private industry and the universities. The service labs 
have the technical knowledge of munitions past, present, and future; industry has 
a large financial incentive due to the magnitude of the problem; and the universities 
have highly competent yet low-cost research labor to deal with long-term research 
problems. 

Yuma Proving Ground does not have the classical UXO problem in terms of peo­
ple inadvertently stumbling across munitions and getting injured. The general pub­
lic does not have access to YPG. However, we do generate UXO as an unavoidable 
consequence of part of our mission which is to test all present and future conven­
tional munitions in the U.S. Army inventory. 

Pursuant to this requirement to test munitions is a requirement to locate, iden­
tify, and dispose of the unexploded ordnance that is generated. We do this to meet 
range safety, environmental, and test support requirements. 

YPG is a test range with over 889,000 acres. The army has conducted munitions 
as well as other testing at YPG for over fifty years. It is estimated by the YPG envi­
ronmental office that over 250,000 acres are seriously contaminated with UXO. We 
have areas that are fenced due to the nature of the ordnance contamination. We 
are developing systems to clean up UXO because it is necessary to ensure the safety 
of our people, to clean areas for reuse after tests, and to meet what we anticipate 
will be required by future environmental regulations. We also see these systems as 
having both military and civilian applications since ordnance contamination is, by 
no means, confined to military test ranges. 

Since some of this contamination is too dangerous to approa<:h on land, the sys­
tems we are studying are airborne and have sophisticated sensor requirements. The 
objective here is to, essentialfy, map the location and type of ordnance on the sur­
face. In this way we can quantify the surface problem and get a reasonable cost esti­
mate to clean the contamination. Otherwise, cost estimates are merely educated 
guesses. 

The issue of finding and locating ordnance both on or below the surface is a sen­
sor technology issue not an explosive ordnance (EOD) issue. As you have seen from 
the testimony of Major Way, we know how to deal with UXO once it is found. The 
issue is, Where is the UXO? 

YPG, the Test and Evaluation Command (TECOM), in cooperation with the Office 
of the Secretary of Defense and the Department of the Army has assembled a tech­
nical team to investigate the sensor problems associated with funding and mapping 
UXO. This team includes the Army Research Laboratory, MIT Lincoln Laboratory, 
Jet Propulsion Laboratory and Sandia National Laboratory. 

To evaluate team progress YPG has, using funding from OSD, established a 2 x 
4 Km surface ordnance target range containing representative samples of shrapnel 
and many different types of inert ordnance. The various laboratories have flown 
synthetic aperture radar systems against these targets with significant success. 
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The MILLER. Thank you. Ms. Martin? 

STATEMENT OF LORA LEE MARTIN 

Ms. MARTIN. Thank you, Mr. Chainnan and Mr. Farr. I'm with 
the University of California and I'm employed by the Santa Cruz 
campus. We are one of the local universities that was mentioned 
in Mr. Souby's presentation that's interested in participating in 
this process. 

What I'm going to give you is an overview of how a public entity 
is attempting to participate both in the reuse and the unexploded 
ordnance questions. My testimony will include why we're interested 
in Fort Ord to begin with, what the University of California pro­
poses to do at Fort Ord, what barriers to this approach we have 
run into, and what our recommendations might be. 

The University of California is interested in Fort Ord because it 
sits on the edge of what is becoming a global center for marine and 
environmental sciences. Surrounding this bay are over 18 institu­
tions focused on environmental science, technologies research and 
international language capability. 

So the closure of Fort Ord to us is an opportunity to bring those 
together, to use real estate at Fort Ord and create a center that 
brings industry, agencies, Federal agencies, State agencies and 
other universities and national labs together. 

The exploration of environmental remediation and unexploded 
ordnance is one of the areas of expertise that we'll be developing 
at that site. We are proposing to create a center that will sit on 
500 acres and in that center there will be an entity that Mr. Farr 
referenced, a Center for Environmental Remediation and Policy, a 
cooperative institute. 

It will try to integrate public policy and public education with 
technologies and research. Specific to the unexploded ordnance 
issue, I'm going to pass on the technical infonnation. That's in the 
written testimony. We have a proposal that Los Alamos has put 
forward, a phased approach, that they would work with us in a 
consortium that includes Lawrence Livennore National Lab, Los 
Alamos National Lab, Lawrence Berkeley National Lab, other Uni­
versity of California entities and campuses, such as UCLA, and 
then Federal agencies such as NOAA and USGS, and hopefully 
BLM. 

What I want to talk to you about are the issues of developing 
and understanding the problem better, and I think we've heard up 
here that we don't quite know what the problem is, but we're going 
out and addressing it in some ways. It's dependent on the terrain, 
it's dependent on the type of ordnance, dependent on if we know 
what we've thrown out there and when we threw it out there, and 
the expertise of the people trying to approach it. 

With Mr. Farr's leadership, there was $4 million put into the 
1994 National Defense Authorization Act for this sort of approach, 
a cooperative approach looking at the problems at Fort Ord as a 
case study, with the University of California, the national labs and 
other partners. 

There are several parts of that proposal that include Superfund 
landfill sites, but, also, unexploded ordnance is included. What we 
have found in the exploration of developing this cooperative insti-
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tute is that we have indicated interest from the Department of De­
fense and the Department of the Army. We have the university and 
its partners prepared and at the ready to begin working both on 
understanding the problem and proposing technologies and ap­
proaches, and we have funding now available. 

But we are not able to proceed, and this is something that is 
quite distressing as we look at a country that's talking about public 
and private partnerships and a way to move the country forward 
to solve new problems and environmental issues. 

It seems to be to us legislative and infrastructure barriers in the 
Federal Governt;Ilent. AB we have moved forward in this process, 
we have found that the multi-perspectives brought to bear on these 
questions will be critical to better understand them and better rec­
ommend solutions. 

Also, the integration of public policy and public education. We do 
need to bring our universities and our other agencies and our pri­
vate sector to bear on these. I think we heard earlier in the testi­
mony the issue that the private sector has the technologies. The 
other agencies are doing similar work, but the information is not 
flowing. 

We are proposing a cooperative approach to this, using Fort Ord 
as a case study. 

We're also looking at how we can develop environmental indus­
tries as a nation to compete on the global market and taking this 
crisis of unexploded ordnance at Fort Ord and turning it into an 
opportunity to let this global center be competitive on the world 
market. 

So we're proposing, specific to Fort Ord, to use this to create jobs, 
products and services as a way to bring a cooperative effort to bear 
on the problem of unexploded ordnance and other issues, but also 
then to bring better solutions, hopefully solutions that can be used 
not only at Fort Ord, but across the country and across the world. 

Also, in California, we're looking to integrate northern California 
cleanup. So Fort Ord has one set of problems. Our terrain brings 
many different kinds of questions than you might find at Mare Is­
land, for instance, or Alameda or McClellan. And working together 
with the private and the public partnership to look at the problems 
across the State or the northern part of the State. 

One thing I want to tell you that brought this to bear on us prob­
ably the strongest was when we had a meeting last year that in­
cluded the Department of Defense, the Department of the Army, 
CAL-EPA, I think EPA was also represented, universities, indus­
try and national labs. And in the meeting, we discussed for one day 
how we might approach cooperative efforts. 

Finally, someone in the room said I'm going to take off my DOD 
hat and tell you that what you're talking about is critically needed, 
but we cannot do what you're talking about because of the regula­
tions that exist that don't allow us to sit in the room and discuss 
this in a way that anybody might come back in the room. later and 
want to compete for the solutions we've come up with. 

That to us was very striking as we looked for better ways to 
solve the problems, both on lands that are being transferred into 
the Federal ownership, but also into the private ownership. 
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So the recommendations that we might have for you would be, 
as we approach these problems, to better balance the public policy 
and public education with the technologies and the techniques for 
approaching these problems. We propose to do that with coopera­
tive multi-perspective efforts, such as the one the University of 
California is proposing. 

The second recommendation would be to encourage and foster 
the collaborative, innovative approaches, providing flexible mecha­
nisms to develop public and private partnerships; and finding ways 
that the Department of Defense can enter into these partnerships 
that they have an interest in. But we have procurement laws and 
other barriers that prevent us from doing this in a rapid format. 

And, finally, look at remediation issues on Federal lands as a 
way to catalyze and foster the environmental industry and help 
this country become more competitive on the international market. 

Thank you. 
[Prepared statement of Ms. Martin follows:] 
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~lr. Chairman. Committee members, ladles and Gentlemen: 

As you consider the oversight Issues of unexploded ordnance on public lands I 
want to thank you for this opportunity to share the perspecth·e of a public 
entity. the l'niverslty of California. as we attempt to participate In a 
public pri,·ate remediation strategy at Fort Ord. In this testimony I will gh·e a 
brief o\·en1ew of the perspectl\·e and resources that the l'ni,·erslty of 
California proposes to bring to the remediation efforts at Fort Ord and. through 
our efforts here. to the o\·erwhelming cleanup Issues of the Department of 
Defense nationwide. 

I am Lora Lee ~lartln. Director of Program and Polley De\·eJopment for the 
l'ni,·ersity of California's Fort Ord Project. and Director of Science 
Development for the l 'nh·erslty of California's Santa Cruz Campus. Since mid· 
1991 . the l.ni,·erslty of California. through the leadership of It's Santa Cruz 
campus. bas joined the regional communities of the :-.Jonterey Bay In 
exploring reuse options for the Fort Ord :-.lllitary Resen·atlon which sits 35 
miles south of our campus. After much effort. the local communities. as 
currently represented b)· the Fort Ord Reuse Group (FORG!. In partnership 
with agencies such as the l'nl\·erslty of California and the California State 
l'niverslty system. ha,·e proposed an exciting and Important reuse strategy for 
the base: the de,·eJopment of an education. research. and technology complex. 
Central to this reuse strategy Is the ability to build upon regional e.'\pertlse In 
marine and em·ironmental research thereby furthering . what many belle,·e. 
Is the emergence of the :'-lonterey Bay region as a global center for marine 
and environmental technologies. 

A key component of the l'ni,·erslty of California's proposed reuse strategy Is 
the de,·elopment of new techniques and technologies related to en\ironmental 
remediation. Including what we belie,·e are critlcal components. the 
de,·eJopment of public pn,·ate partnerships and the Integration of related 
policy and public education Issues. The l'ni,·ers!ty of California and our 
programmatic partners ha,·e proposed to the Department of Defense a 
collaborati,·e arrangement whereby Issues of base wide remediation would be 
addressed. In addition. through the leadership of Representatl,·e Farr and 
Chairman Dellums. funding of S4 million was pro,ided In the 1994 .Sational 
Defense Authorlzatlon Act for purposes of this collaborat!w remediation 
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effort. with a slgnUkant portion of the programmatic emphasis placed on the 
unexploded ordnance Issues. E1·en though these funds ha1·e been Identified; 
e1·en though there Is Indicated Interest by the Department of Defense In our 
proposal: and e1·en though the l'nil·erslty and Its partners stand at the ready. 
the ability for this cooperative effort to proceed has been hampered by 
Inherent obstacles to public prt1·ate partnerships within the federal 
go1·ernment. These barriers. de1·eJoped \\1th good Intent but coexisting In a 
matrtx of conflicting purpose. are perhaps one of the most significant 
challenges this countl)· faces as we seek to address military related cleall up 
Issues through the de1·elopment of lnnol·att,·e techniques and technologies. 

:'-ly testimony pro,·tdes: 

• -~ Introduction to a l 'niverslty of California proposed cooperath·e agreement 
''1th the Department of Defense for en1tronmental remediation related 
activities on military bases. 

· -~ o1·en1ew of the ordnance related actl\1tles proposed by the l'uJ,·erslty led 
effort, 

•A discussion of the hurdles encountered by the l'nh·erstt)· In bringing 
lnnovati\·e, public prt\·ate resources to the remediation effort, and 

•Closing remarks and recommendations. 

PROPOSED BY THE UNIVERSITY OF CAlIFORNIA' 

A COOPERATIVE AGREEMENT FOR THE DEVELOPMENT AND DEMONSTRATION 
Of ENVIRONMENTAl. REMEDIATION TECHNIQUES, TECHNOLOGIES AND 
RELATED POLICY 

Recognizing the o\·erwhelrnlng cleanup challenges related to national a.nd 
International military base closures. the t·ru,·erslty of California has proposed to 
establish a cooperatt,·e agreement 1\ith the Department of Defense for the 
de1·elopment and demonstration of em·lronmental remediation techniques and 
technologies. and the related public education and policy Issues. Prominent In this 
proposal are the challenges of unexploded ordnance. 

This effort would combine science. technology. education and policy to de,·elop 
scientifically sound approaches to em·lronmental clean-up efforts. Specifically. the 
'l'ulwrslt)· of California desires to work ·tn collaboration 1\ith the Department of 
Defense to use federal facUlties. Including Fort Ord. to address the many technical and 
policy problems of emtronmental remediation with the goals of Increased 
effectiveness. decreased cost. and more timely Impacts. This cooperati1·e 
arrangement Is a logical research and development Interface for work related to the 
Western Governors' .-\ssoclatlon (\\'GAl DOIT Project !Demonstrating On-site 
Innovative Technologies) In which Fort Ord Is one of ZO national demonstration 
project sites. 

Related scientific and technical discussions ha,·e been hosted by the l 'niverslty of 
California since 1992. bringing together several campuses of the l'niverstt)· of 
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Californla (l"C Santa Cruz. l 'C Berkeley. l 'C Los Angeles). national laboratories 

(lawrence Berkeley Laboratory. Lawrence Lh·ermore :-\atlonal Laboratof)·. Los 

Alamos :-\atlonal Laboratory). federal and state agencies (e.g .. :\OA-\. l"SGS. federal and 

state EPA!. and prh·ate business. One proposed objectl,·e of this effort would be to 

transfer perspecth·es and technologies between the public pri,·ate sectors to 

facilitate new approaches to the Department of Defense's en,·lronmental remediation 

efforts that are sustainable. sclenttflcally sound. and socially responsible. The 

proposed acth·ltles would Include monitoring. assessment. clean-up. training. and 

related policy Issues. This cooperatl,·e arrangement would draw talent from the 

public and prl,·ate sectors. Including the em·lronmentally-related engineering 

programs within the l.'nh erslty of California. and would ha,·e an Initial focus on 

clean-up challenges related to the closure of Fort Ord as a case study. In northern 

California. there Is great potential to link the complemental)· efforts at Fort Ord. the 

Alameda :-\a,·al Air Station. and .\lcClellan Alr Force Base. bringing the experiences of 

three branches of the mill tal)· services. the challenges of coastal. bay. and inland 

sites. with their \\ide variation In soils and pollutants: and urban to rural policy 

considerations. The actl\'ltles proposed for Fort Ord would also sel'\·e as a basis for 

attracting en,·lronmental technology firms to the Fort Ord area as part of the base 

reuse effort. 

Thus far four speclflc Fort Ord potential projects ha,·e been Identified. each 

Integrating science. technology. education and policy components. The flrst three of 

these relate to ordnance Issues at Fort Ord. the fourth looks at the issues of 

groundwater contamination In coastal en,·lronments and. though critical at Fort Ord. 

lthe base landfill. a Superfund site. ls leaking 101,· le,·eJs of volatile organic 

compounds Into the ground water supply of an adjacent communlt)') will not be 

addressed in this testimony. 

•Hea\}' metal contamination at firing ranges; 
The firing ranges at Fort Ord. as at many bases. are characterized 
by high le,·els of lead In the soU. and co,·ered by endangered 
flora and fauna that make lead remoYal complex. Recent federal 
reports show that lead ls toxic at e,·en lower concentration Je,·eJs 
than pre,·tously realized. Increasing liability exposure. 
Fortunately. lead can be fingerprinted Isotopically and traced 
through the en,·ironment. Including the food chain. to e,·aJuate 
both the source and extent of risk In any specific natural 
en,·lronment. Lead also can be rem01·ed from soils through 
bioremedlatlon. Fort Ord's location on the shore of the nation's 
largest marine sanctuary make It especially important to be 
certain of the en,·ironmental fate of Its lead. and well-suited as a 
demonstration site for the characterization and remo,·aJ of lead 
In a coastal zone. 

•l'nexploded ordnance: 
l 'nexploded ordnance Is the most ubiquitous and Intractable 
en,·lronmental problem at Fort Ord. and Is one of the reasons for 
selection of the base as a \\.G.\ OOIT Demonstration Site. Research 

and field testing of new applications of geophysical tools. 
Including ground penetrating radar and electromagnetic 
techniques. to locate the ordnance over large expanses of land. 
and new technologies to neutralize or remove them, are 
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especially well-suited and needed at Fort Ord. both on-shore. and 
perhaps. off-shore. 

• Public policy; 
Peller aspects related to base closure. and related offshore 
en,·tronmental problems In the Sanctuary. ''ill also be addressed by 
collaborath·e research at Fort Ord. Included \\ill be public reaction to 
the Issues abo,·e. to assurances by military and regulatory agencies that 
remedial action Is necessary and sufficient. and to post-closure 
gO\·ernance Issues related to en,·tronmental risk assessment and 
management. These Issues take on added significance at Fort Ord by 
recognizing the region's relatively pristine etl\ironment and related 
hlstOiy of en\ironmental consciousness and because of the Increased 
regional awareness of complementary demands of tourism. economic 
rede,·elopment. agriculture. and emironmental actl\ism In the region. 

Of specific public policy significance at Fort Ord are the complex Issues 
of habitat management; the potential Impacts of remediation processes 
on endangered species. the complementary roles that th•~ l'ni,·erslty of 
California's ~atural Resel'\·e System and the Bureau of Land 
:-tanagement <BL!>I) will be agreeing to take on through their 
participation In the Installation Wide Multi-Species Habitat 
:-tanagement Plan for Fort Ord. and the opportunities for collaboratt\·e 
efforts between these two Institutions In the o\·erall habitat 
management effort. particularly as aggressl\·e remediation actl\itles 
take place on BL:-1 lands. 

A FOCUS ON UNEXPLODED ORDNANCE; 

The detection and handling of unexploded ordnance recel\·es a special focus In the 
l'nt\·erslty of California's proposed actl\itles at Fort Ord. \\·e recogniZe that the 
transfer of ordnance contaminated lands to non Department of Defenso~ entitles poses 
real Issues of science and technology. Howe,·er the Issues of public policy and public 
education must also weigh-In hea\ily as the country struggles with comprehending 
the Immensity of the problem. the Intricacies of the possible solutions. and the ,·otd 
of. or Inability to. test needed technologies. These Issues are often articulated 
through questions such as: 

•"How clean Is clean?": 
• "\\'hat le,·eJ of risk Is acceptable? and at what cost": 
•"How should cleanup policies be Impacted by land use decisions. or \ice \·ersa?"; 

and one question particularly rele,·ant to Fort Ord. 
•"How does one weigh the Issues of clean up requirements and needs to that of the 

presel'\·atton of natural land forms and endangered species?". · 

In our proposal to the Department of Defense. the l'nh·erslty proposes to partner 
with the Department. ''ith the newly established DOlT program of the Western 
GO\·ernors' Association. and with others to address questions such as these while 
simultaneously bringing technical expertise to the problem through our 
partnerships with other university campuses. national laboratories. federal and state 
agencies and pri,·ate Industry. Specifically \\ith regard to the unexploded ordnance 
cleanup Issues at Fort Ord. we submit the following suggested approach proposed by 
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los Alamos :\a tiona! laboratory. to be done through the t ·nh·erslty of California led 
consortium and In coordination \\1th the Department of Defense and the DOIT effort: 

Detection: 
Efforts to locate munitions In waste disposal areas or other soU type disposals are 
highly dependent on geophysical techniques. l"sually more than one technique Is 

necessary to confirm that an Indication of underground anomalies are correct. The 
techniques used are ground penetrating radar. magnetometers. soU reslstl\1ty, and 
acoustical methods. Each system detects a different type of signal. but between two 
systems one Is able to find objects of differing density or of metal construction. This 
Information Is used to determine the location of fences for Interim control of the 
area that might contain the hazardous matertal. Soil analysis such as that performed 
by los Alamos for the Corps of Engineers at the Ha\\thorne Army .-\mrnunltion Plant 
\\ill be Incorporated; at that site. moisture. pH. metal content. and the presence of 
eight explosJ\·es were analyzed. 

Access : 
Extraction of the munition's energetic matertal from damaged and undamaged 
casings has been accomplished by various eXIsting techniques such as 
straightforward disassembly and water jet cutting; other approaches are now being 
ln\·estlgated and demonstrated. including cryfracture. water jet cutting and laser jet 
cutting. 

Treatment: 
los Alamos has been tnvoh·ed In several treatment technologies. los Alamos 
pro,·Jded a technology to aid the l".S. Army Toxic and Hazardous )latertal Agency In a 
demonstration of Incineration as an effecti,·e treatment technology for soils 
contaminated \\1th explosJ\·es. It Is not clear whether Incineration \\ill be an option 
for destruction of explosh·es and other energetic matertals In the future. los Alamos 
bas looked at a complete set of alternatt,·e technologies for accessing and destroying 
a , ·arlety of such matertals. 

A Phased Approach : 

Phase 1: This phase Is for the purpose of conducting an on-site assessment 
of suitable technologies based on geology. past operational histories. and 
location. This \\ill be a collaborative effort \\1th safety and munitions 
personnel at Fort Ord. The Fort Ord Commander. the closure participants. and 
other stakeholders \\ill also receh·e detailed brteftngs on the suggested 
approach and technologies a,·aUable for Identification and disposal of 
munitions. .~ set of options \\ill be pro\1ded. These \\ill Include the handling 
and other steps that \\111 culm1nate \\1th the destruction of the munitions and 
return of the land to other beneficial uses. 

Phase 2: A Sun·ey \\1th two or more detection technologies to Identify the 
dispersion and boundartes of the projectiles and explosive matertals. 

Phase 3: Based on operational and safety needs of the closure personnel 
and the Fort Ord Commander. a pilot area would be chosen for demonstration of 
the approach and technologies. This \\ill be followed ~- demonstration of 
munltlons destruction technologies such as base hydrolysis to con,·ert the 
sollds to llqulds. followed by biological treatment and subsequent destruction to 
Innocuous matertals by using hydrothermal processes. 
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Phase 4: Transfer of technology to the prt1·ate sector and complete 
destruction of the munitions at Fort Ord II"Ould proceed 1\ith a structured 
organization and dedicated facility. 

In addition to the abo1·e suggested specifically by Los Alamos :'\atlonal laboratory. we 
suggest to the Comm!nee that there may also be related remediation issues In the 
marine en,·Ironment. offshore In the prohJblted and restricted areas so designated. 
found to the west of Fort Ord In the ~lonterey Bay :'\atlonal ~Iarine Sanctuary. Our 
lnltlal proposal does not reflect this. but we ha,·e begun discussions between the 
l'n!1·ers!ty of California and the Branch of Pacific ~Iarine Geolo1~· of the t:.S. 
Geological Sun·ey In anticipation of this possibll!ty and to explore the expertise that 
we might bring to bear upon the problem If It does exist. 

Hl!RD! ES TO Pl!BIIC AND PRIVATE TAlENT BEING BROUGHT TO 
BEAR ON THE REMEDIATION EFFORT· 

l'nfortunately. though clearly pro,·!dlng an lnno,·ath·e and needed approach to a 
complicated Issue. the l'n!Yerslty of Callfomla's proposal has m•~t \\ith current 
Federal leglslath·e and lnfrastructural barriers that ha1·e delayed the Department of 
Defense from establishing and Implementing the cooperati,·e agreement requested 
by the Administration and Congress. ThJs delay. while the Department of the Army 
identifies a mechanism to establish the cooperati1·e agreement. has prel'ented the 
Department of Defense from rapidly accessing the expertise of the l'nil·erslty of 
Callfom!a and Its affiliated research partners. This rapid access Is critical to 
effectiYely address the o,·erwhelmlng problems of en,·ironmental remediation, 
Including unexploded ordnance. on Federal lands. 

The Inefficiencies and difficulties In establishJng this collaboratiYe relatlonshJp 
illustrate a problem which has much broader Implications than the l'nJI·ersll)' of 
California's propos.."!.! for the Fort Ord site. The Clinton Administration has staked 
much of Its hopes for long term economic de,·e!opment on the success of meaningful 
public prt,·ate partnerships. There Is a ~lief that the best chance for the l'nlted 
States to become more competltlw In International markets Is for the publ!c and 
prt1·ate sectors to work. together to deYelop. demonstrate. transfer and commercialize 
new technologies. Howe1·er. existing legislation and some of thE~ current federal 
Infrastructure ha1·e the potential to delay or preYent these part:nershlps. thereby 
making much of this 1·ery worthwhile objecti1·e unobtainable. 

A re!eYant Illustration of these impediments occurred at a meeting held at Fort Ord In 
1993 to discuss the l'nh·erslty of Callfom!a's proposed collaboratl1·e approach to 
military remediation needs. Attending that meeting were repre;entatil·es of the 
l'nl\·erslty of California. the Department of Defense. the Department of the Army. 
rele1·ant State of Callfom!a and Federal agencies. representatJI·es of the national 
laboratories. and representath·es of the prt,·ate sector. The meeting focused on the 
Fort Ord closure and ho" Issues of en1·1ronrnental remediation might be more 
effecti,·eJy addressed through multi-perspect!Ye teams of lndi1iduals and 
Institutions. The discussions Included en1tronrnental remediation challenges at Fort 
Ord and how the collecti,·e resources of the entitles In anendann~ might be used to 
foster the development of new. lnnoYative and more cost effectt\'e emironrnental 
remediation techniques and technologies. The attendees agreed that publ!c ·prt,·ate 
collaborations had the potential to slgnificantl~ Increase the effecti\'eness of 
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en,·lronmental remediation efforts while e.xpedltlng technolog)· development and 
commercialization. The meeting. howe\·er. quickly bogged down when one of the 
federal officials present Indicated. despite the crllkal need for collaborati,·e 
approaches to these problems, that under current law the discussions could not 
continue without precluding prh-ate sector participants present at the meeting from 
participating In any subsequent partnerships. Though the meeting ended soon there 
after. It was clear to many or all of us In the room that the collecttx·e wisdom and 
experience from mult!-perspectt\·e discussions such as these were crucial to expedite 
more effectt\·e and efficient remediation approaches. 

legisla tion designed to ensure the Integrity of the competitive process has good 
Intent as far as gl\"lng all relevant and technically qualified entitles an opportunity 
to participate In Federal procurement. However. to encourage collective 
participation by public and prt\-ate talent from across the country. particularly to 
address complicated Issues such as those before this Comminee. there needs to be 
modifications to the regulatory cUmate to foster these collaborati\·e approaches. 
Such modifications should enCQJWige participation from both the public and private 
sectors rather than Inhibit It; should prox1de mechanisms to expedite the 
de,·elopment of cooperatlve"'efforts through Increased fle.xlblllty to the Federal 
go,·enunent to enter Into cooperatt\·e agreements on a sole source basis: and should 
foster rapid and needed technological ad\-ances through the de\·elopment of 
public public (such as proposed by the l"nlversity of Californlal and public prt,·ate 
partnerships. These collaborative efforts. " ·hlch promise to result In the 
de\·elopment of products to address the comple.x Issues of emtronmental remediation 
effectively. efficiently and timely. can also support the national need to move 
technologies rapidly to commercialization on the lntemattonal market. As your 
Comminee watches the Federal go,·emment Increasingly tr-ansfer complicated 
remediation Issues from the Department of Defense to agencies such as the Bureau of 
land ~lanagement. I am certain that you \\ill see Increased need for more timely, 
lonO\·atl\·e and cost effectt,·e solutions. I propose to you that these could be more 
likely achle,·ed by pr0\1dlng Increased fle.xiblllty to the Federal go,·emment to 
de,·elop cooperatl\·e relationships and public prh·ate partnerships. 

CONCLUSION: 

In closing let me again thank you for this opportunity to pro\1de testimony to this 
Comm!nee. As you explore the Issues of managing unexploded ordnance on Federal 
lands let me urge you to Include In your consideration the crttlcal needs of: 

• Balancing the public policy and public education Issues \\1th those of 
a\·allable techniques and technologies. 

•Encouraging and fostering collaborath·e and lnno\1ltl\·e approaches by 
providing flexible mechanisms to de\·elop functional public prt,·ate 
partnerships. 

• Looking at the Issues of remediation on Federal lands. including those of 
unexploded ordnance and more. as a means of Increasing the competitl\·eness 
of the l"nlted States In the emerging enx1ronmental technologies Industry. 

This concludes my testimony. I am pleased and a,·allable to answer any questions you 
might have. · 
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Mr. MILLER. How does what Ms. Martin just said differ from 
what you're doing at Yuma? 

Mr. HOOPER. Sir, I'm not having any trouble working with any 
private organization or university. As a matter of fact-

Mr. MILLER. I don't mean that. I'm trying to determine if we've 
got a duplicative or a parallel or unique process going on here. 
Should we have one process in terms of trying to focus tech­
nologies? We recognize as we heard in the previous panel and from 
your own panel, that there is this gap that's going to have to be 
filled if we're really going to get the remediation of these areas that 
is suitable to the public use of some of these lands. We've got to 
have a better detection system and location system. 

In your testimony, is that what's going on there in terms of driv­
ing these technologies that we hope to have in hand, but we don't 
have today? 

Mr. HOOPER. I'm not sure I understand. 
Mr. MILLER. Is that a cooperative effort between the public and 

the private sector and the labs and others? That's what I'm asking. 
Mr. HOOPER. Yes. Everything we're doing- is a cooperative effort 

between the universities, between the private sector and other gov­
ernment agencies. My motivation is I have to develop systems like 
that to help clear the land at Yuma, because if I don't, eventually 
we won't be able to use the land. 

Mr. MILLER. What prevents that kind of effort from being fo­
cused, in this case, on an area that's under closure and that we're 
trying to reintegrate into the public sector or even the private sec­
tor in some cases? 

Mr. HOOPER. Nothing. 
Mr. MILLER. But that transfer is not taking place, is it? You're 

doing at Yuma an ongoing part of the conduct of the range. 
Mr. HOOPER. The transfer is easy once we figure out how to do 

it. 
Mr. MILLER. I understand that. But what about the transfer of 

the process? While you're trying to figure out how to do it, what 
would prevent us from focusing on something like Fort Ord or one 
of these other areas where we expect public use and reintegration? 

I get a sense that the military is doing this for their purposes, 
and I don't mean that in a pejorative sense. I mean that in the pur­
suit of technology. And, yet, we have these areas that are going to 
change use and ownership and stewardship. We're not focusing on 
those lands, and yet, there is a time-line problem there. 

Yuma is going to continue its operations over a period of years, 
I assume, for the foreseeable future. And I don't get a sense that 
the process is being conducted in both arenas. There's a question 
there somewhere. It may be harder to detect than one of these 
small munitions, but it's there. I guarantee it. 

Mr. HOOPER. Let me see if I can narrow in on what I think your 
question is. I said that the problem was multidimensional. You also 
brought up the question of whether the effort is duplicative. By 
multidimensional, I mean there's the surface problem, there's the 
underground problem, there's the underwater problem which di­
vides up into the under freshwater lakes and rivers, which they 
have in many parts of the world and the United States, and there's 
under seawater. 
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Then the underground problem and the surface problem divide 
up into the various kinds of terrain that you have, because it's dif­
ferent. The soil conditions and the detection conditions at Jefferson 
Proving Ground are totally different than you will fmd at Yuma 
Proving Ground, at Twentynine Palms and in Alaska where they 
have unexploded ordnance and where they've tested it in the past. 

All these things bear on the problem and I'm only working on 
one very narrow portion of the problem. Other people want to work 
on other aspects of the problem. The problem is so large, there's 
so many dimensions to it, it's very difficult to actually duplicate the 
effort. 

Now, the technology transfer to other people is easy. 
Mr. MILLER. That would suggest to me, and correct me if I'm 

wrong, that what you would need in a situation like Fort Ord or 
other situations is a parallel effort because all of the yields in ei­
ther technology or information or understanding from Yuma or 
somewhere else may not be transferrable to this site. 

Mr. HOOPER. Correct. 
Mr. MILLER. So if we're in pursuit of, as Congressman Farr has 

tried to pursue here, a cooperative effort of the same thinking 
minds and disciplines, you can't put that off by saying, well, we're 
doing it at Yuma, we're doing it somewhere else. 

Mr. HOOPER. No. 
Mr. MILLER. So you do need a parallel effort. 
Mr. HOOPER. You need multiple parallel efforts. 
Mr. MILLER. How come we don't have one, Ms. Martin? You said 

there were the hurdles, but I'm not sure I understand them all. 
Ms. MARTIN. Well, we've got funding identified for it. We've got 

partners prepared to approach the problem. We have been unable 
to find the way to develop the cooperative agreement with the De­
partment of Defense and Department of Army. We have been told 
by attorneys and procurement officers within the Army that they 
can't sole-source that relationship, that there's no indicated need 
for that relationship, despite the legislative language. So we've sort 
of run into-despite the interest of folks high in DOD cleanup is­
sues and Army-the regulatory barriers, the procurement barriers, 
all those other issues that have come to bear on this. 

I don't know all the answers. 
Mr. MILLER. I suffer this at Mare Island under a different sub­

ject, but I suffer this, too. That the legislative directive that Con­
gressman Farr and I were successful in getting in Mare Island does 
not appear to be enough. We're going to have to go back into really 
sort of designer legislation to implement this with the Armed Serv­
ices Committee or somebody this time around. 

Ms. MARTIN. Yes. And there's two issues that come up for us. 
One, we've been at the table with our partners for two years dis­
cussing how we'd approach this and trying to open that dialogue 
with the Army and the issues here at Fort Ord. Going back with 
designer legislation will add another year to that process. We're 
trying to use this not only to look at issues at Fort Ord cleanup 
and DOD broader questions, but also as part of the reuse spin for 
the activities at Fort Ord. So we don't have the leisure of another 
year to go through the process. 
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We're prepared now to begin. We've got the partners, who are 
ready, and we've got the private industry folks who have been 
watching. But if we continue to make this a two- or a three- or a 
four-year process, I think we begin on reuses across the country to 
lose the interest. 

Mr. MILLER. Theoretically, and theoretically is a big word in our 
profession, though, if we were able to construct it properly with the 
reauthorization legislation and were successful, it could be ready to 
go in October. 

Ms. MARTIN. Mr. Chairman, I would propose that we're going to 
have this at bases all over the country. 

Mr. MILLER. Right. 
Ms. MARTIN. And what we heard earlier was the regional exper­

tise, the local expertise, the issues of each site will be different. 
The, if I can use the term again, designer legislation approach is 
great if we're going to do that at each base. But perhaps there real­
ly needs to be a way that the Department of Defense and Army can 
have more flexible ways of entering into these 1=ooperative agree­
ments at these cleanup sites. 

Mr. MILLER. I don't know if you're going to meet on this subject, 
but my situation is I'm doing all right on environmental remedi­
ation in terms of how they've constructed that with the Navy and 
with the personnel. We're not doing so well on the human services 
side of it. So we've had to go back now and try to think how we 
take what we thought was a legislative mandate and redesign that 
to get it implemented with respect to human services and the per­
sonnel dealing with the closure. 

Here, it happens to be a munitions/environmental problem, and, 
there, the implementation. The Department of Defense was simply 
unable to process it. I don't known if it exists there in terms of the 
ability to process that directive. So, unfortunately, this is happen­
ing all over the country where those measures that were passed 
last year, the Department of Defense is simply unable to process 
them within their current guidelines and procedures. And the ques­
tion is how do you sort of slash through some of that now legisla­
tively. Otherwise, it doesn't appear it's going to happen. 

Mr. Farr? 
Mr. FARR. Yes. Just two questions. One, Mr. Hooper, is there any 

technology that the military possesses for detection of these 
unexploded ordnance that we use in warfare that have not been al­
lowed to be used for cleanup? 

Mr. HOOPER. I'm not aware of any, sir. 
Mr. FARR. So that technology for detection is not classified and 

the equipment is available for--
Mr. HOOPER. I didn't say that. 
Mr. FARR. The cleanup technology that you're using on the prov­

ing grounds, which is within the military family, is not really turn­
ing that land over to civilian use. You're just out there testing your 
devices. Is that same technology available for closed bases? 

Mr. HOOPER. Yes, I think so. All technologies that we're cur­
rently using at Yuma Proving Ground would be available. 

Mr. FARR. Well, could it be used for BLM and Department of In­
terior land? 
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Mr. HoOPER. The answer to the question is yes, but there are 
many facets to that question. Certainly, anything can be made 
available, but you're getting close to policy. The technical is­
sues-

Mr. MILLER. That's what we do for a living. 
Mr. HOOPER. The technical stuff can be used, no problem. AB to 

whether something--
Mr. FARR. I think Ms. Martin brought up a point that your situa­

tion is different because you are an ongoing testing site. You're not 
only testing how to deploy these ordnance, but you're also testing 
how to detect them and then go in and remove them. The same 
thing with Twentynine Palms. The situation here is one where you 
have a different consortium of interests, people who would like to 
make a profit, investing in research, perhaps academic research 
that would lead to a technology that might be marketed by the pri­
vate sector. 

Mr. HoOPER. And I have that ongoing right now. 
Mr. F ARR. But fll!lding to do that is not available, or at least we 

haven't been able to get it released to do what you're doing down 
there with Fort Ord and with all these other sites in northern .Cali­
fornia. 

Mr. HOOPER. I'm not aware of.--
Mr. MURPHY. Excuse me. Mr. Chairman, Mr. Farr, my name is 

Peter Murphy. I'm Mr. Walker's lawyer. fve worked pretty exten­
sively with Ms. Martin on her proposal and the difficulty that we're 
running into on the cooperative institute is one of the Federal ac­
quisition regulations. In essence, when the Department of Defense 
wants to procure services from an entity like this consortium to 
have them help with cleanup or help with research and develop­
ment, under current regulations, that's something that has to be 
competed among various qualified bidders. 

Mr. F ARR. Did they have to do that in Yuma? 
Mr. MURPHY. When you procure services. 
Mr. HOOPER. We have to follow all of the Federal acquisition reg­

ulations. There's no question about that. If you're dealing with 
money, you have no choice but to follow the regulations. When 
you're dealing with cooperative research and development agree­
ments, if you're classed as a laboratory for that sort of thing, then 
other arrangements can be made and you have to explore those 
one-by-one, on an individual basis each time 

Mr. MURPHY. We've worked very closely with UCSC to look at 
various options. There are a number of different statutory hurdles 
that we face in transferring funds to a university and/or transfer­
ring funds to anybody who wants to do work for us, and that's why 
we've worked with them to try and identify the procurement prob­
lems that currently exist. 

AB you well know, sir, this year's Authorization Act authorized 
some funds to be used for a demonstration project at Fort Ord, but 
it didn't contain very specific language telling us to ignore the re­
strictions that would otherwise be applicable to the procurement of 
services or research and development operation, and that's the bar­
rier that we're running into here. 

We've been working at identifying how to get around those, but 
currently it looks like we need a statutory fix to do that. 



116 

Mr. FARR. Would you work with the committee staff and Chair­
man Miller and myself, suggesting how we might get around that? 

Mr. MURPHY. We've been doing that, actually, with the Office of 
the Secretary of Defense for a couple months now. We're expecting 
a formal request from the committee to do that, and one hasn't 
been forthcoming yet. But we certainly have indicated our willing­
ness to do that. 

Mr. FARR. A request from which committee, this committee? 
Mr. MURPHY. The Armed Services Committee, sir. 
Mr. F ARR. The Armed Services Committee. All right. Do they 

know they're supposed to make that request? 
Mr. MURPHY. Yes, sir. Mr. Walker has passed that on a couple 

times. 
Mr. F ARR [presiding]. Could you share with me what you've given 

to the other members or to the Chair? I'll try to push it. I have no 
other questions for this panel. I appreciate it very much. Chairman 
Miller had to leave. He has a huge day in Washington tomorrow, 
and he doesn't want to do the redeye that I'm going to have to do. 

PANEL CONSISTING OF COL. THOMAS F. li!:LLZEY, COM­
MANDER, U.S. ARMY GARRISON, FORT ORD, CA, ACCOM­
PANIED BY JAMES WILLISON, CHIEF, ENVIRONMENTAL AND 
NATURAL RESOURCES BRANCH, U.S. ARMY, FORT ORD; ROB­
ERT BEEHLER, AREA MANAGER, HOLLISTI::R RESOURCE 
AREA, BAKERSFIELD DISTRICT OFFICE, BUR.EAU OF LAND 
MANAGEMENT, DEPARTMENT OF THE INTERIOR; DAVID 
WANG, CHIEF PROGRAM EXECUTIVE, OFFICE OF MILITARY 
FACILITIES, DEPARTMENT OF TOXIC SUBSTANCES CON­
TROL, CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY; 
WALTER WONG, ENVIRONMENTAL HEALTH DIRECTOR, MON­
TEREY COUNTY, CA; THOMAS J. HENDRICKS, CO-CHAIR, 
FORT ORD RESTORATION ADVISORY BOARD (RAB), ACCOM­
PANIED BY JOE COCHRAN, FORT ORD ENVIRONMENTAL OF­
FICE, AND CO-CHAIR, RAB; AND JOSEPH A. CAVANAUGH, 
PROJECT COORDINATOR, FORT ·ORD REUSE GROUP (FORG) 
Mr. F ARR. I've asked the first panel actually to be last because 

it's the local people that have more of a local focus on Fort Ord. 
I'd like to call up now Colonel Tom Ellzey, who is the Commander 
at Fort Ord, accompanied by James Willison, who is the Chief, En­
vironmental and Natural Resources Branch of the U.S. Army at 
Fort Ord; Mr. Robert Beehler, who is the Area Manager of the Hol­
lister Resource Area for the Bakersfield District Office of the Bu­
reau of Land Management; David Wang, who is the Department of 
Toxic Substance Control Officer with the California Environmental 
Protection Agency; Tom Hendricks, who is co-chair of our local Ci­
vilian Fort Ord Restoration Advisory Board; Dr. Walter Wong, who 
is the environmental health director of Monterey County; and Joe 
Cavanaugh, who is the project coordinator for the reuse of Fort Ord 
lands. 

If you could summarize your remarks, and I'll take the written 
testimony for the record. Just for the sake of time, be as brief as 
possible and summarize the points that you want to make to the 
committee. 
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STATEMENT OF COL THOMAS ELLZEY 
Colonel ELLZEY. Good morning, sir. Thank you for the oppor­

tunity to present my overview of the ordnance and explosive waste 
investigation and remediation at Fort Ord. Very quickly, I'd like to 
take you through a map review of Fort Ord, just so you know what 
we're dealing with. Morena to the north, Seaside to the south. The 
black dotted line is Fort Ord itself. 

We'll go through this again. Sir, the heavy outline is Fort Ord 
itself. The dark outline is the land that is intended to be provided 
to BLM, Bureau of Land Management. 

The red outline is the 8,000 acres of impact area. I'll go back 
through these colored areas in just a second, sir, when I get 
through my testimony. 

Mr. FARR. We have a similar map on the back wall there that 
Mr. Cavanaugh brought in. 

Colonel ELLZEY. I think Mr. Farr took us through the history of 
Fort Ord and how we got to where we are today very well. Need­
less to say, Fort Ord has been a training post for about 75 years. 
In 1990, Fort Ord was listed on the National Priorities List for haz­
ardous waste due to soil and groundwater contamination. 

In November of 1990, the Federal Facilities Agreement was 
signed by the Anny, the EPA and the California EPA under 
CERCLA section 120. Fort Ord was placed on the base closure list 
in 1991. Some of our properties will be transferred to other military 
agencies in mid-1994. This situation led Fort Ord to initiate an ar­
chives search, identify and locate areas where ordnance may have 
been used. 

The archives search was conducted in late 1993 and identified 25 
areas outside the 8,000-acre impact range as potentially containing 
ordnance and explosive waste. The total acreage of those 25 sites 
is 2,150 acres. 

Very quickly, to address some of the questions you asked, Mr. 
Farr. How much land is contaminated with UXO at Fort Ord? The 
Army is in the process, as I said, of investigating clearing the 25 
potential ordnance sites, those 2,150 acres. Of that, we have 
cleared already as of today 1,000 acres, the remaining 1,150 acres 
to be completed. 

You wanted me to describe the extent of contamination in both 
the impact range and other areas affected by UXO. Since the inves­
tigation and clearances are still in progress, it's difficult to accu­
rately represent the full extent of the contamination. However, 
mostly pyrotechnics, small arms ammunition, firing devices and 
fuzes and a few high explosive rounds have been discovered during 
these investigations and clearance outside the 8,000-acre impact 
area. 

A field investigation to determine the extent of contamination 
within the 8,000-acre impact area has now begun, although small 
arms, mortar rounds, grenades, antiarmor ammunition, artillery 
munitions and rockets are expected to be found in that area. 

Your next question was, Has any cleanup been performed? Yes. 
Field work to investigate and remove UXO from 25 sites began in 
January. The following is a synopsis of the clearance activities to 
date, and sir, I'll refer you to the map. The areas in green are ten 
sites that have been cleared and no UXO discovered. That's about 



118 

1,000 acres. The five sites in yellow are known to contain UXO and 
clearance is physically under way today. 

The red areas, the five sites are also known to <:ontain UXO, and 
clearance is required. That's about 200 acres. The five potential 
sites in blue are approximately 650 acres and we're going to have 
to do our field investigation to find -out whether or not they are con­
taminated, sir. 

Mr. FARR. Now, will you remove all of the surface when they're 
cleaned? 

Colonel ELLZEY. Yes, sir. They either contain no UXO, as the ar­
chives indicated, there was a range there that may have been used 
in the past, or what was there has been removed, consistent with 
reuse, 1 foot for the traffic in BLM, for example, down to 4 feet for 
other kind of uses that require that clearance down to the 4-foot 
level. So green means they're clean. 

Mr. FARR. So all of the beach properties west of the highway 
have been--

Colonel ELLZEY. Cleared of UXO, unexploded ordnance, but 
there's still the round itself, the bullets and the lead that we have 
to clear up out there, about 18 inches deep. Yes, sir. 

Mr. F ARR. You have to clear all of that before: the land can be 
transferred, say, to the State of California for State park or does 
that-

Colonel ELLZEY. The UXO is clear. The environmental concerns 
of the lead itself will have to be cleaned up, yes, sir. There are two 
issues. One is environmental, and one is unexploded ordnance. 

Mr. FARR. I understand. But can you transfer that land as long 
aB-<)r does it have to be cleaned before you can transfer it? The 
liability goes with you for cleaning it up regardless of.--

Colonel ELLZEY. We have to clean it up, sir, before we can do the 
actual transfer. 

Mr. FARR. So the title will not transfer until you've cleaned it. 
Colonel ELLZEY. That is correct, sir. 
Mr. F ARR. Thank you. 
Colonel ELLZEY. How much contaminated land will be trans­

ferred to BLM? Approximately 15,000 acres of land will be trans­
ferred to BLM. This consists of an 8,000-acre impact area and 
about 7,000 acres of other undeveloped land outside the impact 
area. 

The Department of Defense ammunition explosive standards 
state that any real property which contains OEW must be cleared 
with the most appropriate technology to ensure protection of the 
public consistent with proposed end use of the property. And that 
standard is also incorporated in the Army draft regulation. 

The fifth question you had, sir, was, What is the anticipated con­
dition of the site upon transfer to BLM? In accordance with the 
DOD standards and the Army regulations I've just mentioned, the 
land will not be transferred to BLM until it is cleared of the OEW 
to a sufficient level to support the identified reuse. A land disposal 
site plan has been submitted and approved by the Department of 
Defense Explosive and Safety Board. 

Question six, Will it be in compliance with Federal RCRA and 
CERCLA standards? Fort Ord has begun the remediation of all 
OEW areas outside the impact area as an emergency removal ac-
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tion under the Comprehensive Environmental Response, Com­
pensation and Liability Act. As a CERCLA site, Fort Ord is respon­
sible for complying with the substantial proportions of applicable or 
relevant appropriate requirements, which includes the RCRA.. The 
emergency removal actions are being coordinated with the parties 
to Fort Ord's Federal Facility Agreement. 

The 8,000-acre impact area is not included in the emergency re­
moval actions. That process to remediate that area is planned to 
follow the non-time-critical removal action process dictated by the 
National Oil and Hazardous Substance Pollution Contingency Plan, 
NCP, which includes a requirement to complete an engineering 
evaluation cost analysis, which we have not done. 

Mr. FARR. So you don't know what the cost of the cleanup-­
Colonel ELLZEY. No, sir. Until you do the physical look at the 

land, what we have now is the archive research that tells us what 
has gone out there in the past 75 years and where we expect to 
find it. And our estimate lies on that rough guess today. 

Mr. FARR. I know Congressman Miller and I, we didn't get into 
it, but it's sort of the issue of when · does it become cost-effective not 
to. 

Colonel ELLZEY. Not to, yes, sir. And that certainly is not a Fort 
Ord issue and is not something that I would be able to . tell you 
when that would happen, sir. That would be a DOD and a DA ini­
tiative. 

Currently, the cost we have, as I explained earlier, is between 
$50 million and $150 million to clear the impact area. 

Mr. FARR. For the 8,000 acres. 
Colonel ELLZEY. Yes, sir. 
Mr. FARR. $150 million. 
Colonel ELLZEY. The cost for the 2,000 acres is about $8 million. 

Of that, we've cleared half. I know it's a broad band between $50 
million and $150 million, but we just don't know yet. And we have 
$10 million in the budget next year to work on that. 

Mr. F ARR. Is the intent to clean up the entire 8,000 acres? 
Colonel ELLZEY. The intent is to transfer that land to the BLM 

per the current regulations, which say that for the habitat area 
they're going to use in the park systems to 1 foot surface down. 
Yes, sir. 

Mr. F ARR. And although BLM told us earlier that they have land 
with subsurface UX:Os that they are managing safely, without hav­
ing cleaned it up to the extent that you will be cleaning up the land 
at Fort Ord. 

Colonel ELLZEY. Sir, I will be cleaning the land from the surface 
down to 1 foot for that habitat area. 

Mr. FARR. Maybe I misunderstood the earlier statement. Have all 
the BLM lands that you've received been cleaned down to 1 foot? 

Mr. RoSENKRANCE. No, all of it has not. A lot of it is very remote 
and has very little use. 

Colonel ELLZEY. The last question, sir, was, Please describe any 
restriction on future use? Property transfer documents would notify 
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the reuser ·Of the depth of remediation and will state that the prop­
erty owner shall notify the Army if the reuse of land changes and 
requires excavating beyond the remediation depth. 

That concludes my testimony. 
[Prepared statement of Colonel Ellzey follows:] 
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Testimony of the U.S. Army, Fort Ord 
Before the 

Committee on Natural Resources 
United States House of Representatives 

May 2, 1993 

Good morning Chairman Miller, and members of the Committee on Natural Resources. 
My Name is Colonel Thomas F. Ellzey and I am the Commander of the U.S. Army Garrison, 
Fort Ord California. 

Thank you for the opportunity to present an overview of the ordnance and explosive 
waste investigation and remediation at Fort Ord. 

U.S. Army Fort Ord, Site History 

Between 1917 and 1993, Fort Ord operated as a permanent installation under the 
Department of the Army and was primarily responsible for training infantry troops. Fort Ord 
consists of 28,000 acres located in Monterey County, CA. Approximately 75% of the land, 
21,000 acres is undeveloped, while the remaining 25% is developed. 

On 21 February 1990, Fort Ord was listed on the National Priorities List of Hazardous 
Waste sites due to soil and groundwater contamination. On 19 November 1990, a Feder:al 
Facilities Agreement was signed by the Army: the Environmental Protection Agency (EPA) and 
the California EPA under the CERCLA section 120. Fort Ord was placed on the base closure 
list in 1991. Some property will be transferred to other-than-military agencies in mid-1994. 
This situation led Fort Ord to initiate an archives search to identify and locate areas where 
ordnance may have been used. 

The archives search was conducted late in 1993 and identified 25 areas outside of the 
8000-acre impact range as potentially containing ordnance and explosive waste (OEW). These 
areas range in size from one acre to 1000 acres, although most of the areas are less than 200 
acres. The total acreage of these sites is approximately 2150 acres. Investigation of these areas 
is in progress. 

The 8,000-acre impact area is located in the south-central portion of Fort Ord. The other 
areas are to the north of the impact area and south east of the main garrison or to the east of the 
impact area. 

OEW in and near the impact ranges include items such as grenades and anti-armor 
ammunition, mines, artillery and mortar rounds, rockets, and explosives. The impact and 
training areas are posted with warning signs and are off-limits to the general public. The 
potential investigation and cleanup of the 8000-acre impact area and other potential areas will 
be evaluated by the Army and their specialized contractors. 
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Responses to Chairman Miller's questions 

1. How much land is contaminated with UXO at Fort Ord? 

The Army is in the process of investigating and clearing 25 potential ordnance and 
explosive waste (OEW) areas which were discovered as a result of an OEW archive search. 
The area remaining to be cleared is approximately 1,150 acres. 

Fort Ord also contains an 8000-acre impact area, although it is unclear how much of that 
area will require clearance of OEW. 

2. Please describe the extent of contamination in both the impact range and other areas 
affected by UXO? 

Since the OEW investigations and clearances are in progress, it is difficult to accurately 
represent the full extent of contamination. Although, mostly pyrotechnics, small arms 
ammunition, firing devices , and fuzes have been discovered during inV('5tigations and clearance 
of areas outside the 8000-acre impact area. 

A field investigation to determine the extent of contamination within the 8000-acre impact 
area has not begun, although, small arms ammunition, mortar rounds, grenades, anti-armor 
ammunition, artillery ammunition and rockets (both 2.36-inch and 3.5-inch) are expected to be 
found in that area. ' 

3. Has any clean-up been performed? 

Yes. Field work to investigate and remove UXO from the 25 sites began in January 
1994. The following is a synopsis of clearance activities to date: 

a . 25 potential sites identified outside the impact area (2150 acres) 
b. 10 site cleared. No UXO discovered (1000 acres) 
c. 5 sites known to contain UXO - Clearance underway (300 aeres) 
d. 5 sites known to contain UXO- Clearance required (200 acres) 
e. 5 potential sites require field investigation (650 acres) 

4. How much contaminated land will be transferred to BLM? 

Approximately 15,000 acres of land will be transferred to the BLM. This consists of the 
8,000-acre impact area and approximately 7,000 acres of other undeveloped land outside the 
impact area. 

The Department of Defense Ammunition and Explosives Safety Standard (DoD 6055 . 9 -
Standard) states that real property which contains OEW must be cleared with the most 
appropriate technology to assure protection of the public consistent with the proposed end use 
of the property. This standard is also being incorporated into the Army Regulation 385-64 (U.S . 
Army Explosives Safety Program Draft). 
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5. What is the anticipated condition of the site upon transfer to BLM? 

In accordance with DoD standards and Army regulations, the land will 
not be transferred to BLM until it is cleared of OEW to a sufficient level to support the 
identified reuse. 

A Land Disposal Site Plan (LDSP) has been submitted to the Department of Defense 
Explosives Safety Board (DDESB) for their approval of the planned remediation, including 
depths of remediation. It is Fort Ord' s understanding that depth standards are being developed 
by DDESB although they have not been finalized. In the interim, DDESB will offer site specific 
approval for clearance depths at Fort Ord. 

6. Will it be in compliance with federal RCRA and CERCLA standards? 

Fort Ord has begun the remediation of all OEW areas outside the impact area as an 
emergency removal action under the Comprehensive Environmental Response Compensation and 
Liability Act (CERCLA) 121 (e) . As a CERCLA site, Fort Ord is responsible for complying 
with the substantive portions of applicable, or relevant and appropriate requirements (ARARs), 
which includes the Resource Conservation and Recovery Act (RCRA). The emergency removal 
actions are being coordinated with the parties to Fort Ord's Federal Facility Agreement (FFA). 

The 8000-acre impact area is not included in the emergency removal actions. The 
process to remediate that area is planned to follow the non-time critical removal action process 
dictated by the National Oil and Hazardous Substance Pollution Contingency Plan (NCP), which 
includes a requirement to complete an Engi'!eering Evaluation Cost Analysis (EE/CA). 

7. Please describe any restrictions on future use of the site. 

Property transfer documents will notify the reuser of the depth of remediation and will 
state that the property owner shall notify the Army if the reuse of the land changes and requires 
excavating beyond the remediation depth. 

U.S. Army Fort Ord 
Colonel Thomas F. Ellzey, Commanding 
(408) 242-6518 Phone 
(408) 242-4146 Fax 
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Mr. F AR:R .. \ Thank you very much. I just want to get one question 
cleared up before we go to the rest of the panelists. People are con­
cerned with reuse, that either students at the new university or 
any other users of the property may be wandering around Fort Ord 
and find themselves in trouble with the unexploded ordnance. 
What is the likelihood of that happening with the thoroughness of 
your cleanup process? 

Colonel ELLZEY. Sir, I think the likelihood is very remote. That 
area will be cleaned and is being cleaned today. 

Mr. FARR. But the process to clean it will take some time. So how 
will you--

Colonel ELLZEY. Sir, we are releasing it in phases, and those 
phases are consistent with the environmental cleanup and also 
that cleanup of UXO. So as those phases progress and we've 
cleaned it up, we will turn those lands over. 

Mr. F ARR. Will you fence it off and patrol it? 
Colonel ELLZEY. Sir, we do not intend to fence off the impact 

area at this time. The Army intends to--
Mr. F ARR. Sign it? 
Colonel ELLZEY. Signage, multi-language signs, the impact area. 

The UC campus is not within that, of course. 
Mr. FARR. Yes, I know. But people will wander. 
Colonel ELLZEY. Current Army policy is to use signage to restrict 

the access. 
Mr. F ARR. Is that what you do now? 
Colonel ELLZEY. Yes, sir, we do. Of course, the post is closed, 

also. 
Mr. FARR. You've had a lot of dependents of active duty military 

living there, children, young children, teenagers. 
Colonel ELLZEY. We have thousands. 
Mr. F ARR. Did you ever have any problem with them wandering 

into the area? 
Colonel ELLZEY. I'm not aware of anyone being injured in the im-

pact area, sir. 
Mr: FARR. Thank you. Thank you very much. 
Colonel ELLZEY. Thank you, sir. 
Mr. FARR. Mr. Beehler. 

STATEMENT OF ROBERT BEEHLER 

Mr. BEEHLER. Mr. Farr, it is my pleasure to be here today to talk 
about the project at Fort Ord and the Bureau of Land Manage­
ment's involvement with Department of Defense. 

As you know, the 28,000-acre Fort Ord is to be closed this year, 
and this base closure is clearly recognized by all those in this area 
as having a significant impact on the local economy. With these 
economic challenges also come environmental opportunities, and 
that is where my agency, the Bureau of Land Management, comes 
in. 

Within Fort Ord, there is habitat for 45 special status botanical 
species, including seven species that may be dependent on Fort Ord 
alone for their survival. There are also a number of significant 
coastal vernal pool wetlands, excellent examples of native oak for­
ests and rare native grasslands. 
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The challenge that we face is how to protect these habitats as re­
quired by the Endangered Species Act and still provide for the re­
development of other lands to bring this community back economi­
cally from the base closure. 

To help accomplish this goal, we have proposed that about 15,000 
acres of habitat be retained in Federal management as the primary 
endangered species mitigation area which would allow the other 
portions of the base to be developed for economic recovery. About 
one-half of this habitat is land that is presently encumbered with 
unexploded ordnance and subsequently not available for immediate 
development. 

Plans for these lands and other undeveloped Fort Ord lands will 
be developed through a coordinated management planning process. 
The BLM has successfully used this multi-agency cooperative ap­
proach in other parts of California to balance the need for protec­
tion of critical resources with necessary economic development of 
non-Federal lands. 

The BLM management of this 15,000 acres is a key part of the 
Fort Ord Multi-species Habitat Plan, or HMP, developed by the 
U.S. Army and the Fish and Wildlife Service, along with BLM's as­
sistance, to comply with Endangered Species Act requirements for 
habitat protection. The HMP applies scientific principles of con­
servation biology to establish biologically sound and manageable 
habitat reserves, while allowing other lands to be developed with­
out additional mitigation. 

This represents an ecosystem approach to endangered species 
management that fosters management of a healthy ecosystem rath­
er than focusing on each individual species or population. The 
HMP was recently signed by the Bureau of Land Management, the 
Fish and Wildlife Service and the U.S. Army. The HMP stated that 
timely transfer of these lands and subsequent implementation of 
the HMP is critical to assure that regulatory requirements of the 
Federal Endangered Species Act and the California Endangered 
Species Act do not stall or preclude economic redevelopment at Fort 
Ord and subsequent economic recovery of our local communities. 

The key to this entire effort is the soon to be signed Memoran­
dum of Understanding or MOU between the BLM and the Sec­
retary of the Army. The MOU officially sets up the transfer proce­
dures to allow for implementation of the HMP, thus clearing the 
way for transfer and redevelopment of other lands at Fort Ord for 
the economic benefit of people in the Monterey area. 

This directly translates into jobs, economic recovery from the 
base closure. The MOU defines in detail procedures for the transfer 
of the lands to the BLM from the Secretary of the Army. This in­
cludes the policy and process regarding clearance of unexploded 
ordnance from lands coming into BLM's ownership for public use. 

I'd like to highlight three provisions of the MOU that speak spe­
cifica!ly to the subject today. The first one is the Army will com­
pletely remove all hazardous ordnance to a standard sufficient to 
make the area safe for unsupervised pedestrian access and use of 
equipment on established fire lands for firefighting purposes. This 
action would be required to be completed prior to the transfer of 
management responsibility to the BLM. 
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The second is the Army will provide training to the BLM staff 
on how to identify hazardous substances. The BLM will promptly 
notify the Army when any potentially dangerous ordnance is dis­
covered and the Army will be responsible for removing or detonat­
ing the device. 

The third is the Army shall be responsible for all legal expenses 
and other liabilities in the event of an accident related to the dis­
covery of unexploded ordnance. The unexploded ordnance cleanup 
will be conducted in a manner that will enhance the biological val­
ues of the area. Prescribed fires will be used to remove vegetation 
prior to unexploded ordnance cleanup. 

To maintain a mosaic of different age classes, only about 800 
acres or ten percent of the area will be burned each year. The rare 
plant species are fire dependent and should prosper in response to 
these prescribed fires. The entire process of ordnance clearance, 
land transfer may take up to 10-12 years. 

Following the cleanup, these lands will become a significant part 
of the biological reserve for endangered species. By allocating these 
lands for limited access and development and primarily for habitat 
preservation, there will be substantial cost savings to the tax­
payers, who will not have to pay for the deep, extensive unexploded 
ordnance cleanup. We believe this represents an excellent example 
where two important objectives-enhancing important rare species 
habitat and cleaning up unexploded ordnance-are being accom­
plished through an innovative approach that both minimizes tax­
payer expenses and maximizes long-term public benefits. 

While much more detail is contained in the Memorandum, which 
will be supplied immediately upon approval, final approval of both 
agencies, we believe these provisions clearly establish the military's 
role in removing and handling all unexploded ordnance and the 
BLM's role in managing the cleared lands for public use and pres­
ervation of the natural habitats that make these Fort Ord lands a 
significant contribution to the Nation's public lands. 

Development of the coordinated resource management plan for 
Fort Ord, with full public involvement and participation with the 
BLM's many partners at the Federal, State and local level, includ­
ing Monterey County, University of California Reserve System, and 
the California Department of State Parks and Recreation, which 
manages the beachfront property, will determine the future use 
and public enjoyment of these natural habitats. 

This concludes my prepared statement. 
[Prepared statement of Mr. Beehler follows:] 
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STATEMENT OF ROBERT BEEHLER, AREA MANAGER, HOLLISTER RESOURCE AREA, 
DEPARTMENT OF THE INTERIOR, BUREAU OF LAND MANAGEMENT, BEFORE THE 
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATION, COMMITTEE ON NATURAL 
RESOURCES, UNITED STATES HOUSE OF REPRESENTATIVES ON UNEXPLODED 
ORDNANCE ON THE PUBLIC LANDS. 

Mr. Chairman, it is a pleasure for me to be here today to 

describe a project on nearby Fort Ord where the Department of the 

Interior and the Department of Defense are working together 

cooperatively to the benefit of the environment and the local 

economy. 

As you know, the 28,000-acre Fort Ord u.s. Army Base near here is 

slated to be closed this year. This base closure is clearly 

recognized by all those in this area as having a significant 

impact on the local economy. The Fort Ord Community Task Force 

organized by former Congressman Leon Panetta, now Director of the 

Office of Management and Budget, was tasked with the 

responsibility of developing a strategy for the reuse and 

redevelopment of the base. This included dealing with the 

anticipated loss of some 6,000 jobs and nine percent of Monterey 

County's population over the 18-month closure period. 

But with these economic challenges also come environmental 

opportunities -- and that is where my agency, the Bureau of Land 

Management (BLM) came in. Many people locally or nationally are 

not aware that Fort Ord, which has been primarily used for light 

infantry training for the past 60 years, has, because of that 

less intensive use, significant and extensive maritime chaparral 
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habitats that many biologists consider to be the best remaining 

examples of this habitat type. 

Within the Fort Ord ecosystem, there is also habitat for 45 

special status botanical species, including seven species that 

may be dependent on Fort Ord for their survival. There are also 

a number of significant coastal vernal pool wetlands, excellent 

examples of native oak forests and rare native grasslands. 

The challenge the Task Force faced was how to protect these 

habitats as required by the Endangered Species Act a:nd still 

provide for the redevelopment of other lands to help bring this 

community back economically from the base closure. 

To help accomplish that goal, the BLM proposed that about 15,000 

acres of habitat be retained in Federal management a:s the primary 

endangered species mitigation area which would allow the other 

portions of the base to be developed for economic recovery. 

About one half of this habitat area was land that wa:; currently 

encumbered with unexploded ordnance and subsequently not 

available for immediate development. Plans for these lands and 

other undeveloped Fort Ord lands would be developed through a 

Coordinated Management Planning process. 

The BLM has successfully used this multi-agency, cooperative 

approach in other parts of California to balance the need for 
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protection of critical resources with necessary economic 

development of non-Federal lands. In 1992, the Task Force, under 

then Congressman Panetta's leadership, endorsed the BLM strategy 

and encouraged us to pursue management of the undeveloped Fort 

Ord lands. 

Since then, with the support of this area's current Congressman, 

Representative Sam Farr , this effort has made substantial 

progress due to the cooperative efforts of the BLM, other Federal 

agencies, State, County, and local agencies, and the Defense 

Department's representatives in this matter, the u.s. Army and 

the Army Corps of Engineers. A major step was the County of 

Monterey's offic i al endorsement of this strategy in August 1993. 

The significance of the Fort Ord effort was emphasized by Dr. 

William Perry, now Secretary of Defense, when he visited Fort Ord 

in September 1993 as Deputy Secretary. In a meeting with Rep . 

Farr , and key Federal, state, and local officials, Secretary 

Perry indicated that Fort Ord can, and should be, a national 

"showcase" for other base closures in the country. We feel the 

Coordinated Management Planning strategy envi sioned for Fort Ord 

will help achieve that goal. 

The U.S. Fish and Wildlife Service supported this approach in its 

biological opinion required under the Endangered Species Act 
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issued in October 1993 on the disposal and reuse of Fort Ord. In 

addition to recommending the transfer of these biologically 

sensitive lands to the BLM to manage under the Coordinated 

Management Plan approach, the opinion requires that vehicle use 

be restricted to existing roads, and that the BLM lands to be 

acquired be closed to mining or other nondiscretionary actions 

that could compromise protection of the special status species. 

The Army issued its Record of Decision on December 23, 1993, for 

the base closure, which recognized the BLM's Coordinated 

Management Plan approach, and proposed the transfer to the BLM of 

approximately 15,000 acres, consisting of the undeveloped area of 

the base depicted on the map supplied to the Subcommittee. 

The BLM management of this 15,000 acres is a key part of the Fort 

Ord Multi-species Habitat Management Plan (HMP) developed by the 

u.s. Fish and Wildlife Service with the BLM's assistance to 

comply with the Endangered Species Act requirements for habitat 

protection. The HMP applies scientific principles of 

conservation biology to establish biologically-sound and 

manageable habitat reserves, while allowing other lands to be 

developed without additional mitigation. This represents an 

ecosystem approach to endangered species management that fosters 

management of a healthy ecosystem rather than focusing on each 

individual species or population. 
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That HMP was recently signed by the BLM , the Fish and Wildlife 

Service, and the u.s . Army. The HMP stated that timely transfer 

of these lands and subsequent implementation of the HMP is 

critical to assure that regulatory requirements of the Federal 

Endangered Species Act and the California Endangered Species Act 

do not stall or preclude economic redevelopment of Fort Ord and 

subsequent economic recovery of our local communities. 

5 

A key to this entire effort is the soon to be signed Memorandum 

of Understanding (MOU) between the BLM and the Secretary of the 

Army. The MOU officially sets up the transfer procedures to 

allow for the implementation of the HMP, thus clearing the way 

for transfer and redevelopment of other lands at Fort Ord for the 

economic benefit of people in the Monterey area. This directly 

translates into jobs and economic recovery from the base closure. 

The MOU defines, in detail, procedures for the transfer of the 

15,086.58 acres to the BLM from the Secretary of the Army. This 

includes the policy and process regarding clearance of unexploded 

ordnance from lands coming into the BLM's ownership for public 

use. 

In the document, specific conditions are applied to transfer of 

developed lands, as well as undeveloped lands, to the BLM. 

Special conditions are clearly established for transfer of lands 

within the impact area, in the south-western part of the base, 
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basically bounded by Eucalyptus Road, North/South Road, South 

Boundary Road, and Barloy Canyon Road on your map. These are the 

lands likely to contain unexploded ordnance. 

Without belaboring this Subcommittee with all the provisions of 

that Memorandum, let me highlight three provisions of paramount 

importance: 

o The Army will completely remove all hazardous ordnance 

to a standard sufficient to make the area safe for unsupervised 

pedestrian access and use of equipment on established firelines 

for firefighting purposes. This action would be required to be 

completed prior to transfer of management responsibility to the 

BLM. 

o The Army will provide training to the BLM staff on how 

to identify hazardous substances. The BLM will promptly notify 

the Army when any potentially dangerous ordnance is discovered. 

The Army will b~ responsible for removing or detonating the 

device. 

o The Army shall be responsible for all legal expenses 

and other liabilities in the event of an accident related to the 

discovery of unexploded ordnance. 

The unexploded ordnance cleanup will be conducted in a manner 
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that will enhance the biological values of the area. Prescribed 

fires will be used to remove vegetation prior to unexploded 

ordnance cleanup. To maintain a mosaic of different age classes, 

only about 800 acres, or 10 percent of the area, will be burned 

each year. The rare plant species are fire-dependent and should 

prosper in response to these prescribed fires. 

This entire process of ordnance clearance and land transfer 

should take 10 to 12 years. Following the cleanup, these lands 

will become a significant part of the biological reserve for 

endangered species. By allocating these lands for limited access 

and development, and primarily for habitat preservation, there 

will be substantial cost savings to the taxpayers who will not 

have to pay for deep extensive unexploded ordnance cleanup. 

We believe this represents an excellent example where two 

important objectives, enhancing important rare species habitat 

and cleaning up unexploded ordnance, are being accomplished 

through an innovative approach that both minimizes taxpayer 

expense and maximizes long-term public benefits. 

While much more detail is contained in the Memorandum, which will 

be supplied to the Subcommittee immediately upon final approval 

of both agencies, we believe these provisions clearly establish 

the military's role in removing and handling all unexploded 

ordnance and the BLM's role in managing the cleared lands for 
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public use and preservation of the natural habitats that make 

these Fort Ord lands a significant contribution to the nation's 

public lands. 

8 

Development of the Coordinated Ecosystem Management Plan for Fort 

Ord, with full public involvement and participation of the BLM's 

many partners at the Federal, State, and local leve1, including 

Monterey county, the University of California Reserve system, and 

the California Department of state Parks and Recreat:ion, which 

manage the beachfront property, will determine the future use and 

public enjoyment of these natural habitats. 

While we are excited about using this cooperative management 

approach at Fort Ord, it is not unusual. In california alone, 

the BLM has a number of cooperative efforts underway with Defense 

agencies, most notably the West Mojave Ecosystem Coordinated 

Management plan involving four bases representing all the Defense 

agencies. 

This 9.4 million-acre ecosystem plan, the largest currently 

underway in the country, involves 11 cities, three counties, four 

State agencies, numerous interest groups as well as industry 

representatives, and seven Federal agencies, including the Army's 
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Fort Irwin National Training Center, the Marines• Twenty-nine 

Palms Base, the Air Force's Edwards Base, and the Navy's China 

Lake Weapons Center. 

9 

While the BLM manages 3.3 million acres of the West Mojave, the 

military is responsible for another 2.7 million acres of Federal 

lands, and the National Park Service administers about 300,000 

acres. Another 3.0 million acres are private lands and the State 

of California is responsible for about 100,000 acres. Within 

this 9.4-million-acre planning area lies important wildlife 

habitat for the threatened desert tortoise and the 22 other 

Federal or State listed species, plus the additional 111 special 

status species that are the focus of the West Mojave Ecosystem 

Plan. 

The goal is to develop a plan that can ensure survival and 

recovery of these species in large parts of these areas, which 

will allow economic development of appropriate private lands in 

the region to benefit the local and statewide economy. 

These are the types of cooperative efforts that can be achieved 

between Interior and Defense Department agencies if both approach 

the task with the attitude that we can work together with local 

groups and local governments as equal partners and break down the 

institutional barriers that have caused problems in the past. 

Here in California, we can report to your Congressional 
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Subcommittee that process is working to the benefit of not only 

California, but all Americans as well. 

This concludes my prepared remarks. I will be happy to respond 

to your questions. 

10 
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Mr. FARR. Is that MOU signed? 
Mr. BEEHLER. No, it is not. 
Mr. FARR. It's in the draft stage. When do you expect to have 

that? 
Mr. BEEHLER. We're waiting for the Army's response. 
Mr. F ARR. Pardon me? 
Mr. BEEHLER. We're waiting for the Army's response, for the sig­

nature. 
Mr. FARR. Colonel Ellzey, do you know when the-
Colonel ELLZEY. The exact date, no, I do not, sir. It has been 

staffed through the major headquarters and back to the Depart­
ment of the Army for review. The exact date I cannot give you, sir. 

Mr. F ARR. How long--
Colonel ELLZEY. I can find out for you, sir, and pass that back 

to you. That's the answer you wanted, I'm sure. 
Mr. FARR. Appreciate that. Thank you for your testimony. Mr. 

Wang, it's nice to have you back. I dealt with you when you were 
in Sacramento. It's nice to see you here. 

STATEMENT OF DAVID WANG 

Mr. WANG. Thank you, Mr. Farr. I want to thank you for the op­
portunity for allowing me to speak to you today. Specifically, the 
Committee has invited me to speak to you concerning CAL-EPA's 
role in the closure of Fort Ord and transfer of lands containing 
unexploded ordnance to the Bureau of Land Management and to 
discuss how CAL-EPA regulates UXO-contaminated land under 
Federal and State hazardous waste laws. 

CAL-EPA is responsible for protecting public health and the en­
vironment. CAL-EPA's role in California's 22 closing military bases 
is to oversee DOD's investigation and cleanup of all contamination. 
We also help accelerate the transfer of cleaned or remediated par­
cels to other entities for reuse. 

CAL-EPA's long-term objective at Fort Ord and other California 
closing bases is to achieve full remediation and provide opportuni­
ties for unrestricted reuse of all contaminated property. CAL-EPA 
will hold DOD fully responsible for cleanup of all UXO contamina­
tion, even if the fmal remedy is not anticipated for many years. 

Unfortunately, there currently is no technology that can effec­
tively and efficiently clean up UXO contamination. The available 
cost estimate indicates that cleanup of all UXO contamination at 
Fort Ord will be extremely expensive, more than $800 million for 
Fort Ord alone. We're using a cost estimate from the Army Corps 
of Engineers, 10,000 acres per foot deep. That means that some of 
the UXO will be buried more than 10-20 feet deep and we want 
to clean up to 10 feet. That would require $800 million. 

However, in the short term, DOD and the regulatory agencies 
are conducting emergency removal actions to abate the most imme­
diate threat from UXO. This work primarily consists of removing 
ground level ordnance outside of the principal 8,000-acre impact 
area. CAL-EPA is also in the process of obtaining maps of these 
UXO-contaminated areas, posting warning signs around contami­
nated areas, working with DOD on employee safety issues, and is 
striving to keep the local community apprised of UXO issues. 
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We are considering ordering the Army to construct a fence 
around major UXO areas. However, the fence may cost $2 million 
to construct and have a negative impact on migratory animals. 
We're considering these factors, as well as the cost of maintaining 
the fence prior to making a final decision. 

The short-term work involves only a small fraction of the total 
UXO contamination at Fort Ord. I want to emphasize that, in our 
opinion, it does not appear that long-term cleanup of all UXO con­
tamination at Fort Ord will be feasible until new technology is de­
veloped that can effectively locate and remove all buried UXO at 
a reasonable cost. 

Until such technology is developed, reuse opportunity and the 
public access to the 8,000-acre impact area will be severely limited. 
The complete UXO cleanup at Fort Ord would also have a signifi­
cant environmental impact. The 8,000-acre impact area includes 
sand dunes, chaparral and other environmentally sensitive terrain 
that would have to be disturbed. A total of 17 endangered or 
threatened species have been identified at Fort Ord and cleanup 
work would almost certainly disturb the habitat of some of these 
species. 

This impact would have to be considered as part .of a long-term 
cleanup. The Federal Facilities Compliance Act of 1992 instructed 
the U.S. EPA Administrator to propose and promulgate RCRA reg­
ulations concerning the classification and handling of UXO as haz­
ardous waste. The Act specified that the U.S. EPA Administrator 
consult with the Secretary of Defense and appropriate State offi­
cials and promulgate the regulation by April 1995. 
C~EPA would be interested in meeting with U.S. EPA, DOD 

and officials from other States to develop an interim agreement on 
regulating UXO until the RCRA regulations are finalized. 

I want to bring up one point. Currently the UXO buried in the 
soil at Fort Ord is not subject to any RCRA regulations. 

Concerning cleanup levels, these levels are made based on 
health, resources, and ecological assessments that determine the 
threat that hazardous substances pose to human health and the 
environment. Regulatory agencies use risk assessment with future 
land uses in mind to determine cleanup levels that protect the pub­
lic health and the environment. 

On all cleanups, Department of Defense and regulators commu­
nicate with the affected communities throughout the whole process, 
and there must be a public comment period before making any 
final decisions. 

Other factors that we consider when developing cleanup stand­
ards would include cost, community acceptance, effectiveness and 
conformance with applicable Federal, State and local regulations. 
Cost should be a balancing, but not an overriding factor in evaluat­
ing cleanup options. 
C~EPA will work to ensure that all stakeholders are involved 

in the decision-making process. 
In conclusion, I would like to make the following recommenda­

tions. Number one, Congress should support full funding for base 
cleanup efforts and funding of research and development of new 
cleanup technologies that effectively address UXO contamination. 



139 

Funding shortfalls in either of these areas may lead to prolonged 
delays in full cleanup and reuse of Fort Ord and other bases. 

Number two, Congress should encourage U.S. EPA and DOD to 
work with the State to develop regulations governing UXO. Many 
States, like California, manage RCRA programs and will be di­
rectly affected by decisions involving the cleanup and use of UXO­
contaminated land. 

Number three, Congress should be supportive of all stakeholders, 
including local communities and future tenants, such as the BLM, 
becoming involved in the decision-making process, involving the 
short-term and long-term Cleanup of UXO and reuse of UXO-con­
taminated properties. 

Number four, Congress should make clear its desire that DOD 
investigate the possible presence of UXO on parcels where records 
indicate that UXO may have been released or disposed of in the 
past, and investigations should be required before any property is 
transferred to a reuse entity. There should be universal agreement 
that UXO is a hazardous substance. CAL-EPA is fully committed 
to addressing all public health and environmental issues at closing 
bases. 

We will incorporate all UXO issues into the existing investigative 
and cleanup work at Fort Ord. 

Thank you very much. 
[Prepared statement of Mr. Wang follows:] 
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INTRODUCTION 

Good morning. I would like to thank the members of the 
committee for allowing me the chance to speak to you today. My 
name is David Wang. I am Chief Program Executive of the California 
Department of Toxic Substances Control's Office of Military Facilities, 
which is a part of the California Environmental Protection Agency 
(Cai/EPA). 

Cai/EPA Secretary James Strock last year designated me as the 
"single point of contact" for coordinating all the Agency's work on the 
cleanup and transfer of parcels at California's closing military bases. I 
also represent California on the Congressionally mandated Defense 
Environmental Response Task Force, the California Base Closure 
Environmental Committee, and the Western Governors' Association 
Federal Advisory Committee on development of cleanup technology for 
use at military bases. Cai/EPA has fostered a proactive relationship 
with the United States Environmental Protection Agency (U.S. EPA) 
and the Department of Defense (DoD) to address many issues that 
must be resolved before any productive reuse can take place at the 
closing bases. 

The committee has invited me to speak today about Cai/EPA's 
role in the closure of Fort Ord and transfer of lands containing 
unexploded ordnance (UXOI to the Bureau of Land Management, and 
to discuss how Cai/EPA regulates UXO-contaminated land under 
federal and state hazardous waste laws. 

CAL/EPA'S REGULATORY ROLE 

Cai/EPA is responsible for protecting human health and the 
environment from threats posed by hazardous substances . Cai/EPA's 
role at California's 22 closing military bases is to oversee DoD's 
investigation and cleanup of hazardous-substance contamination, and 
to help accelerate the transfer of clean or remediated parcels to other 
entities for reuse. Fort Ord is one of 10 closing bases in California that 
are on the National Priorities List (NPLI. also known as the Superfund 
list . Even though U.S. EPA is the lead regulatory agency for 
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environmental Cleanup at Fort Ord, Gal/EPA plays an important role by 
ensuring that all remedial work meets California state standards and 
that the interests of local entities are adequately considered. 

Gal/EPA, U.S. EPA and DoD entered into a Federal Facility 
Agreement (FFA) for the cleanup of Fort Ord in 1990, one year before 
the base was designated for closure. The FFA established the roles 
and responsibilities for each agency and contained a schedule for 
investigation and cleanup of the base. However, the FFA did not cover 
UXO contamination. Regulatory agencies traditionally have not 
considered UXO at active federal facilities to be a hazardous waste in 
the conventional sense. The 1991 decision to close the base has 
made UXO contamination a critical issue because of the importance of 
making UXO-contaminated land available to civilian entities for reuse. 
We will be working with DoD and U.S. EPA to develop a process and 
schedule for restoration of areas containing UXO. 

Gal/EPA's long-term objective at Fort Ord and other California 
bases is to achieve full remediation and provide the opportunity for 
unrestricted reuse of all contaminated property. Gal/EPA will hold DoD 
fully responsible for cleaning up all UXO contamination, even if a final 
cleanup is not anticipated for many years. Unfortunately, there 
currently is no technology that can effectively and efficiently clean up 
UXO contamination. The available cost estimates indicate that cleanup 
of UXO contamination will be extremely expensive-- more than $800 
million for Fort Ord alone. 

In the short term, DoD and the regulatory agencies are 
conducting emergency-removal actions to abate the most immediate 
threats. This work primarily consists of removing ground-level 
ordnance outside of the principal 8,000-acre impact area that is known 
to contain extensive UXO contamination. Gal/EPA is in the process of 
obtaining maps of these UXO-contaminated areas, posting warning 
sigris around contaminated areas, working with DoD on employee­
safety issues and is striving to keep the local community appraised of 
UXO issues. We are considering ordering the Army to construct a 
fence around major UXO areas. However, a fence may cost $2 million 
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to construct and have a negative impact on migratory animals. We are 
considering these factors, as well as the cost of maintaining the fence 
prior to making a final decision. 

We are also examining the issue of development on lands 
adjacent to UXO areas. We were recently advised by the County of 
Monterey of a proposal to expand the parking lot at the Laguna Seca 
raceway. This parking lot is adjacent to a known UXO impact area. 
We will work with the Army to determine if UXO is present in the area 
proposed for the parking-lot expansion. Expansion of the parking lot 
may be delayed until a full investigation and any necessary remedial 
action is completed. 

This short-term work involves only a small fraction of the total 
UXO contamination at Fort Ord. I want to emphasize that, in our 
opinion, it does not appear that long-term cleanup of all UXO 
contamination at Fort Ord will be feasible until new technology is 
developed that can effectively locate and remove all buried UXO at a 
reasonable cost. Until such technology is developed, reuse 
opportunities and public access to the 8,000-acre impact area will be 
severely limited. 

CLEANUP OF UXO CONTAMINATION 

The most serious hurdles to cleanup of UXO contamination at 
Fort Ord through use of existing technology are the high cost and the 
significant environmental impact. 

The rule of thumb is that it costs approximately $10,000 per acre 
per foot deep to clean up UXO contamination with existing technology. 
In other words, you would need $10,000 to remove all UXO up to one 
foot deep in the ground over a one-acre area. However, UXO may be 
imbedded up to 15 to 20 feet deep in the ground. This buried UXO 
cannot be discounted because over the years it may eventually surface 
and create a safety hazard to future users. Using this rule of thumb, 
we estimate that remediation of the entire Fort Ord 8,000-acre impact 
area to 10 feet deep would cost $800 million. 

3 
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We currently estimate that the cost of cleaning up toxic 
contamination at all 22 California closing base to be $2.5 billion 
(excluding the Fort Ord UXO). The $800 million UXO cleanup at Fort 
Ord would add 30 percent to the overall statewide cleanup bill. Toxic 
cleanups at military bases already have to compete for funding with 
other federal priorities. You may recall that, in January, Congress 
rescinded $507 million from military base cleanups and redirected it to 
disaster relief for the Northridge earthquake. A commitment to a 
complete UXO cleanup will increase the competition for federal funds. 

Bear in mind that the $800 million would not even provide for a 
complete UXO cleanup. Excavation activities below 1 0 feet would 
have to be prohibited because of the possibility of encountering UXO. 
Regular monitoring would be required in perpetuity to detect UXO that 
may be migrating to the surface. This needs to be considered in 
calculating the true long-term cost of a UXO cleanup. 

A complete UXO cleanup at Fort Ord would also have a 
significant environmental impact. The 8,000-acre impact area includes 
sand dunes, chaparral and other environmentally sensitive terrain that 
would have to be disturbed. A total of 17 endangered or threatened 
species have been identified at Fort Ord, and cleanup work would 
almost certainly disturb the habitat of some of these species . This 
impact would have to be considered as part of a long-term cleanup. 

TECHNOLOGY DEVELOPMENT 

We believe that the best way to bring about the cleanup and 
reuse of UXO-contaminated land at Fort Ord is ~o develop new cleanup 
methods and technologies that c:an remedy the problem at a reasonable 
cost and environmental impact. 

Cai/EPA is actively working with the Western Governors' 
Association's Develop On-Site Innovative Technology (DOlT) 
Committee that is helping develop new technologies for cleanup of 
military bases. Jim Austreng of my staff is the committee's 
spokesperson and is present at this hearing to discuss technology­
development matters. 
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In addition, Cai/EPA has recently begun a unique technology 
evaluation and certification program, and is involved in new and 
planned technology-demonstration projects at McClellan Air Force Base 
and the Alameda Naval Air Station. Cai/EPA is participating in a 
technology demonstration project at Fort Ord that is in the planning 
stages. We would be happy to make these programs available and 
render any other assistance to help develop technologies to better deal 
with the UXO problem. 

RCRA REGULA TORY ISSUES 

The last subject I would like to address is how Cai/EPA can use 
the Resource Conservation and Recovery Act (ACRAl and other laws to 
regulate cleanup of UXO contamination. 

In 1992, U.S. EPA authorized Cai/EPA's Department of Toxic 
Substances Control to administer the RCRA program in California. 
That means that Cai/EPA has the full legal authority to oversee RCRA 
regulations for the storage, treatment and disposal of hazardous waste. 
In addition to RCRA, Cai/EPA also uses the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLAl to 
compel and oversee cleanup of past hazardous-substance 
contamination. 

The Federal Facilities Compliance Act of 1992 instructed 
the U.S. EPA Administrator to propose and promulgate RCRA 
regulations concerning the classification and handling of UXO as 
hazardous waste. The Act specifies that the U.S. EPA Administrator 
consult with the Secretary of Defense and "appropriate State officials" 
and promulgate the regulations by April 1995. 

The Department of Toxic Substances Control to date has not had 
any direct discussions with U.S. EPA over this issue. Cai/EPA would 
be interested in meeting with U.S. EPA, DOD and officials from other 
states to develop an interim agreement on regulation of UXO until the 
RCRA regulations are finalized. 
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It is imperative to understand that the new RCRA regulations will 
primarily govern how UXO will be stored, transported, treated and 
disposed ~it is excavated . To the extent that these regulations are 
rigorous or flexible, they may affect the cost and difficulty of dealing 
with UXO once it is been excavated. However, the UXO buried in the 
soil at Fort Ord is not currently subject to RCRA regulations. RCRA 
regulations do not specify cleanup levels or contain guidance for 
determining when UXO must be removed from the ground. Similarly, 
CERCLA does not specify cleanup levels. 

Removal decisions and cleanup levels are based on health, 
resource and ecological assessments that determine the threats that 
hazardous substances pose to human health and the environment. 
Regulatory agencies use the risk assessments with future land uses in 
mind to determine cleanup levels that protect public health and the 
environment. On all large-scale cleanups, there must be a public­
comment period, and DoD and the regulatory agencies must consider 
all public comments before making any final decisions. Other factors 
that we consider when developing cleanup plans include cost, 
community acceptance, effectiveness, and conformance with 
applicable federal, state and local regulations. Cost should be a 
balancing, but not an overriding factor in evaluating cleanup options. 
Cleanup work must also conform with the California Environmental 
Quality Act. Cai/EPA will work to ensure that all stakeholders are 
involved in the decision-making process. 

Fort Ord is a good example of the uncertainty involving regulation 
of UXO. The Department of the Army recently determined that parcels 
containing UXO were not contaminated. The Army contended that 
UXO is not a hazardous substance. Both U.S. EPA and Cai/EPA 
rejected the Army's determination that the parcels are uncontaminated 
and maintain that UXO is a hazardous substance. 

It almost goes without saying that UXO is different than most of 
the hazardous substances regulated under RCRA and CERCLA. On the 
one hand, UXO is obviously explosive, and explosive wastes are 
unquestionably subject to RCRA. On the other hand, federal 
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environmental laws have evolved to deal primarily with the cleanup of 
toxic substances, such as metals or solvents, that can cause health or 
environmental problems if released into the environment. UXO 
presents an entirely different type of hazard. In overseeing the cleanup 
of UXO, the regulatory agencies and DOD will have to be prepared to 
develop new. common-sense approaches to deal with a problem that is 
unique to military facilities. 

RECOMMENDATIONS 

In conclusion, I would like to make several recommendations to 
your committee on dealing with UXO contamination. Those 
recommendations are: 

1. Congress should support full funding of base cleanup efforts, 
and funding of research and development of new cleanup technologies 
that effectively address UXO contamination. Funding shortfalls in 
either of these areas may lead to prolonged delays in full cleanup and 
reuse of Fort Ord and other bases. 

2. Congress should encourage U.S. EPA and DoD to work with 
the states on development of regulations governing UXO. Many 
states, like California, manage RCRA programs and will be directly 
affected by decisions involving the cleanup and use of UXO­
contaminated land. 

3. Congress should be supportive of all stakeholders -- including 
local communities and agencies such as Bureau of land Management -­
becoming involved in the decision-making process involving the short­
and long-term cleanup of UXO and reuse of UXO-contaminated 
properties . 

4 . Congress should make clear its desire that DoD investigate 
the possible presence of UXO on parcels where records indicate that 
UXO may have been released or disposed of in the past. An 
investigation should be required before any property is transferred to a 
reuse entity. There should be universal agreement that UXO is a 
hazardous substance. 
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Cal/EPA is fully committed to addressing all public-health and 
environmental issues at closing bases. We will incorporate all UXO 
issues into the existing investigative and cleanup work at Fort Ord. 

Thank you for allowing me the opportunity to testify. I will be 
happy to answer any questions that you might have. 
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Mr. FARR. Thank you very much. Do you see any~problems with 
the land that's been prioritized at Fort Ord from C~EPA's stand­
point of delaying the transfer of that land to public or private use? 

Mr. WANG. It's an iterative process and currently we are working 
with the base and the U.S. EPA to develop the base cleanup plans. 
In those plans we identify the priority for reuse parcels. Each time 
when the new reuse parcels become feasible, we will revise the 
plan to reflect the priority. 

Mr. FARR. Have we run into any snags yet? 
Mr. WANG. Currently, we have not. We appreciate the coopera­

tive attitude from the base. 
Mr. FARR. Thank you. Walter Wong. 

STATEMENT OF WALTER WONG 
Mr. WONG. Congressman Farr, I think the first thing that we'll 

probably do, especially you and members of your Natural Resource 
Committee should be commended for conducting this hearing, be­
cause even though there is a pressing need in California and other 
parts of the Nation to clean up contaminated closed bases for con­
version to economic development and recovery, it's that the obsta­
cles of cleaning up unexploded ordnance have never been discussed. 

This is the first time that this has ever been discussed, and thus, 
you ought to be commended for initiating this. 

On the issue of unexploded ordnance contamination, Fort Ord is 
an appropriate example because it contains the largest impact area 
with unexploded ordnance in the western United States, consisting 
of 8,000 acres. Whether they fence it or not, it will be abandoned 
because there is no access to it. 

There are also 20 other smaller contaminated sites identified in 
Fort Ord. Some of these sites are in areas designated for transfer 
to State college or to the private sector. Thus, now I will respond 
to those questions that you asked me to analyze. What are the 
m~or problems with cleanup of unexploded ordnance? 

First, of course, it's not clearly defined. Cleanup of unexploded 
ordnance is a safety issue and not covered under the Superfund 
toxic cleanup process or funding. Although Superfund requires 
these impact areas to be tested and mitigated for toxic leachate 
contamination, the total cleanup, oversight and declaration of clean 
for unexploded ordnance is the responsibility of the Department of 
Defense. There are no independent oversight or prescribed cleanup 
levels. 

Second, the present cleanup methodology for unexploded ord­
nance is labor-intensive, time-consuming and unreliable for deeper 
contaminations. The cleanup process involves first burning the sur­
face vegetation to allow personnel to walk safely on the surface, 
then the use of metal detectors to identify ordnance at the depth 
of four feet, and then ordnance are dug up. 

The reliability issue occurs with deeper buried ordnance rising to 
the surface after years of being buried due to vibration of the soil. 
Such incidents have been reported in subdivisions in San Diego 
that were built on former military bases. 

Finally, the other issue that has been probably spoken of by 
other speakers is the cleanup costs for unexploded ordnance are 
very expensive. You heard that the unexploded ordnance at the 
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8,000 acres is probably going to be about $100 million or more. The 
unit cost ranges between $7,000 to $10,000 at a depth of 1 foot. 

Funding of this type of cleanup is not really designated or secure. 
As an example, some of the money earmarked for cleanup in the 
Defense budget was just recently removed to fund the Los Angeles 
earthquake problems. So what's the solution? My recommendation, 
particularly to Congressman Farr and Congressman Miller, is the 
base problem that identified the issue of unexploded ordnance and 
cleanup on public land, particularly closed military bases, needs 
legislation that will place it in a high priority for public safety and 
economic recovery. 

Provide adequate funding and establish levels of cleanup and 
oversight. Your committee should seriously consider the possibility 
of changing the definition of toxic contamination in the Federal 
Superfund law to include unexploded ordnance, and thus, the fund­
ing and the regulatory process is already in place and could be ex­
panded to the cleanup of unexploded ordnance on public land. 

If this suggestion is not feasible, other mechanisms to assure 
funding and oversight should be considered. The issue of 
unexploded ordnance affects public health, public safety, environ­
ment and the economy, and must be addressed in all base closures 
as a high priority. Otherwise, you're going to have parcels of land 
that have been declared clean of toxic contamination, but cannot be 
transferred because of unexploded ordnance. 

Thank you. 
[Prepared statement of Mr. Wong follows:] 
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PRESENTATION TO NATURAL RESOURCES COMMITTEE 
HOUSE OF REPRESENTATIVES 

BY WALTER WONG, DIRECTOR OF ENVIRONMENTAL HEALTH 
MOIITEREY COUNTY 

MAY 2, 1994 
SEASIDE, CALIFORNIA 

THE ISSUE OF UNEXPLODED ORDINANCE (UXO) ON PUBLIC LANDS 

Chairman Miller, Congressman Farr and members of the Natural Resources 

Committee - I am Walter Wong, Director of Environmental Health for Monterey 

County. I would like to commend your committees on conducting this hearing on 

the issue of unexploded ordinance (UXO) on public lands . The issues of UXO at 

Fort Ord is applicable to any of the designated base closures in the nation. 

With the pressing need to clean-up contaminated closed bases for conversion to 

private use in order to achieve economic recovery in the affected communities, 

the obstacles to cleaning unexploded ordinance has not yet been publicly 

identified or discussed. This hearing is the first time this issue is being 

analyzed. 

I hope my testimony today can duplicate my testimony of April 9, 1992 to the 

Subcommittee on Transportation and Hazardous Materials of the Committee on Energy 

and Commerce of the House of Representatives. At that hearing I testified on the 

needed changes to the clean-up process of Superfund designated toxic waste 

contaminated military bases such as Fort Ord. The result of all the testimonies 

was the passage of HR4016 by then Congressman, Leon Panetta, which resulted in 

requiring closed bases to designate uncontaminated or clean sites by April 1994; 

accelerated testing and clean-up without sacrificing public health, safety, and 

environment; EPA clearance of clean parcels, and allowing the parcelization of 

clean parcels . 

On the issue of unexploded ordinance contamination, Fort Ord is an 

appropriate example because it contains the largest impact area with unexploded 

ordinance in the Western United States consisting of 8,000 acres that is going 

to be fenced and abandoned. There are also 20 other smaller contaminated sites 

identified at Fort Ord. Some of these sites are in areas designated for transfer 

to the State College or private sector. 

1 
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The problems that need to be resolved _ on the unexploded ordinance clean-up 

need immediate attention in order to avoid situations in the future that will 

result in parcels of land that have been declared clean of to~:ic contamination 

cannot be transferred because of unexploded ordinances. The following are some 

of the problems: 

1. Clean-up of unexploded ordinances is a safety issue and not covered 

under the Superfund Toxic Clean-up process or funding. Although 

Superfund requires these impact areas to tested and mitigated for 

toxic leachate contamination, 

declarations of clean-up 

the total clean-up, oversight, 

of unexploded ordinances is 

and 

the 

responsibility of the Department of Defense. There are no independent 

oversight or prescribed clean-up levels. 

2. The present clean-up methodology of unexploded ordinances is labor 

intensive, time consuming, and unreliable for deeper contamination. 

The clean-up process involves first burning the surface vegetation to 

allow personnel to walk safely on the surface. Metal detectors are 

used to detect ordinances to a depth of four feet. Ordinances that 

are detected are dug out of the ground. The reliability issue occurs 

with deeper buried ordinances rising to the surface after years of 

being buried due to the vibration of the soil. Such incidents have 

been reported in subdivisions in San Diego that were built on former 

military bases . 

3. · Clean-up cost for unexploded ordinances is very expensive. The 

estimated cost for cleaning the 8,000 acre impact area at Fort Ord to 

a depth of two feet is 100 million dollars. This cost and the 

liability issue is probably why the 8, 000 acre impact arl!a is going to 

be fenced and abandoned. Funding for these types of clean-up is not 

designated or secured. As an example, some of the money earmarked for 

the clean-up in the Defense budget was recently removed to fund the 

Los Angeles earthquake disaster fund. 
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Based on the problems that I have identified, the issue of unexploded 

ordinance clean-up of public land, particularly closed military bases, needs 

legislation that will place it into a high priority for public safety and 

economic recovery, provide adequate funding, and establish levels of clean-up and 

oversight. Your co11111ittee should seriously consider the possibility of changing 

the definition of toxic contamination in the Federal Superfund Law to include 

unexploded ordinances and thus the funding and regulatory process that is already 

in place could be expanded to the clean-up of unexploded ordinances on public 

land. 

If this suggestion is not feasible, other mechanisms to assure funding and 

oversight should also be considered. 

The issue of unexploded ordinances effects public safety, public health, 

environment, and economy and must be addressed in all base closures as a high 

priority issue. 

Thank you for the opportunity to testify before your Committee. 

WW:bs 

85116.4 
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Mr. FARR. Thank you very much, Mr. Wong. Mr. Hendricks. 

STATEMENT OF THOMAS J. HENDRICKS 
Mr. HENDRICKS. Thank you, Congressman Farr. First, I'd like to 

go back to the first witness. There was a discussion regarding the 
fence out at Fort Ord. Although the Army doesn't plan to put a 
fence out there, Colonel Ellzey did not remind you that they do 
have concertina fence or concertina wire around most of that im­
pact area. I would presume that they plan to leave that in place 
along with signage, which would be a deterrent. 

The second would be on injuries in past years, and there have 
been injuries to teenagers back in the days when we had the M-
79 grenade launcher, which is affiXed to a part of a rifle. Many 
times, these did not explode and the kids would leave the housing 
areas and wander into one of the ranges that was fairly near a 
housing area, and I know of two instances where teenagers were 
maimed. No one was killed, fortunately. 

Mr. F ARR. When was that? 
Mr. HENDRICKS. This was in the early to mid-1970s, right after­

the M-79, I think, was developed for us for Vietnam. We were 
using them heavily with the basic trainees before the division came 
on board. So this would have been in the mid-1970s. 

Mr. F ARR. After those injuries were protocols developed to fence 
or patrol? 

Mr. HENDRICKS. Colonel Ellzey mentioned, and this has also 
been mentioned on the archival a bit. Archives are records of am­
munition issued by an ammo supply point to a unit that's firing on 
a range. When a round, particularly high-angle round or mortar, 
does not explode, it's called a dud, and that's recorded. 

To go back for all the years that Fort Ord has been an installa­
tion and the number of ranges, and I think it was way above the 
number of 46 out there total, some of those were not high impact 
or high angle. Some of those were machine guns, where we're talk­
ing about ball ammunition. 

But still when you take the number of rounds that have been 
fired and trying to go through those records, you're talking about 
one major, substantial task. And trying to remember when some­
thing was not exploded, when EOD did go in, or when a range fire 
may have exploded it. So the archives are a start. They are not 
going to be pure. 

Did Fort Ord take remedial action? Yes. Any time there's an inci­
dent, any Federal agency, particularly the military, responds very 
rapidly to warn the kids, keep your kids out of the impact area, ad­
ditional signage and the like. So, yes, that was done. 

Mr. F ARR. You obviously had a turnover in military dependent 
personnel. So you had new kids there every year and you're going 
to have new people that are going to have to do the warning proc­
ess to very soon. And, hopefully, if this land gets transferred and 
reuse gets started as soon as we'd like it to, you're going to have 
to go through the educational process. 

Mr. HENDRICKS. It will be a continual education process. Many 
times, signage will be torn down. They'll have people who are re­
placing it. You're going to have people who don't believe the 
signage, and they're going to wander in wanting to explore. 
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Even with a 10-foot-high, double-lined Cox fence, you would not 
be able to keep out people who want to get into the area. 

Mr. FARR. Do you think that's going to be a more serious problem 
than it has been with military dependent personnel? 

Mr. HENDRICKS. There's going to be a different challenge. The 
military dependents have been aware by hearing the machine guns 
chatter, by hearing the mortars fire and other rounds during the 
day that there is activity. 

A13 usage continues to change at Fort Ord, with new people mov­
ing in and hearing about an impact area and not knowing what an 
impact area may be, there is a possibility that someone may decide 
to explore with their backpack one Saturday morning and go be­
yond the signage. 

That possibility does exist. Does anyone here at this table or any 
of the panels you've heard today have an answer? I doubt it. 

Mr. FARR. It exists right now, but the difference is that the base 
is closed and patrolled. The Anny will still have responsibility for 
that area and have to work out protocols with the BLM to patrol 
it. 

Colonel ELLZEY. Yes, sir, that is correct. 
Mr. FARR. And will the advisory board that you're on, Mr. Hen­

dricks, be playing a role in monitoring that? 
Mr. HENDRICKS. We are going to get to the role that we hope to 

play, but I wanted to try to provide some answers on that fencing 
a bit for you. 

Mr. FARR. Thank you. 
Mr. HENDRICKS. I've knocked out the first nine slides with the 

departure of the chairman because you are very familiar with what 
we were going to see. So we can start with number nine. This 
starts with activities from 1992 to present and the planning proc­
ess. Primarily, we wanted to show the plan that went from a strat­
egy, and we're now focusing on the environment, the economic re­
development, and education. 

This slide shows the environmental protection, where we're dedi­
cating large areas for environmental protection. More than 16,000 
acres have been dedicated to the habitat management by Monterey 
County, Bureau of Land Management, University of California 
Natural Reserve System, and the California State Parks, with co­
operation anticipated by the five cities that should have jurisdic­
tion. 

Fort Ord, as you know, is a national model. This was awarded 
in September 1993, following the visit by now Secretary of Defense 
Perry. It is a national model for base conversion. It was the only 
base chosen from the 1991 round of base closures for this status. 
It was chosen because of a very unique opportunity that we have 
to create quality jobs as part of the President's desire to expedite 
communities' rapid economic recovery from base closures. 

The Restoration Advisory Board, this is a new animal that has 
come into the scene. The responsibilities will be to provide advice 
on environmental restoration issues to the Anny and regulatory 
agencies, to conduct regular meetings, to review and evaluate docu­
ments, to provide input on priorities among sites and projects. 

The Restoration Advisory Board is actually being transitioned 
from a Technical Review Committee. Now, the Technical Review 
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Committee has been in place since 1990 and they have conducted 
quarterly meetings. It is a 30-person membership and it consists of 
all elements, except citizens' representation. And this is what the 
RAB now is bringing into this. We are taking the 30 members, pri­
marily technical individuals, and adding to that 12 and, with my­
self, 13, citizens from the community. This will be the Restoration 
AclvisoJfy Board. 

This will continue to be the existing forum for information ex-
change as the TRC members transition to the RAB. 

Mr. F ARR. So you'll have 42 members. 
Mr. HENDRICKS. There will be a 42-member Board. 
Mr. FARR. Do you vote by consensus? 
Mr. HENDRICKS. We will continue to operate by consensus, just 

as we did on the Task Force. Now, the purpose of the RAB is to 
promote community involvement, exchange of information between 
governmental agencies and communities, community review of 
progress and feedback, and the restoration will include the 
Superfund cleanup of asbestos, radon, underground tanks and 
uxo. 

While we're on the UXO, we'd like to also mention that we have, 
again, discovered that there is funding available. We had applied 
early on when the Task Force was very active for a $75,000 grant. 
The money is available. However, the Task Force was not a legal 
entity to which they could designate the funds. 

Now that FORG, a governmental entity, is about to really come 
into being, we expect that we'll be able to apply for that $75,000 
to assist us in having technical assistance with the RAB, also. So 
that the Public Works Department of Fort Ord are not expending 
all of their monies to support us. 

And by the way, I forgot to mention my co-chair for the Army 
is here, Joe Cochran is sitting up there. 

This one shows how the Restoration Board on a closing installa­
tion is established. Coming down the left side over there, you see 
the Technical Review Committee as they transition into the RAB, 
and you will have the community co-chair, along with the installa­
tions representative, the state installation component, local govern­
ment, citizens group, re-use committee, the Department of Defense 
transition coordinator, EPA representative. 

We have had our initial meeting on February 7. The next meet­
ing will be held on May 11. That's kind of what the Restoration Ad­
visory Board will be looking like, and we'll continue to represent 
the community. 

I'll be glad to answer any questions. 
[Prepared statement of Mr. Hendricks follows:] 
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FORT ORD 
RESTORATION ADVISORY BOARD 

The Fort Ord Restoration Advisory Board (RAB) is an 
outgrowth of the Fort Ord Community Task Force and evolved 
from the Enviromental Pollution Clean-up Advisory Group. It 
is transitioning from the Technical Review Committee (TRC) 
of the local Base Realignment and Closure (BRAC) Project 
Team. 

The purpose of the RAB is to: 

- promote community involvement 

- exchange of information between government agencies 
and communities 

- community review of progress and feedback 

- restoration includes: 
- Superfund (cleanup) 
- asbestos 
- radon 
- underground tanks 
- unexploded ordnance 

RAB RESPONSIBILITIES 

provide advice on environmental restoration issues 
to the Army and regulatory agencies 

- conduct regular meetings 

- review and evaluate documents 

- provide input on priorities among sites/projects 

RAB TRANSITION FROM TRC 

- Technical Review Committee (TRC) 
- Since 1990 
- Quarterly meetings 
- 30 person membership 
- Membership consists of all elements except citizen 

representation 

- Has been the forum for information exchange 

- TRC members transition to RAB members 

- All closing installations must establish a RAB 
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RAB CO-CBAIRPBRSORS 

- Army Co-chair: appointed the BRAC Bnviromental 
Coordinator 

- Community Co-chair: selected by elected officials 

RAB MBMBBRS 

- BRAC Cleanup Team 
- DOD Transition Coordinator 
- Technical Review Committee (TRC) 
- Installation Component 
- State of California (Region 2) 
- Environmental Protection Agency (Region 9) 
- Local government 
- Community Citizen Groups/ Individuals 
- Reuse Committee (FORG) 

RAB MBMBBRSHIP SELECTION PROCESS 

- Selection Committee 
- Community co-chair 
- USEPA representation 
- California EPA representative 
- Two current members of the TRC/RAB 
- Established selection criteria 
- Selected 12 community members and six alternates 

RAB MEHIHGS 

- As needed during transition 

- Quarterly meetings, open to the public, at convenient 
times and locations 

- Workshops/site tours (as required) 

- Pre-meeting agenda 

- Public notification 

- .Public forum 
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URBXPLODBD ORDHAHCB 

The Fort Ord inland firing range complex of 
approximately 8000 acres contains a vast amount of 
unexploded ordnance. There are many unanswered questions 
currently concerning the technology and funds available to 
undertake the immediate clean-up of this area. The Bureau 
of Land Management is scheduled to assume control of this 
area. The RAB will assist in monitoring the transfer, 
clean-up and restoration process. It should also be 
understood that should all 8000 acres be sanitized, not all 
8000 acres should be transferred from BLM. Much of the 
acreage harbors endangered species, vernal ponds or the 
ground slopes are greater than 30% which would preclude 
construction. The community will probably best be served by 
long term management of this acreage by BLM. 

TBCBHICAL ASSISTAHCE GRANT 

As community RAB's become organized and functioning, 
funds (Technical Assistance Grant) are available. The 
Environmental Pollution Cleanup Advisory Group of the Task 
Force had applied for the $75,000. grant, but the Task Force 
was not a legal entity. Now that Fort Ord Reuse Group 
(FORG) is a legal entity, the RAB will be re-applying for 
the grant. The purpose of the grants are to provide funds 
for RAB to hire consultants, as necessary, working for the 
community. These funds can play a vital part in community 
efforts and oversight. 

Although on the 1990 BRAC list, Fort Ord is well ahead 
in planning and action. A host of technically proficient 
professionals, a community of environmentally sensitive 
volunteers, bolstered by clear-thinking elected officials 
provide impetus for these efforts. 

Respectfully submitted, 

Thomas J. Hendricks 
Co-Chair 
Restoration Advisory Board 



160 

Mr. FARR. Thank you very much. Just one reflection on the panel 
before you, particularly the panel with Lora Lee Martin and Mr. 
Hooper on technology transfer. Has your Board been involved with 
those discussions? 

Mr. HENDRICKS. The Technical Review Committee, I think, has 
been involved. Is that correct, Joe? 

Mr. CocHRAN. No, they have not been. They may have been as 
individuals. 

Mr. HENDRICKS. But not as a grou·p. 
Mr. COCHRAN. The Technical Review Committee's purpose-­
Mr. FARR. If he's going to speak, he's going to have to come up 

to a microphone and identify yourself, if you would. Everything the 
Federal Government does is on the record. So we want to keep it 
understandable. 

Mr. COCHRAN. Fort Ord has a Federal Facilities Agreement with 
the EPA and the State of California, which was instituted about 
three, three-and-a-half years ago. And as part of that, we were to 
establish a Technical Review Committee of primarily technical peo­
ple to look over what we were doing. It was basically a sanity check 
to make sure to outsiders who weren't intimately involved with our 
progress on cleanup, it made sense to them what we were doing. 

Consequently, that particular group now has transitioned into 
the RAB. They weren't directly plugged into Lora Lee Martin's pro­
posal with the Army. I think that primarily has been carried out 
directly with Department of Army people. 

Mr. HENDRICKS. We see a need for them to be plugged in. 
Mr. F ARR. Could you just identify yourself for the record? 
Mr. CocHRAN. Yes. Joe Cochran. I'm with the Environmental Of­

fice at Fort Ord. 
Mr. FARR. Thank you. I would hope that you might become an 

advocate for the funds that we're trying to get released so that we 
can, indeed, take the cumulative knowledge that you've created 
here, not only in how do you clean it up, but how do you do it with 
the interface of a local community, with the questions that this 
panel has brought to the table about it's one thing to have property 
owned and operated by Federal entities and it's another to have 
property turned over to people who have no background with the 
history of it and now are responsible for what it contains. 

I can see that there's going to be a need for a lot of community 
education, as well as just better technology implemented at the 
community level. 

Our last witness today is Joe Cavanaugh, who is the Project Co­
ordinator for the Reuse Group. 

STATEMENT OF JOSEPH A. CAVANAUGH 

Mr. CAVANAUGH. Thank you, Congressman Farr. Thanks for the 
opportunity to discuss issues related to unexploded ordnance at 
Fort Ord. I have three points to cover in my testimony today. 

The first of these is concerned with land use planning issues as 
they relate to Fort Ord and the impact area, where the greatest 
concentration of unexploded ordnance exists. 

This desirable area for development of approximately 8,000 
acres, proximate to the cities of Seaside, Monterey and Del Rey 
Oaks, is an area which is encumbered not only w:ith unexploded 
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ordnance, but also by concentrations of plants and animals which 
are protected by the Endangered Species Act. Our initial base 
reuse plan included residential and commercial development in the 
southwest corner of Fort Ord. 

However, based upon the UXO and endangered species con­
straints, we modified our plan to define the area as open space, ex­
cluding any residential development and severely limiting our com­
mercial development in the area. 

There are at least three advantages that arise from this ap­
proach. One, avoidance of exorbitant costs of cleanup required to 
make the area safe for intensive reuse; two, the reservation of a 
large habitat management area for preservation of critical biologi­
cal resources, which enables intensive development in other areas 
of the base; and, three, a cooperative planning approach which ben­
efits the local community, the U.S. Army and the Bureau of Land 
Management, who will become custodians of the land. 

The second point I wish to make today is to clarify that there is 
an existing U.S. EPA program to provide funding for local citizens 
groups to monitor cleanup activities at Superfund sites. My col­
leagues, Tom Hendricks, co-chair of the RAB, and Walter Wong, 
Monterey County's Environmental Health Officer, have spoken to 
you about the history of citizen involvement in Fort Ord reuse 
planning. 

One of the difficulties we faced was that this EPA funding was 
not available to our local environmental cleanup group because of 
technical limitations in the EPA grant proposal regulations. This 
funding source should be made available to local RABs to enable 
these resources to be utilized by the local community. 

Current regulations are too narrow and requirements too restric­
tive to enable local community groups easy access to these funds, 
and that's the point that Tom made earlier. 

The third point I would like to make today is that communities 
impacted by base closures have a large number of Federal civilian 
employees who lose their job at the same time that the local econ­
omy is suffering from the overall economic impact of the base clo­
sure. Jobs are scarce and many hard-working, professionally 
trained individuals face long-term unemployment or relocation to 
another area. 

We propose that a program be developed to train local residents, 
focusing on civilian employees targeted for layoff at the facility, to 
work in the environmental cleanup of the base. This will provide 
training and employment opportunities for individuals who other­
wise would not have access to jobs in the depressed local economy. 

In the past, contracts for cleanup have been awarded on a na­
tional level, frequently going to residents of other States who move 
into the area to fill these job slots. Several unique and innovative 
proposals have been put forward to achieve this goal, and we will 
be happy to share them with you as appropriate. 

Thank you for this opportunity to provide these comments. I am 
available to provide additional information, answer questions or ex­
plore legislative initiatives to achieve the goals outlined today. 
Thank you. 

[Prepared statement of Mr. Cavanaugh follows:] 
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on 

Natural Resources 

Monday, May 2, 1994 
Seaside City Council Chambers 

George Miller, Chair 

Subject: Unexploded Ordnance 
Presenter: Joseph A. Cavanaugh, Project Coordinator 

Fort Ord Reuse Group (FORG) 

Thank you for the opportunity to discuss issues related to 
unexploded ordnance at Fort Ord. I have three points to 
cover in my testimony. 

The first of these is concerned with land use planning 
issues as they relate to Fort Ord and the impact area 
where the greatest concentration of unexplCided ordnance 
exists. This desirable area for development of 
approximately s,ooo acres proximate to th.e cities of 
Seaside, Monterey, and Del Rey Oaks, is an area which is 
encumbered not only with unexploded ordnance but also by 
concentrations of plants and animals which are protected 
by the Endangered Species Act. our Initial Base Reuse 
Plan included residential and commercial development in 
the southwestern corner. 

However, based upon the uxo and endangered species 
constraints, we modified our plan to define the area as 
open space, excluding any residential development and 
severely limiting our commercial development in the area. 
There are at least three advantages that ari.se from this 
approach: 

1. Avoidance of the exorbitant costs of cleanup 
required to make the area safe for intensive 
reuse. 

2. The reservation of a large habitat management area 
for preservation of critical biologic::al resources 
which enables intensive development i:n other areas 
of the base. 

3. A cooperative planninq approach which benefits the 
local community, the US Army and th.e Bureau of 
Land Management who will become custc,dians of the 
land. 

The second point I wish to make today is to clarify that 
there is an existing US EPA program to provide funding for 
local citizen groups to monitor cleanup activities at 
Super Fund Sites. My colleagues, Tom Hendri•::ks, Co-Chair 
of the Restoration Advisory Board, (RAB) and Walter Wong, 
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Monterey County's environmental health officer, have 
spoken to you about the history of citizen involvement in 
Fort Ord Reuse Planning . One of the difficulties we faced 
was that this EPA funding was not available to our local 
environmental cleanup group because of technical 
limitations in the EPA grant proposal regulations. This 
funding source should be made available to local RABs to 
enable these resources to be utilized by the local 
community. Current regulations are too narrow and 
requirements too restrictive to enable local community 
groups easy access to these funds. 

The third point I would like to make today is that 
communities impacted by base closures have a large number 
of federal civilian employees who lose their jobs at the 
same time that the local economy is suffering from the 
overall economic impact of the base closure. Jobs are 
scarce and many hard working, professionally trained 
individuals face long term unemployment or relocation to 
another area. 

We propose that a program be developed to train local 
residents, focusing on civilian employees targeted for 
layoff at the facility, to work 1n the environmental 
cleanup of the base. This will provide training and 
employment opportunities for individuals who otherwise 
would not have access to jobs in the depressed local 
economy. In the past, contracts for cleanup have been 
awarded on a national level, frequently going to residents 
of other states who move into the area to fill these job 
slots. Several unique and innovative proposals have been 
put forward to achieve this goal, and we will be happy to 
share them with you as appropriate. 

Thank you for this opportunity to provide these comments. 
I am available to provide additional information, answer 
questions or explore legislative initiatives to achieve 
the goals outlined for you today. 

JAC/am 
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Mr. FARR. Thank you very much. I hope that you are aware that 
we just!.ot $800,000 released for the work force reduction here at 
Fort Or , so that those individuals could be retrained. 

Mr. CAVANAUGH. We're working on that and we have a meeting 
scheduled on Wednesday with the OET to work on that specific 
proposal with the $800,000. 

Mr. F ARR. What I'd like to do in finishing this panel is perhaps 
go back and have the panelists just reflect on what you've heard 
this morning from the two panels ahead of you and that statement 
that you've all made that Fort Ord is a national model. What does 
it mean to be a successful national model and is there anything 
you've heard today that would lead this committee staff and myself 
to make recommendations for change in the way we approach those 
models? 

There's two parts to the question. What is it that you think 
makes Fort Ord a successful national model? What is it that you've 
learned that we might even improve on that, other than a hell of 
a lot more money? 

Mr. WONG. Congressman Farr, I think that Fort Ord is a good 
example because the obstacles you heard today are very gigantic 
about cleaning out unexploded ordnance. But the same things occur 
under Superfund. As you recall, your predecessor, Congressman 
Panetta, then got H.R. 4016 passed to speed up the cleanup, allow 
for parcelization and declaration of clean parcels and shortened the 
testing period. 

That has made everyone in the United States, all bases, feasible 
for these reuse aspects of cleaning up and transfer. And Fort Ord 
has become a model because they are the first one. They had to set 
the pace, and they've done an outstanding job of complying with 
every one of the mandates of the Panetta bill. 

I hope that the next bill will be a Farr bill on these unexploded 
ordnance, and Fort Ord, I'm sure, with their personnel will prob­
ably be the first to comply with that, also. 

Mr. FARR. Thank you. Any other comments? 
[No response.] 
Mr. FARR. If not, thank you very much. This concludes the regu­

lar panel. It's 12:30 p.m. and we've been sitting in this room since 
before 9:30a.m. As a prerogative of the Chair, I don't see this done 
in other congressional hearings, but if there are other people in the 
audience that have come here today that wish to make a comment, 
I'll afford that opportunity for you. 

Anyone can submit for the record in writing their comments and 
that was announced when this committee hearing was announced. 
Is there anyone else who wishes to add something today? 

[No response.] 
Mr. F ARR. If not, thank you very much for coming, and I appre­

ciate the work. It gives us a lot of things to think about as we go 
back to Washington and make this truly a model. Thank you. This 
meeting is adjourned. 

[Whereupon, at 12:32 p.m., the committee was adjourned. 
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EXECUTIVE SUMMARY 

This report presents the ftndings of the Milltazy Munitions Waste 
Working Group In Its effort to achieve the goals directed under the 
Federal Advisory Committee to Develop On-Site Innovative Tech­
nologies (DOIT Committee) for environmental restoration and 
waste management. 

As a result of milltary base closures after each major conflict and 
previously acceptable disposal practices, millions of acres of non­
Department of Defense Federal lands and State, tribal, and private 
lands a,re potenttally contaminated With ordnance explosive waste. 
Many of these lands are now accessible to the general public and 
could pose a risk to the public's health and safety. Therefore, an 
effort should be made to develop, demonstrate, and field technolo­
gies which will reduce the public's rtsk In a better, faster, safer, 
and more cost effective manner than provided by current technolo­
gies. 

Waste Stream Areas of Concern 

The Milltazy Munitions Waste Working Group identlfted the 
following seven areas of concern associated With the ordnance 
(energetics) waste stream: 

1. Unexploded ordnance 

- Stockpiled 

- Disposed - at known locations. I.e .. disposal pits 

- Discharged - Impact areas. unknown disposal sites 

2. Contaminated media 

3. Chemical sureties/weapons 

4 . Biological weapons 

5. Munitions production 

6. Depleted uranium 

7. Rocket motor and fuel disposal (open bum/open 
detonation) 

Because of time constraints. the Military Munitions Waste Work­
Ing Group has focused on unexploded ordnance and contaminated 
media wtth the understanding that renWntng waste streams will 
be considered as time permits. 

vii 
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Barriers and Shortcomings 

The current approaches, processes, and technologies for locating. 
ldentlfytng. and remedtating ordnance waste were reviewed and 
weaknesses analyzed. The Milltaiy Munitions Waste Wor~ Group 
found that the Department of Defense and the Department of Energy 
are already undertaking major programs to address the technological 
shortcomings. The approaches and processes shortcomings appear 
to be receiving Jess emphasis. 'These are areas that the Milltaiy Mu­
nitions Waste Working Group Identified where the DOIT Committee 
could provide the greatest "value added" for environmental restora­
tion and waste management of ordnance-related problems. 

The Milltaiy Munitions Waste Working Group Identified the following 
specific problem areas: 

1. Barriers: Identified barriers are divided Into two categortes, 
regulatory /Institutional and technical. Many of the barriers 
were found to affect all four working groups. for example, 
high pennlttlng costs, dlsinCefltiVes for use of Innovative 
technologies. liability. and procurement. 

Regulatory I Institutional Barriers 

Procurement restrictions. 

Lack of regulations for remediation of unexploded 
ordnance. 

Misapplication of existing hazardous waste regulations 
to unexploded ordnance. 

Umited effectiveness of deed restrictions to protect 
future land users. 

Uncertainty as to how to assess and manage risk. 

Reluctance to award contracts or select/recommend 
technological approaches where there Is a perceived 
risk In promoting a new approach. I.e .. thedeclslonmaker 
gets no reward for an approach that produces good 
results with new technology. 

Lack of Emironmental Protection Agency grant funds 
to process Research Development and Demonstration 
pennlts or Hazardous Solid Waste Amendment reviews. 

Placement of untrained/unqualified personnel In key 
roles and as declsionmakers who decide what actions 
should/should not take place. 

Classified technologies and Information not available to 
solve unclassified problems. 
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Technologll:al Baniers 

Sensittvtty to clutter of unexploded ordnance 
detection equipment. 

Stze and mobility of equipment, e.g., terrain 
llmltatlons. 

Inability of sensors to look at large areas cheaply. 

Inadequate tralned labor force. 

2 . Additional shortcomings include: 

Lack of early involvement of stakeholders. 

Lack of a unlfonnly accepted data base for information 
sharing. 

Potential Actions to Overcome Barriers and 
Shortcomings 

I. Provide funding to support early stakeholder involve­
ment. 

2 . Recommend Comprehensive Environmental Response, 
Compensation. and Uabillty Act reauthorization include 
speclfl.c requirements for remediation of unexploded 
ordnance contaminated sites. 

3. Recommend that the National Contingency Plan be 
modified to specl1lcally address ordnance contamina­
tion. 

4. Recommend the Department of Defense Issue policy 
directives that clar1fy the waste munitions versus haz­
ardous substance response Issues. 

5. Recommend an Ordnance Committee be appointed to 
advise the National Response Team on matters concern­
Ing ordnance contaminated sites. 

6. Establish regulations for restoration of sites contami- · 
nated with unexploded ordnance. 

7. Streamline procurement requirements. 

8. Provide incentives for use of InnovatiVe technologies. 

9 . Reduce the threat of enforcement action If a technology · 
does not reach its objective. 

10. EstabUsh a Usting of existing data bases for information 
and reports on ordnance and explosive waste detection, 
ldentlfl.cation, and remediation. If this Usting does not 

lx 
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meet the requirements of the organizations working with 
ordnance and explosive waste, encourage the establish­
ment of an "Ordnance Remediation Information and Analy-
sis Center.· · 

11. Encourage and support technology development and train­
Ing. 

Demonatration Selection Criteria 

The Milltazy Munitions Waste Working Group developed demonstra­
tion selection criteria based on the Ad Hoc Committee's criteria, with 
additional criteria the group members thought appropriate. The 
criteria include site, technology, evaluation and contractor categories. 

Identified Demonstration Sites 

Eight sites were Identified as the Initial potential demonstration for 
consideration by DOIT sites based on the selection criteria and ongo­
ing Department of Defense research and development or technology 
demonstrations. These sites will be augmented as appropriate to 
provide a full range of sites to meet the DOIT Committee's demon­
stration goals. 

The technological Innovations In the field of ordnance explosive waste 
detection, Identification. and remediation appear to be more evolu­
tionary than revolutionary. The primary Issues are the abilities of the 
technology and operators to perform as advertised and to provide all 
stakeholders With an understanding of the limitations and uncertain­
ties Involved With remediation. Therefore, stringent test situations 
need to be established to evaluate the effectiveness and efficiency of 
the existing systems and evolutionary Improvements to these sys­
tems. These results must be repeatable to be accepted by the scien­
tific and stakeholder communities. 

We have identified the need for two test/demonstration site catego­
ries: 

Controlled test sites are designed and constructed to repli­
cate actual field situations with all parameters precisely 
known. using Inert munitions and munitions waste. These 
sites will be used to accurately evaluate the test results from 
technologies In research and development. 

Um;ontrolled demonstration sites are sites with actual 
contamlnauon where most, but probably not all, of the 
contaminant characteristics are known. Evaluating the 
effectiveness and efficiency of the demonstrated technolo­
gies will be less accurate. These sites provide a variety of 
environmental settings In which to demonstrate technolo-
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gies which have already been proven under controlled 
test site environmental conditions. These sites shall 
have explosives safety controls established to protect 
authorized observers during the conduct of the demon­
strations. 

Both site categories are suitable for demonstration of the DOIT 
clean up approaches and methodologies, including stakeholder 
involvement. 

Documentation of the tests and demonstrations athoth the con­
trolled and uncontrolled sites will provide credentials for the tech­
nology and the company. This documentation will provide the 
information necessary for a site manager to proceed with confi­
dence when contracting for innovative technologies. 

The initial eight sites for DOIT consideration are: 

Jefferson Proving Ground, Indiana: FY 1995 Army 
base closure. Research and development technology 
testing/demonstration for subswface unexploded 
ordnance. 

Yuma Proving Ground. Arizona: Active Army facility. 
Research and development and applied technology 
testing/demonstration for surface unexploded 
ordnance. 

Fort Ord, California: FY 1995 Army base closure. 
Applled technology demonstration for contaminated 
media and surface and subswface unexploded 
ordnance. 

Kaho'olawe Island. Hawall: Navy formerly used 
Defense sites. Applled technology demonstration for 
contaminated media and surface and subsurface 
and underwater unexploded ordnance. 

Castle Air Force Base. California: FY 1995 Air Force 
base closure. Research and development and applied 
technology testing/ demonstration for contaminated 
media and subsurface unexploded ordnance. 

Sierra Army Depot. California : Active Army 
demilitarization facility . Research and development 
and applled technology testing/demonstration for 
contaminated !Tledia. demllltarization processes. and 
subsurface and underwater unexploded ordnance. 

Black HU!s Ordnance Depot. South Dakota: Army 
formerly used Defense site. Applled technology 
demonstration for surface and subsurface 
unexploded ordnance. 

xi 
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Sunflower Anny Anununition Plant. Kansas: Partially 
active and partially shut down Anny ammunition 
manufacturing facility. Research and development 
and applied technology testing/demonstration for 
contaminated media. 

Subsequent Reporting 

1b1s report has been written as a "llvtng document." Working 
Group's efforts not Included In this report, e.g .. review of the Depart­
ment of Defense's National Test Bed concept. wlli be provided as an 
attachment. A full report wlli be made available when appropliate. 
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1.0 INTRODUCTION 

Over the span of history, military forces have trained and fc1ught on 
this continent, resulting In millions of rounds of unexploded ordnance 
left on and In the land and under water. Uve Civil War munitions 
found In VIrginia adorn fireplace mantlepleces. Uve World War I 
chemical munitions are found In a subdivision In Washington, D.C. 
Uve World War D munitions are picked Up In the deserts of California. 
Arizona, and Utah by souvenir hunters. Hunters "plink" at Korean 
War-vintage munitions left on a former artillery range. 

Undocumented burial of obsolete munitions was an acceptt~d practice 
Into the Vietnam period. Historically, after each ofthts country's 
major military con1llcts. the Installations built to acconunodate train­
Ing requirements were closed and the lands transferred to c1ther Fed­
eral agencies, States, or the priVate sector. Today, subdivisions are 
built on top of abandoned military installations, and recreational 
actiVIties take place on former maneuver areas and ranges. A growing 
population Increases the opportunity for contact with munitions 
waste. especially unexploded ordnance and buried munitions. Con­
taminants in soil and water also present problems when they migrate 
offslte. 

In the aftermath of the Cold War. we are once again in a period of 
closing and transferring lands from Department of Defense control. 
Lands that were formerly used as defense sites are being reused in a 
variety of ways that put citizens at risk because of then acceptable 
past practices. It Is estimated that more than 2-million ordnance 
contaminated acres are managed by the Bureau of Land Management. 
Forest Service, and Fish and Wildlife Service and on lands belonging 
to Indian Nations. States. and the private sector. For most installa­
tion closings In the past. the surface was "cleaned" and Items not 
suitable for reuse were buried. The question now becomes: What are 
the risks on and In these lands and waters. and what Is the best way 
to reduce or manage these risks? 

Until recently. little effort was put into cleaning up what could not be 
seen on the surface. Remediation of ordnance and explosives waste­
contaminated media receives benefits from the many technologies that 
the Environmental Protection Agency and others have developed over 
the past two decades for similar contaminants. Industry has devel­
oped specialized surface- and ground-penetrating sensors. However. 
the technologies related to unexploded ordnance are a different mat­
ter. The technology used for locating military munitions has not pro­
gressed much beyond the trained Individual and backpack systems of 
World War II. The current suite of technologies is not suitable for 
sensing tens of thousands of acres In a variety of envlronmc~ntal set­
tings. 

Frustration over seemingly little progress In development and deploy· 
ment of technologies to accomplish the cleanup task in a bc:tter. safer. 
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quicker, and more cost effective manner has Jed to the formation of a 
joint Federal-State effort named the Federal Advtsocy Committee for 
the Development of On-site Innovative Teclmologies (DOIT Commit­
tee) for environmental restoration and waste management. 

1be OOIT Committee was chartered through a memorandum of un­
derstanding among the Western Governors' Association: the Depart­
ments of Defense, Energy, and Interior: and the Environmental 
Protection Agency. The Milltacy Munitions Waste Working Group, 
one of four topical groups establlshed by the DOIT Committee, was 
chartered to investigate the development of onsite innovative teclmol­
ogy for environmental restoration and waste management of mill tal)' 
munitions waste, also known as ordnance and explosives waste or 
"energetics.· 

The initial task of the Milltacy Munitions Waste Working Group was 
to determine the scope of the issue and discover what activity was 
already underway in this area (a membership list is attached in 
Appendix B). The vecy wide array of disparate issues found lead the 
Milltacy Munitions Waste Working Group to initially limit its focus to 
unexploded ordnance, contaminated media. and demilitarization of 
munitions. The Milltal)' Munitions Waste Working Group also found 
a great deal of activity within the Department of Defense. the Depart­
ment of Energy. and the commercial sector that was directly appli­
cable to ordnance and explosives waste remediation. 

The ftrst Issue the Mllitacy Munitions Waste Wor~ Group consid­
ered was: What is the "value added" that the DOIT Committee could 
bring to any partnership? The second issue was: Should the Militacy 
Munitions Waste Working Group focus on specific teclmologies. or 
should it focus on the process of developing and deploying innovative 
teclmology? With increased knowledge of the problemS, the state of 
the teclmology. and the development and testing programs already 
underway, the working group chose to follow the "process path.· The 
working group determined there would be more value added by con­
centrating on the process of developing and deploying teclmology 
rather than on efforts to develop a few promising teclmology "en­
hancements.· Concentrating efforts on developing a few teclmologies 
was too confining and dupUcattve of the Department of Defense pro­
grams already underway: additionally. the tlmeframe of the memo of 
understanding limited progress only to enhancements of existirtg 
teclmologtes rather than truly innovative breakthroughs. Following 
the "process path" world lead the DOIT Committee to value added in 
the areas of partnertng. including stakeholder involvement, Informa­
tion shartng. and rtsk understanding. 

The Military Munitions Waste Working Group identlfled the lack of 
stakeholder participation as a weakness in the current technology 
development programs. Stakeholders in the eventual cleanup of sites 
were not present durtng the development and testing stages of the 
teclmologles and methodologies to be employed. Lack of participa­
tion generally leads to resistance to "new" teclmologles and methods 
by the local community. environmental groups, State environmental 



178 

regulators, and the commercial sector because lmowledge, under­
standing, and ownership of declslons Is missing. This impedes 
progress on remediation efforts. The DOIT Committee, however, can 
assist with the development of site-specific stakeholder groups that 
will work for understanding and formulation of remediation actions 
satisfactory to all concerned. 

The Military Munitions Waste Working Group plans to work toward 
improving stakeholder partldpation bY doing additional work In the 
area of lriformation data baseS by compiling a list <If exlstlna sources. 
If this proves unsatisfactory, the working group would like the DOIT 
Committee to pursue the option of an agency or Institution establish­
Ing a an "Ordnance Remediation Information and Analysis Center." 

The understanding of risk associated with munitions Wa.ste Is little 
!mown outside the explosives ordnance disposal community. Armed 
with Information concerning Issues such as risk, rtsk assessment 
methodology. site remediation prtorttlzation based on risk, cost/rtsk 
reduction ratios, and risk/use of land, all stakeholders can make 
Informed decisions concerning site restoration. 

A scientific approach to testing technologies and systems In a con­
trolled setting that could provide validated results was determined to 
be the best way to proceed With technology demonstrations. Many 
companies and consultants offer an array r;>f technologies and sys­
tems to solve the ordnance and explosives waste problems. The 
Military Munitions Waste Working Group realJ.zed that there Is, how· 
ever, no appropriate way to validate the effectiveness and efficiency of 
these systems. To pick a site and do a demonstration without be~ 
able to evaluate the results Is worse than useless - It Is a waste of 
time and money. 

The Department of Defense has reached the same conclusion and 
has proposed and received funding to establish a National Depart­
ment ofDefense Environmental Technology Sites Program for Ener­
getics under the Strategic Environmental ~h and Development 
Program (See Appendix A). The Military Munitions Waste Working 
Group supports this proposal and will work closely with the Depart­
ment of Defense program office in selecting sites. test protocols. etc. 

The Military Munitions Waste Worki.nf! Group has Initially Identified 
eight potential sites for consideration in partnertng With the Depart­
ment of Defense agencies for demonstrations of stakeholder partici­
pation and technology. The working group attempted to select a 
spectrum of sites that represent major waste management problem 
areas and the variety of site problems. 1b.ls report focuses .on the 
crtterta used to select these sites and provides background Informa­
tion on the sites. 

1b.ls document Is a living report that will change over time. Its 
preparation has been a major leanling experience for the working 
group members. who should be considered as regional stakeholders .. 
As knowledge grows, views may change. For example, additional 
demonstration sites will be added in the future. and some sites cur­
rently recommended may be dropped; two sites suggested at our May 
1993 meeting have already been dropped. 

3 
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2.0 MILITARY MUNITIONS WASTE 
WORKING GROUP CHARTER 

The mission of the Mllita.Iy Munitions Waste Working Group Is to 
support the oorr Committee in its efforts to expedite development 
and commerdalization of innovative technologies for the investiga­
tion. remediation, management, .and mtnimlzation of environmental 
waste at various former and current defense sites where milita.Iy 
munitions contaminants exist. This mission wtll be accomplished 
through fact finding and information gathering related to site and 
technology demonstration criteria; through issue identification; and 
by promoting technology development, deployment, and commercial­
Ization. The Mllita.Iy Munitions Waste Working Group wtll also assist 
the oorr Committee in establlshtng endw1ng partnerships with 
stakeholders to jointly advance new environmental cleanup technolo­
gies. At the direction of the oorr Committee, the working group wtll 
Identify approaches to assist the DOIT Committee in tracking the 
effectiveness and efficiency of demonstration projects. 

3.0 DESCRIPTION OF PRIORITY WASTE 
STREAM PROBLEMS 

Munitions waste Is a threat to human health and safety and to the 
general environment. This waste is found on formerly used defense 
sites that may now be under the control of a non-Department of 
Defense agency. Indian Nation. a Sta:• ~overnment, or the private 
sector; on former and current munitions manufactw1ng sites; on 
installations listed for base closure; ·and on installations that have an 
ongoing military mission. 

In May 1993. the Military Munitions Waste Working Group Identified 
seven problem areas associated with the presence and cleanup of 
facilities where unexploded ordnance and media contaminated with 
materials from the manufacture and use of munitions may exist. The 
seven primary areas of concern are unexploded ordnance, contami­
nated media, chemical sureties/weapons. biological weapons, muni­
tions production. remediation of depleted uranium, and rocket motor 
and fuel disposal. 
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3.1 Unexploded Ordnance 

3.1.1 Stoc:kptledllaterlal iD MagaziDe 

One traditional treatment method for demilitarization of conven­
tional ordnance is open bum/open detonation. Incomplete de­
struction may produce unacceptable alr emissions and 
contaminate son and water resources (swface and ground water). 
An Innovative technology to ellmlnate open bum/open detonation 
Is needed. -

3.1.2 Disposed (known areas of dbposal, e.g., di1posal pit•) 

Prior to the Vietnam conflict. disposal of ordnance by burial was a 
common and acceptable disposal practice. Records of these areas 
are Incomplete. Past disposal areas may not now be recognizable 
as such. In some cases. disposal areas have been discovered In 
lands accessible to the general population. As with the unknown 
d1scharge areas. the explosive potential represents an acute threat 
to human health and the environment. Means to locate burled 
ordnance disposal sites are required. 

3.1.3 DiiChiU'Ied (unknown areas of disposal, e.g., ranees) 
These areas are characteristically large. and unexploded ordnance 
and metal debris are widely scattered. The extent of soil contami­
nated with explosive compounds and fragments Is equally Wide­
spread. Locating unexploded ordnance. especially those that are 
subsurface or under water. is subject to uncertainties and can be 
very costly. The unknown presence and acute explosive potential 
adds a stgnlficant risk to any field activity where unexploded ord­
nance may exist. Additionally. remediation of subsurface muni­
tions waste can be environmentally destructive. In high-density 
areas (more than 1000 Items per acre). area recovery Is used: the 
son is excavated to the required depth. sifted for ordnance Items. 
and then replaced and replanted. A less destructive means of 
locating and collecting discharged unexploded ordnance Is neces­
sary. 

3.2 Contaminated Media 

Soil. surface. and ground water have been contaminated With 
explosive compounds and their decomposition products. Metal 
fragments are also Widely spread in open bum/open detonation 
areas and on bombing/firing ranges. In many cases. the area that 
has been contaminated with explosive and metal debris is very 
exstenslve. Time and cost for restoration are considerable. Prior 
to ·reuse of the area and to protect resources from contamination. 
areas where these contaminants exist must be remedtated. Ad­
vanced technologies are needed to Identify areas of contamination 
In a more cost effective and accelerated manner and to remedlate 
soils In situ Without excavation and the resulting environmental 
destruction. 

5 
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3.3 Chemical Sureties/Weapons 

As with conventional ordnance, burial of chemical weapons was an 
accepted disposal practice. The lack of accurate disposal records and 
the acute threat represent slgniflcant challenges to the restoration of 
lands that may contain burted chemical agents. Leaking stockpiles 
of chemical weapons also represent a threat to human health and the 
environment. While restrictions exist that prevent private handling of 
chemical ordnance, Improvement& In locating unexploded ordnance 
and technologies for detecting residues are needed. 

3.4 Biological Weapons (waste handling only) 

During and after World War n. many biological weapons were devel­
oped. These weapons and weapon systems ranged from "Incendiary 
bats" to highly toxic bacterial and viral agents. Although never used 
against an enemy force. complete weapon systems were developed. 
The status of the development. testing, storage and demilitarization 
facilities are unknown. Since these agents can be extremely hazard­
ous. the complete characterization of the remediation situation Is 
Important. Technologies must be available to render any remaining 
problem areas safe. 

3.5 Munitions Production 

3.5.1 EaYironmeatal Reatorattoa at a Slte 

The problem Is slmilar to that of contaminated media. It Is unknown 
whether there may also be previously acceptable or unintentional 
disposal of unexploded ordnance at manufacturing sites as described 
earUer In this section. 

3.~.2 Waate Manacemeat wttb Dl•crete Stream 

Munitions production bY the military and the private sector generate 
considerable amounts of hazardous waste. The management of on· 
going waste streams associated with the production of munitions has 
been characterized .by storage. transformation. and disposal. Re­
cently efforts have been focused on recovery technologies and waste 
ml.nlmlzation. This redirection provides great opportunities for devel­
opment of Innovative technologies that could be carried Into media 
restoration efforts. 

3.6 Remediation of Depleted Uranium 

Because of Its unique characteristics (I.e., mass and availabU!ty), 
depleted uranium Is used as a penetrator mechanism In 30 millime­
ter (mm) munitions and. In some cases, as a shielding material for 
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annored vehicles. When these munitions impact a target or shield­
Ing. oxidation occurs with fragmentation and subsequent deposition 
of depleted uranium at the target site. Low levels of radiation are 
found at the site, and media can become contaminated with depleted 
uranium fragments and projectiles. Alpha particles are of the most 
concern Since they can become airborne in Wind-driven dust and can 
be lnhaled. Technology Is needed to neutralize, stabilize, or contain 
these materlals in areas such as target ranges where the use of de­
pleted uranium occurred. 

3. 7 Rocket Motor and Fuel Disposal 

With the reduction of military forces in the United States and world­
wide, rocket motors are being removed from service and reduced in 
number. The motors are being shipped to munitions depots for stor­
age and for disposal. The disposal method presently used 1s open 
bum/open detonation, which can result in explosions that scatter 
motor parts and contaminate the environment with unburned propel­
lant. An effective and environmentally sound alternative to open 
bum/open detonation Is required. 

4.0 SHORTCOMINGS OF EXISTING 
APPROACHES,PROCESSES,AND 
TECHNOLOGIES 

4.1 ~proaches 

4.1.1 Stakeholder PartJcipatloa 
There Is general group consensus on the need to change the type of 
and schedule for public input on environmental remediation deci­
sions. However. there is also some institutional sensitivity to in­
creasing the public's access to cleanup discussions. Governmental 
agencies have widely divergent approaches and programs related to 
publtc participation. 

The community of stakeholders. including most regulators, has not 
had the opportunity to be Informed concerning unexploded ordnance, 
stored munitions. or media contaminated by the wastes produced In 
manufacturtng munitions. Safety and securtty. as weU as environ­
mental factors, must be considered. Regulators and communities 
will be thrust into discussions and decision making without proper 
ortentation or education regarding these unique wastes. Neighbors of 
munition plants or gunnery ranges may be cognizant of the current 
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mission at these facilities; however, they are factng the specter of 
installation closures and altered priorities at federal enclaves. 
There has not been a public forum for the exchange of lnfonnation 
regarding the remediation of lands contaminated with unexploded 
ordnance or the energetic materials needed for their production. 

4.1.2 IDformatton ShariDI 
Regulatory decisions and stakeholder involvement cannot function 
in a vacuum. If there is to be informed input from communities. 
and if regulatory impediments are·to be reduced. a program for the 
dlssemination of lnfonnation regarding the production. use. de­
militarization, and disposal of munitions must be established. 

4.2 Processes 

4.2.1 Declaloll.lll&ken Dlaincentlve 
One of the barriers to the use of innovative technologies is the 
reluctance of those that award contracts or select/recommend 
technological approaches to accept the perceived risk in promoting 
a new approach. In addition. there Is currently no Incentive for a 
declslonmaker to use an Innovative approach. The declslonmaker 
gets no reward for an approach that produces good results from 
new technology. If. on the other hand. the technology or approach 
does not meet expectations or projections, there is a disincentive. 

4.2.2 llladeq-te and Inappropriate Regulatlona 
The world of ordnance remediation. removals. and response ac­
tions is progressing faster than the regulatory framework that 
should have been implemented shortly after the Superfund 
Amendments and Reauthorization Act was published. The execu­
tion of the ordnance remediation program has overtaken the Envi­
ronmental Protection Agency and Department of Defense policy I 
guidance to execution agents who are assigned ordnance and/or 
chemical munitions cleanup responsibilities. This results in regu­
latory ambiguities that cause those individuals responsible for 
cleanup efforts to fear damage to their careers and the potential 
for fmes and penalties for executing in conformance with the 
norms and practices of explosives safety. These personal liabilities 
are grossly unfair to those who risk their lives to give us a cleaner 
and safer environment. Project delay. cost growth. and potential 
technical inferiority are certain results of these deficiencies in 
remedial action policy. 

The Superfund Amendments and Reauthorization Act established 
the Defense Environmental Restoration Program in 1986. Under 
that law. the Secretary of Defense was gtven authority to address 
inactive or abandoned military sites that are contaminated with 
hazardous substances and sites that are contaminated with 
unexploded ordnance. The goals of the Defense Environmental 
Restoration Program are contained in separate, numbered para­
graphs and are explicitly distinct under the law. 
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The magnitude of the potential cleanup of ordnance contamination 
at former defense sites (over 1000 sites) requires the promulgation 
of regulations that implement the second goal of Defense Environ­
mental Restoration Program (10. U.S.C. 2701 et seq.) so that the 
cleanups can be unlfonnly and effectively performed. It also re­
quires that the National Contingency Plan be revised to clearly 
define the roles and responsibilities of the Department of Defense 
as the removal response authority for inctdents involvlng muni­
tions. both conventional and chemical. Additionally. roles of the 
regulatory community must be clearly defined. -

No implementing rules were promulgated under the second goal of 
the Defense Environmental Restoration Program. and current 
application of rules for hazardous substances to the response 
action for ordnance sites is inappropriate. It causes ineffictency. 
delay. and increased costs. Recent problems at Spring Valley and 
other formerly used Defense sites confirm the need for clar1fy1ng 
action. 

Thls need for clarification must also be addressed by the Environ­
mental Protection Agency. which has been directed to determine 
when munitions become a hazardous substance under the Federal 
Facilities Compliance Act. Thls determination will be helpful to 
the response personnel if it results in a clear delineation of which 
rules apply in a given situation. Explosives safety logically must 
be the controlling factor until the lmmlnent hazard is ellmlnated. 
This would clarify the point at which munitions are subject to 
permitting requirements of the Resource Conservation and Recov­
ery Act. 

Because ordnance poses an lmmlnent endangerment to the public 
that is clearly distinct from hazards posed by traditional hazard­
ous substances. there is a need to establish an ordnance commit­
tee on the National Response Team. Through this team. ordnance 
issues can be discussed in a high-level forum that will pave the 
way for understanding throughout the environmental community. 
regulators. and response agencies. 

4.3 Technologies 

4.3.1 Unexploded Ordnance 
Remediation of land and underwater areas that have been con­
taminated with military munitions waste (also known as ordnance 
explosive waste(. which includes unexploded ordnance. involves a 
number of separate activities. each of which makes use of various 
technologies. Some of these activities. the technologies that sup­
port them. and thetr shortcomings of the technologies are briefly 
described in this section. Some innovative technologies that hold 
promise for improved performance will be discussed in a later 
section of this report. 
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Detection and Identification 

Contaminating munitions waste items or material, which may be 
located on or below the ground surface or under water, must be 
detected, located, and, if possible, tdent11ied during munitions waste 
swvey or remediation operations. Surface searches are most often 
conducted by personnel walk1ng in line abreast over the ground. 
Purely visual surface searches usually yield only mediocre success 
[measured in terms of the search-effectiveness probability). Detec­
tion instruments - most commonly the magnetometer - are typi­
cally used by the search team to complement their vision. The 
principal difficulties associated with searching a surface for muni­
tions waste contamination occur when surface or shallow buried 
hazards make a walk1ng search espec1ally dan.l!erous to the search 
team. and when the search area is large. The &!it difficulty can be 
resolved by removing the requirement for personnel on the ground. 
This might be accomplished by developing platforms and instruments 
for aerial swvey. Recent advances in robotics suggest that inexpen­
sive, autonomous robots might also be developed for this purpose. 

When the search area Is large. Interest Is often concentrated on de­
termining whether or not a munitions waste contamination problem 
even exists. If It does exist. Interest Is then focused on which 
subarea(s) of the site Is contaminated. Search precision could be 
sacrificed for speed: detailed exploration on the ground would be 
conducted if a rapid surface search indicated the likelihood of muni­
tions waste being present. There Is an evident need for better, faster. 
and more reliable methods for surface surveys of contaminated areas 
or areas where contamination Is only suspected. Once again, the 
development of platforms and Instruments for aerial survey would 
appear to be appropriate. Airborne radar surveys of large areas may 
constitute a rapid and Inexpensive means of locating surface muni­
tions. Airborne Infrared sensors that can detect the small tempera­
ture differences between surface metallic objects and the son• may 
also prove useful for this purpose. 

Searches for buried hazardous Items are conducted by teams of indi­
Viduals walking over ground and using a variety of detection instru­
ments. The most Important of these Is the magnetometer. which 
measures local fluctuations of the Earth's magnetic field that are 
caused by the presence of ferrous-metallic objects: the electromag­
netic Induction detector. or ·metal detector.· which responds to the 
nearby presence of electrically conductive material; and ground­
penetrating radar systems. which transmit pulses of electromagnetic 
energy Into the soli and receive the signals reflected from the buried 
objects. Under certain conditions. other more exotic sensors. Includ­
Ing Infrared Imaging systems. trace gas analyzers ("sniffers"). and 

1 TMu 1-raturr d•lf .. mc•s. wltit:h ,.,.. lfiDSI prot~DU~~C<d QJ dawn tmd dusk. rt!Sull from dilf•nn<:ts 
HIWUII 1M rA.rmDl P"'P'""' of tho soil tmd IM surfoc• objocrs. 
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nuclear activation detectors, can be used. Unfortunately. typical 
burial depths and construction of munitions generally render 
these Instruments ineffectiVe. 

In general, the sensitivity of the most commonly used subsurface 
detection Instruments appears to be adequate to detect objects of 
sizes and at depths of greatest interest, at least under ideal condi­
tions. The principal technical shortcomings of existing sensors are 
(1) slow sensor data collection and (2) contamination with clutter 
signals arising from sources such as shrapnel. communications 
wire, and locally magnetized soils (for magnetometers). The depth 
resolution of magnetometers and electromagnetic Induction detec­
tors Is Inadequate for reasons associated with the fundamental 
physics of these Instruments. Improved mathematical techniques 
for fusion and computer processing of the sensor data may. how­
ever. improve both the horizontal and the depth resolution attain­
able with these sensors if a rapid and convenient method of 
acqutrlng the sensor data can be developed. Ground-penetrating 
radar systems are Umited In the depths to which they can •see:· 
further, they tend to be somewhat delicate Instruments that work 
best on smooth terrain. and they are not particularly well suited 
for use under rugged field conditions. Also. to date there is little 
evidence that airborne radars (or other sensors) can robustly de­
tect bwied ordnance under any but the most favorable condi­
tions.• 

An additional detection problem arises when there exists the pos­
sibility that unexploded ordnance contamination may Include 
chemical warheads as well as conventional high-explosive bombs 
or shells. It 1s not presently possible to determine whether a de­
tected Item contains chemical warfare material unUI It Is exposed 
and iil.spected, and even then It may be difficult to determine. The 
lack of a fl.eldable Instrument that could make this distinction 
constitutes an important shortcoming of present technology. We 
remark. however. that research has been conducted at Lawrence 
Uvermore National Laboratory and Idaho National Engineering 
Laboratory on the problem of distinguishing chemical from high­
explosive munitions In the context of treaty verification. The po­
tential applicability of this work to the problem of making such 
distinctions In remediation operations under field conditions 
should be investigated. 

The problem of detecting and locating underwater unexploded 
ordnance contamination 1s unique. In some ways. the problem 1s 
easter. In others It Is compounded. The viscous drag forces ex­
erted on. for example. a bomb by Its passage through water tend 
to reduce Its depth of penetration into the bottom. Thus. most 
underwater unexploded ordnance will be found on. or very close 

1 Ccwliliotu frNoroblt to airborv rodiJr ~srmu 11" utrrm~l.v tlry soil, JlfiOOth t~rrain. anti limit~d 
surf«' -..,ttaliOII. SoiM drstn l'tJioru oftM sowhwrnrm llflltrd SllJtrs could 1¥ 111~d (to a 
dtgru} by airbomt radars or ctft4in ~J of tM year. 
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to, the bottom. In addition, the problems of shrapnel and other clut­
ter sources are not nearly so severe as those occuning on a land 
target range. On the other hand, marine growth can obscure an item 
lying on the bottom. making its visual detection difficult. 

Conventional methods for underwater survey use teams of scuba 
divers. Search rates obtained through these methods are slow -
between 12 and 16 diver-hours per acre are requested - and search 
costs are high, typically several thousands of dollars per acre. The 
cost increases rapidly with search-depth because of the increasingly 
severe limitations on divers' working time. 

More efficient techniques for underwater search need to be devel­
oped. These techniques should make use of integrated suites of 
instruments, including visual (vld~ cameras ancf laser line scanning 
equipment) and other sensors (e.g .• magnetometer arrays) to support 
the search and reduce the need for divers. Boat-towed platforms 
rather than free swimming underwater vehicles would appear to be 
preferable for integrated underwater s~ey systems. 

Mapping 

Locations of contamination must be precisely marked and mapped so 
they can be relocated easily. Efficiency in survey and remediation 
operations Is best served through the division oflabor. I.e .. when the 
detection and location task Is performed separately from access and 
recovery. which 1s Itself separate from the neutralization or demilita­
rization of the recovered items; ln practice, therefore, an optimal 
capability would be to quickly mark and later relocate a detection 
"hit" with an accuracy of a few tens of centimeters, both horizontally 
and vertically. in a large (thousands of acres) area of reasonably 
rough terrain. The requisite horizontal resolution might be obtain­
able with a differential Global Positioning System: the vertical resolu­
tion is presently not reachable With most detection instruments. 

Removal 

Access to buried contaminating Items Is usually gained by excavating 
the locations of detector "hits.· Excavation using machinery must 
give way to cautious and tedious hand excavation as the object is 
approached. Current detection and location Instruments do not 
provide a sufficiently accurate estimate of the target depth to make 
the access and removal process efficient. Improved sensor data col­
lection and processing might provide much more accurate estimates 
of target depth than are presently possible. 

NeutraltzatiDn or Demiltuuizatlon 

Hazardous Items may be neutralized by detonation In place, or they 
may be removed to a demilitarization facility located on, or at some 
distance from. the site undergoing remediation. Detonation In place. 
which Is often the only safe method for neutralization of explosive 
Items, canies With It concerns for blast. noise, and vapor contain­
ment. Blast containment coverings tend to be heavy, bulky, and 
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dtfD.cult to position. Sand tamping for noise control is labor Intensive 
and time consuming, and 1t creates problems With dust. Reliable 
mathematical models for predicting the noise Impact on neighboring 
communities do not appear to be available, although their develop­
ment should. not be particularly difD.cult. 

Demilltartzation of removed explosiVe Items Is typically performed 
using incinerators or furnaces. Because of the necessity of prevent­
Ing potentially harmful vapors from entering the atmosphere from 
these systems, air scrubbers are required. These Items are expen­
siVe, often costing In excess of a million dollars. A need exists for 
rapid, InexpensiVe, and environmentally benign methods for demilita­
rization of recovered munitions. 3 

A problem Is also assoctated With abandoned open bum/open deto­
nation areas at which neutralization and demilitarization were car­
ried out In the past Without stringent environmental controls. The 
debris remaining In these areas can pose both explosiVe and toxic 
chemical threats. A need exists for the adaptation of present meth­
ods of soil cleaning (which are typically applied to the removal of 
hydrocarbon or heavy-metal contamination from soil) and develop­
ment of new approaches to address the problem of remoVing specific 
explosive and toxic compounds from soils. Such approaches could 
be applied both to the remediation of abandoned open bum/open 
detonation sites and to that of other areas (including former range 
areas) contaminated by explosive compounds and their decomposi­
tion products. 

4.4 Contaminated Media 

(Information for this section Is not available at this time.) 

1 A ~~itJJ probl~m Grises whn tlisposin& of chnra;col 'NOrfare material (also cGJled chemical surety 
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5.0 INNOVATIVE APPROACHES, 
PROCESSES, AND TECHNOLOGIES 

5.1 ~proaches 

11.1.1 Stakeholder Participation 
The Federal AdVisory Committee for the Development of On-site 
Innovative Technologies (DOm project Includes a commitment to 
open the environmental remediation decisionmaklng processes to 
broader public Involvement. At every planning level. care has been 
taken to represent multiple viewpoints. Adoption of the Stake­
holder Outreach and Participation Plan provided a blueprint for 
broad representation In the deftnition phases and subsequent 
technology search and demonstration phases. The Milltary Muni­
tions Waste Working Group Includes representatives from varying 
backgrounds as prescribed by the oorr project. 

Demonstrations ultimately recommended by the DOIT Committee 
will include broad stakeholder participation. Collaboration with 
existing groups. wherever appropriate. will be an important com­
ponent In a successful demonstration. The Milltary Munitions 
Waste Working Group will have a role In putting In place a stake­
holder plan that reflects the project goals. 

11.1.2 Information Sharinl 
lriformation Resow-ces 

The Milltary Munitions Waste Working Group identified as a cur­
rent problem a lack of readily available information on ordnance 
explosives waste detection and remediation technology and test 
results for the technology. Members suggested that the Western 
Governors· Association sponsor a consolidated data base for this 
topic area. Others said they regularly access a number of existing 
data bases. 

The lack of a consolidated data base has been Identified as a pro­
cess shortcoming of ordnance explosives waste management. 
Therefore. the Military Munitions Waste Working Group intends to 
poll Its mailing list of members and observers to develop a list of 
exi!>ting data bases. how to access them. and the key search 
words. If this effort does not appear to be satisfactory, the work­
tng group wtll pursue the possibility of a government agency, com­
pany or university wUUng to develop and maintain such a data 
base. 

A preliminary study has led to the followtng conclusions. 

Contaminated Media 

Commercial public data bases and information services can pro· 
vide most available documents on treatment technology. chemical 
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and biological issues, and social and health-related aspects of the 
Defense Environmental Restoration Program. 

Unexploded Ordnance 

Restricted data bases such as the Defense Technical Information 
Center can provide, directly to certain authorized users, available 
documents on target location and characteriZation. speciflc hardware 
performance, and general ordnance handling procedures. However, 
because of the potential for mllitacy applications ohuse by 
unfriendlles, much of the Information will be available only on an as­
needed, case-by-case basis and Is releasible only by the contributor 
to the Defense Technical Information Center of the technical data. 
The formal process to obtaJn restricted data Is weU defined and gen­
erally available to potential authorized users. 

Risk Understanding and .Acceptance 

A major Information shortcoming tdentlfled by the Mtlltacy Munitions 
Waste Working Group was the lack of stakeholder understanding of 
the risks associated with ordnance explosive waste and the relation­
ship among risk. the possible reuse options for contaminated lands. 
and the limitations of current technology. The working group feels 
that this an is area where the DOIT Committee can add value to the 
Federal/State partnership through education of stakeholders. The 
working group would like to pursue this topic and develop a DOIT 
Conuntttee Information booklet that would be made available to 
stakeholders. 

The fuU range of risks associated with ordnance explosive waste is 
not weU known by the majority of stakeholders. Generally. risk may 
be thought of as contafniDg the components of exposure (I.e .. the 
chance that a person will come Into contact with ordnance explosive 
waste) and the likelihood of an action/reaction event occurnng (i.e., 
that the ordnance explosive waste will cause harm). 

Information concerning n:al and perceived risks must be made avail­
able to stakeholders. Analysis methodology must be made available 
to assist stakeholders In understanding the relationship between the 
factors of risk reduction. technology Umitations. costs. and environ­
mental degradation. Since It is impossible technologically or finan­
cially. nor in many situations environmentally sound. to ensure 100 
percent cleanup of subsurface or underwater contamination. a 
knowledgeable stakeholder group must reach a reasonable decision 
as to the degree of cleanup desired. This decision Is primarily gov­
erned by balancing the desired reuse of the land against: the capa­
bilities of available technology. Increasing cost according to the 

15 
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amount of risk reduction as 100 percent cleanup is approached. and 
the increasing damage to the environment that is the result of mov­
ing closer to 100 percent cleanup. 

The U.S. Anny Corps of Engineers and the Department of Defense 
Explosives Safety Board have information on this topic and are devel­
oping more sophisticated models. A major area of methodology devel­
opment is the ability to prioritize the allocation of limited Corps of 
Engineers assets for cleanup of formerly used Defense sites based on 
the risk to humans. A partnership of the DOlT Committee. the Corps 
of Engineers, and the Department of Defense Explosives Safety Board 
would be effective in providing information to stakeholders. 

The following information on the prioritization of formerly used De­
fense sites ordnance explosive waste risk was provided by the Corps 
of Engineers for inclusion in this report. 

PRIORfi'IZA170N OF FORMERLY USED DEFENSE SITES 
ORDNANCE EXPLOSNE WAS1E RISK 

Formerly used Defense sites contaminated with ordnance 
explosive waste can be prioritized by risk reduction and cost 
of remediation. There are as many as 900 formerly used 
Defense sites contaminated by ordnance. Currently. there 
is no methodology available for determining where the 
limited dollars available for remediation can best be spent. 
Three risk/cost modules are being developed to aid 
decisionmakers in determining which sites to remediate in 
which order. Because of the large number of sites that must 
be remediated. there must be a methodology to quantifY 
risk/cost and prioritize the sites. The methodology being 
developed will assist the declsionmaker in making objective 
and defendable decisions on which sites should be 
remedlated given budgetary and other constraints. 

The rtsk/ cost theoretical formulation for the dispersed site 
module (ranges/Impact areas) Is nearing completion. The 
formulations of the non-dispersed site (burial pits and 
trenches) and the water site modules are projected for 
completion in early 1994. The risk/cost modules will allow 
a declstonmaker to determine the estimated cost for risk 
reduction at a site. 

The prioritization methodology should be complete by mid­
year 1994. The data necessary to operate the prioritization 
methodology is currently being gathered. The prioritization 
methodology will allow a decisionmaker to rank all sites 
according to the cost to reduce risk to an acceptable level. 
the amount of risk reduced for a given site, and by cost per 
risk unit reduced. This prioritization effort will allow a 
decision maker to make informed choices on the sequence 
in which sites are remediated. given risk reduction and 
budgetary constraints. 
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DeclassYfcatlon of Classffied Reports and Technologies 

Whlle the classification of technical specifications and the full 
capabilities of certain systems may need to remaln classified. the 
technologies and analysis methodologies considered Innovative 
may have been In use for years within the classified world. 

The oorr Committee does not seek. nor does It need access to, 
classlfted Information. even though some members have clear­
ances. The need Is for government agenctes to look at ways of 
assisting the oorr Committee demonstrations and follow-on reme­
diation efforts by providing unclasslfted Information on systems 
application to a specific problem and declassified (sanitized) re­
ports. Congress has already provided the statutory guidance to 
declassify systems and products. It now falls to the appropriate 
Federal agenctes to place this guidance Into practice. 

5.2 Processes 

15.2.1 Declslonmaker Dlslucentlves 
To promote Innovative technologies and approaches to solving 
environmental problems. a policy change at the highest levels is 
recommended. A directive from agency Secretaries and Governors 
to encourage employment of Innovative technologies will enable 
those that make the site decisions to do so without fear for their 
jobs/positions and will mlnJmlze the perceived risk of employing 
Innovative technologies. 

15.2.2 Inadequate or Inappropriate Re,W.tlons 
The Military Munitions Waste Working Group suggests the follow­
Ing actions be supported by the DOIT Committee: 

A formal recommendation that the Comprehensive 
Environmental Response. Compensation. and Uability 
Act reauthorization include provisions to address the 
development of regulations for remediation of unexploded 
ordnance contaminated properties. 

Recommend that the National Contingency Plan be 
modified to specifically address ordnance contamination 
Including formerly used Defense sites. The modification 
of the National Contingency Plan will provide a format for 
response to ordnance contamination sites and establish 
roles and responsibilities for the Department of Defense 
and the regulatory community. The modification should 
affirmatively acknowledge that authorities and 
responsibilities for ordnance contamination abide with 
the Secretary of Defense. Specific consideration must be 
given to the Imminent threats repreSented by the presence 
of unexploded ordnance. lttsexpected that the Applicable. 
Relevant, and Appropriate Requirements process In use 
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for Comprehensive Environmental Response, 
Compensation, and IJability Act response actions can 
provide an adequate forum and control for the Federal 
and State regulators' concerns. 

Recommend that the Department of Defense issue 
directives that clarify the waste munitions versus 
hazardous substances response issues within the 
DepartmentofDefense and require National Contingency 
Plan compliance. ·-

Recommend that the DepartmentoftheAnnypromulgate 
implementing regulations through rulemaking 
procedures. Public input and agency comments will be 
essential to final rules. 

Recommend that an ordnance committee be appointed 
to advise the National Response Team on matters 
concerning ordnance and contaminated sites. This 
would foster discussion of ordance issues and 
development of explosives safety policies consistent with 
congressional mandates under Defense Environmental 
Restoration Program. 

Request a meeting between the National Response Team 
and the members of the Militaiy Munitions Waste Working 
Group and DOIT Committee representatives to discuss 
Issues and promote the establishment of the proposed 
ordance committee. 

Recommend that interim regulations be issued as soon 
as practical to alleviate problems occurring while final 
rules are being established. 

5.3 Technologies 

15.3.1 Uoezploded Ord.DaDce 

This section descrtbes areas of technology development presently 
under consideration for improvement In speed and reliabUity. and 
reduction of cost and risk. in military munitions waste 
remediations. Emphasis is given to. and recommendations are 
made regarding. the problem of detecting subsurface items of 
unexploded ordnance. 

The detection of buried unexploded ordnance. and thus the suc­
cess of range clearance operations. is driven by available sensor 
technology. No existing sensor can detect every ordnance item 
under every conceivable condition. and it is not reasonable to 
expect this situation to change appreciably In the near future. The 
physical detection methods that the MU!taiy Munitions Waste 
Working Group believes will be most useful in the near term are 
those that are presently used in the explosive ordnance demolition 
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community: magnetometry and electromagnetic Induction detec­
tion. These sensors are sufficiently sensitive to detect isolated 
buried unexploded ordnance items of sizes and at depths of great­
est Interest (i.e .• small items near the surface and larger items at 
greater depths) given adequate data - that ts. data taken over a 
sufficiently fine spatial grid. The working group. therefore. asserts 
that existing sensors can. In principle, be used as a basis for ttwr­
ough clearance operations. 

Whlle existing sensors can perfonn thorough searches, they gener­
ally cannot do so efBclently. Their greatest 11mitation is their sen­
sitivity to clutter. When a sensor is operated wtth a sensitivity 
that permits reliable detection. the number of false alanns associ­
ated wtth the sbnultaneous detection of harmless objects, Includ­
Ing sotllnhomogeneities and shrapnel. can be excessive. Because 
each potential detection must be InveStigated via excavation, thor­
ough clearance is often accompanied by low efBctency and high 
cost. The MilitaJy Munitions Waste Working Group believes that 
redJ.u:tiDn In false alann n.des Is present1y the area of greatest J» 
tenttal payoff .from imprcwlng detection technoiDgy for bwied 
unexploded ordrulnce. 

In addition, existing sensors are labor Intensive. Although there 
are a few recently developed semi-automated techniques, range 
clearance requires a team oftl'atned sensor. operators to Interro­
gate the surface over a fl.ne grid to detect near-surface objects. 
Detection of deeply buried objects, especially In a cluttered envi­
ronment. Is difllcult Without computer data acquisition and pro­
cessing. Improvements In sensor data collecttDn and processing wal 
permit better sensor performance In the presence of clutter. enable 
greater speed In buried UT1ellploded ordnance detection. and reduce 
both missed detections and false alarms. 

On the basts of these observations. the Military Munitions Waste 
Working Group belleves that the efficiency and cost-effectiveness 
of range clearance operations would be Improved through techno!· 
ogy development efforts that are focused on remedying the defi­
ciencies outlined above. The objectives of these efforts should be 
to refine sensor concepts and to develop methods for efficient 
sensor data acquisition and processing. The outputs of such a 
development effort should be technologies necessary to field a 
number of new range-clearance sensors and systems. Specifically. 
we see a need to further develop the following concepts. 

Smart Sensors 

False detections as a result of strong clutter signals are a major 
source of Inefficiency In range clearance. Efforts should continue 
to develop data processing algortthms and sensor hardware bn­
provements that wtll permit a hand-held unit, perhaps operating · 
In conjunction wtth an onstte central data processing facility, to 
discriminate near-surface unexploded ordnance from clutter In 
near-real time. 

19 
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Distributed Sensor Networks 

Research should be directed toward the development of (1) tech­
nology necessary to acquire simultaneous position and (2) sensor 
data from multiple sensors and sensor data fusion and processing 
algorithms necessa!Y to permit detection and precise location of 
objects (especially large. deeply buried objects) with rejection of 
clutter. 

Centralized Clearance MonltDring -

An effort should be made to assemble the software and hardware 
that would pennlt a central location to monitor and record the 
progress of multiple. Independent search activities at a given site. 
We expect recent Improvements In Global Positioning System 
technology and Geographical Information System software to be 
especially useful in this regard. 

Emerging Sensor Concepts 

New sensor concepts are continually being developed. and older 
concepts are being modified and refined. It 1s appropriate to moni­
tor and evaluate these developments for use In range clearance. 
The Military Munitions Waste Working Group considers the follow­
ing concepts to be particularly worth examining: 

Impedance topography processing techniques for resis­
tivity mapping data: 

Ground-penetrating radar systems with small-aperture 
antennas used In a mode s1mllar to that employed In 
biomedical acoustic lmaglng: 

• Small, ground-based (robotic) and stable, very-low-el­
evation airborne platforms for autonomous detection of 
unexploded ordnance; and 

Sensor fusion techniques for combining data from mul-
tiple sensors. · 

The costs of such a technology development effort would be negli­
gible compared to the cost of clearing a single range of modest 
size. Wise investments in research can thus have a great deal of 
leverage In Improving the efficiency and reliability, and In reducing 
cost and risk, of range clearance operations. 

5.3.2 Contaminated Media 
(Infonnation for this section 1s not available at this time.) 
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6.0 WORK FORCE PLANNING, TRAINING, 
AND EDUCATION ISSUES RELATIVE 
TO TECHNOLOGY DEPLOYMENT AND 
CLEANUP 

The Nation's needs for remediation and restoration of lands and 
undeJWater areas that are contaminated with milltaJy munitions 
waste, including ordnance explosive waste, far outstrip the trained 
labor resources presently available to meet these needs. It has 
been sald that the number of all the trained exp!Dstve ordnance 
demolition specialists now llvfng Is lnsu..(ficfent to meet the expected 
jurure c:lemandfor their services. It is unreasonable to expect that 
In the foreseeable future. the output of the Naval Explosive Ord­
nance DemoUtion Technology Center (where explosive ordnance 
demolltion spectaUsts are trained) wt11 be Increased so that such 
personnel wtll be ava!lable In the numbers required. At issue. 
therefore, is how to make opUmal use of the available pool of 
trained explosive ordnance demoUtion spectaUsts and how to de­
velop an additional labor force capable of supporting this pool. 

The basts for a supporting labor force already exists. or soon will 
exist. near the great majority of sites that will require munitions 
waste remediation. The negative economic effect on local commu­
nities of base closures would be alleviated to a considerable degree 
If laid off workers were retrained and employed In the remediation 
of the same facillties. 1 A longer-term benefit would also accrue If 
these workers, now trained and experienced. were used as an 
exportable labor force for employment In other remediation opera­
tions, including those conducted under Base Realignment and 
Closure. Defense Environmental Restoration Program, Installation 
Restoration Program), and other military and ctvtUan programs. In 
short, the apparent problems of a shortage of trained explosive 
ordnance demolltion spectalists and high levels of unemployment 
near many sites to be remedtated could. wtth planning and fore­
sight. be substant,lally alleviated In the long term as weD as the 
short term. 

The Military Munitions Waste Working Group believes. therefore. 
that the proper approach to be taken in developing the labor force 
necessary to support the conduct of military munitions waste 
remediation nationwide is to train local labor pools in the new s/ciUs 
needed for munitions waste remediation. and to use the existtng 
group of exp!Dstve ordnance demolition specialists as the nuclei of 
these labor forces. The explosive ordnance demolition specialists 
are a select group of indtvlduals who have undergone extensive 
and costly t.ra1n1ng In all aspects of munitions Identification, han-

' TM IDbor rrqui........U for a IIIOtlnauly larrr ltltofuonds af «,.1 IIIMq>lotkd orrJnmtcr rmvdUuion 
projr<tlUftDtllfls 10 appro•imDirl.)l---~t prr - · aw,.,,_.J ''""aU IM Dt:Citptlliolu illvolwd. 
Tluu a projrc1 of j()()() acrrs will rtqtli,. _,lily /(}() -·.WGI"J af IDbor for compl.,ioll. 
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dling. and disposal. 2 Their knowledge and experience must be 
optimally used. both In the leadership and the direction of muni­
tions waste remediation operations, and In the performance of 
those specific tasks for which they are uniquely qualified. 

Certain activities In munitions waste remediation require special­
Ized explosive ordnance demolition training and experience, but 
many tasks do not require this specialized expertise. The skills 
necessary for performing these tasks can be taught, given the 
development of appropriate courses of study, preparation of teach­
Ing materials, and definition of standards and requirements for 
skill certification. By building and employing remediation teams 
comprised of an optimal mix of explosive ordnance demolition 
specialists and trained local labor, the Military Munitions Waste 
Working Group believes that the present labor shortfall could be 
reversed and that remediation operations could proceed on a wider 
scale than would otherwise be possible. 

An example of this approach Involves remediation of sites contami­
nated with buried unexploded ordnance. The three following prin­
cipal tasks are required: 

Identifying and marking surface unexploded ordnance 
Items and determining and marking suspected locations 
of buried unexploded ordnance items, 

Accessing and recovering the Items found at these loca­
tions.and 

Disposing of recovered munitions. 

The first task. detecting and locating suspected unexploded ord­
nance Items. does not require the skills of an explosive ordnance 
demolition speclalist. This task. vitally Important In a clearance 
operation, Is presently best performed by individuals walking over 
terrain equipped with magnetometers. electromagnetic Induction 
detectors. or other detection and location Instruments. Missed 
detection of hazardous objects Increases the post-clearance risk 
associated with the site. -False alarms." or detections of hannless 
objects or objects that are In fact not present, drive up the clear­
ance time and cost because all suspected targets must be exca­
vated. The second task. access and recovery of buried unexploded 
ordnance Items must be directed by a trained explosive ordnance 
demolition technician. but much of this task can be performed by 
nonspecialist supporting personnel. The specific expertise of the 
explosive ordnance demolition spedalist is required primarily In 
the third task. deactivation and safe disposal of the recovered 
munitions. 

z Explosi~ onbtancr MrrtoluiOfl trwnUI& u foctu~d primarily on ordnance disposal un.der wartime 
conditions ra~Jwr thma Dfl rnvrronna.elllai rnvdUUJDII IN' st. Thus tM most critical indivithuili in tM 
up/osivt ortlnonct tkmolmon labor pool w•ll bt lhost who haw both leadership sk.ills and actual 
t~rVnct In mwunons wastr rr~duJ1ton. 
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A tl"aJn1ng course In l~tor operation and use could be developed 
and taught at community colleges to students with basic knowl­
edge of elementaiy physics. Such a OOUII!Je, with a possible dura­
tion of two weeks. would comprise both classroom and field work. 
The classroom portion might~ lectun!s baaed on vtewgraph 
transparencies and computer stmulations (the "telrtbook" would be 
the collection of annotated vt.rwgrapbs). U8IDg modem multimedia 
computer techniques of the funiJamental pby8tcs on which a loca­
tor operation Is b&srd. These computer denioostratkms might 
Include. for example. ldmulatloos of the modlftcatlona of Earth's 
magnetic field In the llelghborbood of a fenou.e bomb-shaped 
object - the physlcal baSis for the operat1oD of the magnetometer. 
the most conunonly used detection Instrument In unexploded 
ordnance survey work. 

Fteld exercises. planned and 1ntegrat.ed with the classroom work. 
might begin wttli simple demon.stratioDs and experiments (an 
example would be usiDg a compass to Um!sUgatr the magneUc 
field around an exposed ferrous object). Experiments might con­
tinue using detection equtpinent operaUog around an exPosed test 
object supported above the ground and ailmlnatr In actual · . 
searches for burled objects. Safe handling procedures could be 
emphasized. and the students could be introduced to common 
munitions and the special hazards associated with them. 

Test materials and ~eftned success levds could be used to 
certify the students capabWtles In the loc:auon of buried 
unexploded ordnance Items. Such cerWlc:aUOn standards should 
be developed by the Corps of Engineers. the Naval Explosive Ord­
nance Demolition Techriology Center, and the Army Environmen­
tal Center. 

·1n a similar fashion, speclallzed training ClOUI'8eS could be devel· 
oped for other skills needed In munitions waste remediation that 
do not require explosiVe ordnance drmoliUOn-speclftc experUsr. 
For example. other courses could provide training for operations In 
environments contaminated by chem!cal waste. and In the use of 
more sophisticated suites of detection and location sensors. Such 
courses could be developed by technk:al experts working jointly 
with explosive ordnance demolition specialists and taught at local 
schools and community colleges. Using appropriate computer 
techniques. field demonstrations. experi~nts. and knowledgeable 
and experienced Instructors. the courses could contribute signifi­
cantly to the development of skilled labor pools. the conduct of 
remediation operations. and the economic betterment of communi­
ties ....,. particularly those affected by base closures. 

A program Is currently being proposed by Lawrence Uvermore 
National Laboratory to use Hawaiian environmental projects. such 
as the remediation of the Island of Kaho'olawe. as a basis for de­
veloping environmental knowledge and skills among the Native 
Hawaiian population. This program. which would Include general 
scientific and speclallzrd training courses as well as field work to 
reinforce classroom concepts. Is being devdoped by Lawrence 
Uvermore National Laboratory ~th parUdpatlon from local gov-
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emment and Native Hawaiian organizations. The lawrence 
Livermore National laboratory program is consistent with the two 
goals that have been discussed here: assisting in the remediation 
itself and developing a skill base within the local population. This 
program merits further attention. 

The Western Governors' Association could play an important role in 
developing a coherent education and training policy that is directed 
toward the solution of military munitions waste remediation prob­
lems and addresses short- and long-term critical economic issues. 
By bringing together representatives of affected communities. respon­
sible Federal agencies, the technical expert community, the commu­
nity of explosive ordnance demolition specialists. and local , 
educational tnstitutions, and by acting as the focal point for the effort 
in the Western United States. the Western Governors' Association 
could take an active leadership role in education and training policy 
development. This is an appropriate activity for the association, and 
the Military Munitions Waste Working Group recommends that it be 
vigorously pursued. 

On May 14 and 15, 1993, the oorr Committee's Ad Hoc General 
Criteria Working Group met to set up guidelines for the four DOIT 
Committee Waste Area Working Groups. The Military Munitions 
Waste Working Group reviewed the criteria and drafted further addi­
tions that were more specific to the working group. As a result of 
these meetings, a combination of the criteria from both the Ad Hoc 
General Criteria Group and the additional Military Munitions Waste 
Working Group criteria have been combined into a final list of criteria 
for the working group. The following is a list of the combined demon­
stration criteria used to identify the Military Munitions Waste Work­
ing Group's selected sites. The list Is dMded into four categories: 
site selection criteria. technology selection criteria, evaluation crite­
ria, and contractor selection criteria. 

7.0 CRITERIA USED TO IDENTIFY AND 
SCREEN POTENTIAL DEMONSTRATION 
PROJECTS 

7.1 Site-Selection Criteria 

Federal site - preferably in the west. 

• Current and future jurisdiction over the lands in the site. 

Not a security (classified) site. 
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Any ongoing litigation or admloJstrat1ve action related to 
the sitewtll notllkelydelayor~successful comple­
tion of a demonstration. 

• Current and future land WJe of the lands In the site. 

• 

• 

• 
• 

Risk to the general public from energetics waste. 

The site Is representative of energetics problems at 
government fadlities and other sites. 

Public awareness concern about the IJT(II)lems at the 
proposed demonstration site and remediation of the site 
are supported by Federal. State. and local governments; 
responsible parties; and other stakeholders. 

Economic beneftt to IIOdety from remediation of the site . 

Typical or reasonably chaDenglng environmental situa­
tion for demonstration of the technology with respect to 
topography, vegetaUon COYer, climate. threatened/en­
dangered species, etc. 

The degree to which the following conditions exist at the 
site: 

The site Is characterized by a range of energetics 
waste disposal problems that may necessitate a 
suite of technologies, Including those appropriate to 
preclude catastrophic failure. 

A significant variety and volume of contaminstion 
are present to bOth challenge the teclmology and to 
fadlitate a statistical evaluation of the effectiveness 
of the technology. 

There Is adequate access to the contaminstion. 

There Is an abWty of selected demonstration sites to 
account for site-to-site variables and establish the 
range of effectiveness and cost for a technology. 

The extent to which the required utlllties and 
Infrastructure (both human and physical) are 
available. 

Location Is adequately isolated to llmit human and 
environmental risk from deployment of the 
technologies. 

25 
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7.2 Technology Selection Criteria 

The technology, within a system's context, Is potentially 
better, faster. or safer compared to conventional technology 
(some apply to treatment. others to characterization and 
monitoring, and some apply to both) Including but not 
llmlted to: 

Shorter ttmeframe, 

Lower cost. 

Lower detection llmlts for charactelization technology. 

Lower cost per unit of weight/volume, 

Lower offsite migration potential, 

Lower emissions, 

No or fewer adverse byproducts. 

Improved permanence of remedy. 

Reduced residuals' disposal problems. 

Reduced contaminants' concentrations in treated media. 

Increased understanding of the range of operating 
parameters. 

Improved reliability. and 

Broad applicability. 

• The proposed technology has the potential for successful 
demonstration In relatively short tlmeframe (I.e., years not 
decades). 

The proposed technology has the potential for timely com­
mercialization. 

Proposed demonstration technology Is supported by Fed­
eral. State. and local governments. responsible parties, the 
broader community. and all stakeholders. 

The technology has expected outcomes that are measurable 
and clearly understood. 

The regulatory process for the technology will not preclude 
a successful demonstration. 

The technology demonstration has quality assurance/ quality 
controls buUt ln. 

The technology demonstration Includes comparison of mul­
tiple technologies or suites of technology, possibly Includ­
Ing "test-offs/competitions." 
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7.3 Evaluation Criteria 

7 .3.1 TecJmlcal 
• Did the technology achlevt: established test objectives? 

Did the demonstration project contribute to a better 
understanding of the usefulness of the technology? 

Were the test protocols adequate? 

Did the demonstration advance the technology? 

.Aie demonstrations broadly applicable to other sites? 

• Is test data available? 

7.3.2 Proceu 
• Were stakeholders appropriately involved? Did or could 

they play a slgn1flcant role 1n llght of the technical and 
complex l.ssues involvtng the appllcaUon of innovative 
technology? 

Did the demonstration contribute to the resolution of 
commercialization issues for the technology? 

Did the demonstratiOn contribute to the Improvement of 
the process of technology development and deployment? 

Did the demonstration provide adequate information for 
user adoption or adaption? 

Did the demonstration further the business objectiVes of 
the private partners In the project? 

Did the project sponsors understand and address ad­
equately the stakeholder concerns? 

7.4 Contractor Selection Criteria 

Ability of the contractor to do the work 

- Proven track record. and 

- Available resources. 

• Partnerships are encouraged. 
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8.0 LIST OF POTENTIAL CANDIDATE 
DEMONSTRATION PROJECTS FOR THE 
DOlT COMMITTEE DECISION/ 
RECOMMENDATION 

Hundreds of candidate sites are available to select from for demon­
strations. The U.S. Army Corps of Engineers lists as many as 900 
formerly used Defense sites that are contaminated with ordnance 
explosive waste. Others estimate that there are more than 1.000 
sites. Additionally, military base closures, as well as active facilities, 
provide another ready source of demonstration sites that need reme­
diation for current activities to continue safely. 

The technological tnnovations In the field of ordnance explosive waste 
detection, ldentlftcation, and remediation appear to be more evolu­
tionary than revolutionary. The primary Issue Is the ability of the 
technology and operators to perform as advertised. Therefore. strin­
gent test situations need to be established to evaluate the effective­
ness and efficiency of the existing systems and evolutionary 
improvements to these systems. These results must be repeatable to 
be accepted by the sclentlftc and stakeholder communities. 

We have ldentlfted the need for two test/demonstration site catego­
ries: 

Controlled test sites are designed and constructed to 
repllcate actual field situations with all parameters 
precisely known, using Inert munitions and munitions 
waste. These sites will be used to accurately evaluate 
the test results from technologies In research and 
development. 

Uncontrolled demonstration sites are sites with actual 
contamination where most. but probably not all. of the 
contaminant chazacterlstics are known. Evaluating 
the effectiveness and efficiency of the demonstrated 
technologies will be less accurate. These sites provide 
a variety of environmental settings In which to 
demonstrate technologies which have already been 
proven under controlled test site environmental 
conditions. These sites shall have explosives safety 
controls established to protect authorized observers 
during the conduct of the demonstrations. 

Both site categories are suitable for demonstration of the DOlT clean 
up approaches and methodologies. Including stakeholder 
Involvement. 

Documentation of the tests and demonstrations at both the 
controlled and uncontrolled sites will provide credentials for the 
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teclmology and the company. This documentation w1ll provide the 
information necessaJY for a site manager to proceed wtth 
confidence when contracting for InnoVatiVe teclmologles to 
remediate a site. 

Using the knowledge of the members of the Military Munitions 
Waste Working Group and the screening crttelia listed earlier. an Military MwlitiDN Wasr. 
ln1tia.l set of eight demonstration sites has been Identified for fur- Working Group's tckmifi•d 
ther consideration. The sites have been identlfted as appropriate Sir.s for CONUI.ratio• as 
to demonstrate Innovative technologies under both controlled and oorr Dtmoosrrotioo Sites 
uncontrolled field situations over a vartetv of characterization and 
remediation problems and In a range of en\.1ronmental settings. 
The next step Is to contact se"ice/slte officials. where this has not 
already been done. to determine the feasibility and parameters of a 
demonstration at those site. Additional sites Will be identified 
until a full suite of demonstration sites has been Identified that 
cover the full range of ordnance explosive waste problems and site 
environmental characteristics. 

The most promiSing source of demonstratiOn sites found was the · 
Site Candidates list for energetics proposals that was developed In 
support of the National Department of Defense Environmental 
Technology Sites Program for Energetics (!.ppendlx A). The Site 
Candidates list includes sites from the Model Base Closure 
Program. the Expedited Closure Program. the CERCLA National 
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Priority Ust, and Department of Energy technology test sites. The 
Department of Defense technology sites program is intended to 
establish a "national test bed" suite of sites for demonstrating and 
evaluating technologies. There would also be field condition 
demonstrations at actual cleanup sites. As this program is slmllar 
to the DOIT Committee effort. the Military Munitions Waste 
Working Group strongly endorses this concept. Most. but not 
necessarlly all, potential DOIT Committee demonstration sites 
identified by the Military Munitions Waste Working Group will 
come from the Site Candidates lis"t. 

The following eight sites have been identified for consideration as 
DOIT Committee ordnance explosive waste demonstrations: 

• Jefferson Proving Ground, lndlana: FY 1995 Army base 
closure. Research and development technology testing/ 
demonstration for subsurface unexploded ordnance de­
tection. identification. and remediation in a controlled 
test environment. 

• Yuma Proving Ground, Arlzona: Active Army facility. 
Research and development and applled technology test­
ing/demonstration for surface unexploded ordnance 
detection. identification. and remediation in both con · 
trolled and uncontrolled test environments. This would 
also be a DOIT Conunlttee process demonstration site. 

Fort Ord. California: FY 1995 Army base closure. Range 
and maneuver area. Applied technology demonstration 
for contaminated media. surface and subsurface 
unexploded ordnance detection: identification and re­
mediation in an uncontrolled test environment. nus 
would also be a DOIT Conunlttee process demonstration 
site. 

• Kaho'olawe Island. Hawail: Navy formerly used Defense 
site. Applled technology demonstration for contami­
nated media. surface and subsurface. and underwater 
unexploded ordnance detection. identification, and re­
mediation in an uncontrolled test environment. Ex­
tremely environmentally challenging. nus would also be 
a DOIT Conunittee process demonstration site. 

Castle AJr Force Base, Callfornla: FY 1995 AJr Force base 
closure. Open bum/open detonation area. Research 
and development and applled technology testing/dem­
onstration for contaminated media and subsurface 
unexploded ordnance detection. Identification, and re­
mediation in an uncontrolled test environment. This 
would also be a DOIT Conunlttee process demonstration 
site. 
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• SierraArmyDepot. California: ActiveArmydemllitariza· 
tion facllity. Research and development and applied 
technology testing/ demonstration for contaminated me­
dia, demilitarization processes. and subsurface and 
underwater unexploded ordnance detection, identifica­
tion, and remediation 1n both controlled and uncon­
trolled test environments .. nus would also be a DOlT 
Committee process demonstration site. 

Black Hills Ordnance Depot. South Dakota: Army 
formerly used Defense site. Applied technology demon­
stration for surface and subsurface unexploded ord­
nance detection. identification, and remediation. This 

. would also be a DOIT Committee process demonstration 
site. 

Sunflower Army Anununltion Plant. Kansas: Partially 
active and parttally closed Army anununition manufac­
turing facllity. Research and development and applied 
technology testing/demonstration for contaminated 
media. This would also be a DOIT Committee process 
demonstration site. Possible future demilitarization site 
for missiles Is a research and development opportunity 
for missile. fuels technology. 

Delta Range. Colorado. and Davis Range. Alaska: These 
two formerly used Defense sites. previously Identified In 
the MllltaJy Munitions Waste Working Group report of 
May 14 and 15, 1993, have been dropped from consid­
eration. 

8.1 Jeffersen Proving Ground. Indiana 

Jefferson Proving Ground Is scheduled for closure by the last 
quarter of FY 1995. The facility's mission of evaluating anununl­
tion and components produced for the Army Is to be transferred to 
the Yuma Proving Ground In Arizona. 

Jefferson ProVing Ground has been used to test ammunition since 
May 1941. The Army estimates that 23 million munitions items 
have been tested at the Jefferson Proving Ground during this h<!lf 
century of operations and that as many as 1.5 million unexploded 
ordnance Items may still exist within the boundaries of the facility. 
Additionally, there are areas contaminated by explosives. hazard­
ous chemicals. and depleted uranium. Currently. reuse options 
are being identified and considered for Jefferson Proving Ground. 
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In FY 1993, Congress appropriated funds to perform an 
Unexploded Ordnance Teclmology Demonstration at Jefferson 
Proving Ground In FY 1994. The Army Environmental Center was 
tasked to create a controlled test site at Jeffen10n Proving Ground 
and to assess the state-of-the-art In unexploded ordnance detec­
tion, ldentlftcation. and remediation teclmology by conducting 
multiple demonstrations and evaluating the results. This large­
scale demonstration project will allow for a thorou~ Investigation 
of unexploded ordnance teclmologles available within the private 
sector. -

The oorr Committee will be kept abreast of this ongoing effort and 
will receive test results and the final report. 

8.1.1 Plupose/Goala ofDemosutratioa 
1b!s project Is designed to assess the state-of-the-art In 
unexploded ordnance detection. identlftcation, and remediation 
technology by conducting multiple demonstrations and evaluating 
results. Both research and development (prototype) systems and 
advanced teclmology systems will be Included In this demonstra­
tion. 

8.1.2 Description of Project 
The demonstration site will contain two areas (40 acres and 80 
acres), each with Inert ordnance and other debris. The 40·acre 
area will be used to test and demonstrate man portable and sur­
face-towed systems. The 80-acre area will be used to demonstrate 
airborne systems. The Inert ordnance and debris will be serialized 
and accurately positioned for reacquisition. After system demon­
strations, reliability and accuracy estimates will be generated. A 
comprehensive report will be written describing the teclmologles 
tested, results, and a comparison of technologies. 

8 .1.3 OrJanl&atlon/llanqement 
This demonstration program Is managed by the Army Environ­
mental Center. Aberdeen Proving Ground. Maryland. Ms. Kelly 
Rlgano. Program Manager at the Army Environmental Center. Is a 
member of the Mllltary Munitions Waste Working Group. 

The Army Environmental Center has tasked the Naval Explosives 
Ordnance Disposal Technology Center. Indian Head. Maryland, to 
execute this program. The Naval ExplosiVes Ordnance Disposal 
Technology Center Project Manager Is Mr. Jeny Snyder. 

8.1.4 1'lllliDI/Schedule of A.c:U"ritiea 
• SoUcttation for and selection of 

teclmology demonstrators 10/93- 1/94 

Preparation of the demonstration site 

Technology demonstrations 

Final reports prepared 

10/93- 4/94 

5/95 . 10/94 

7/94- 10/94 
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8.1.5 Eatlmate4 eo.ta/Fund!D& Statu 
In FY 1993, $5 mtl11on was appropriated for the Jefferson Proving 
Ground demonstration effort. 

8.1.8 SelectlOD Cdterla 
Site Crtterla 

Jw1sdiction: Department of the Army 

Current and Future Land Use: Jefferson Proving Ground 
can be broken into two areas: 50.950 acres north of the 
firing llne and 4,315 acres south of the ftr1ng llne. Environ­
mental cleanup and reuse options are currently being 
considered for the area south of the ftr1nsi( llne. The northern 
area cleanup and reuse issue is deferred until the Jefferson 
Proving Ground mission is terminated. 

Potential Risk: Risk is currently low since access is re­
stricted to authoi1zed personnel. The demonstration area 
will be ver1fled as clean (safe) prior to placement of Inert 
ordnance and demonstrators are permitted Into the areas. 

Representative Site: Jefferson Proving Ground is represen­
tative of a large number of impact and training ranges 
around the world. The demonstration site will Jay out 
ordnance at depths. locations. and orientations that ord­
nance is typically found at (when that ordnance is found on 
tmpact ranges or battlefields). 

Current Public Awareness and Involvement: The Jefferson 
Proving Ground Regional Development Board is a commu­
nity group that addresses reuse issues and protects the 
Interests of the community. The planned unexploded 
ordnance technology demonstration has not yet been pre­
sented to this board or any other community group. Con­
tact with potential stakeholders is currently made through 
the Jefferson Proving Ground Public Information Office. 

Economic Benefit to Societv from Remediation of the Site: 
The goal of the unexploded ordnance demonstration is to 
identify state-of-the-art detection and remediation technol· 
ogy. This technology can later be considered for further 
-real-life- demonstrations or for remediation type work. 

Site Conditions: 

Range of Contaminant Values: The two demonstration 
areas will contain a Wide varietv of inert ordnance and 
debris. The inert ordnance will be accurately positioned 
at varying depths. locations. and orientations. The 
ordnance area layout wtU be based upon data from 
unexploded ordnance contaminated sites. 

Contamination Characteristics: Only subsurface inert 
ordnance will be emplaced on each site. 
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Site-to-site Variables: Soil type, moisture content, 
topography, and wgetaUve cover vary from site-to­
site. 

Environmental Variables: Jefferson Proving Ground 
is situated within the southern frtnge of the Central 
Lowland physiographic province, an area 
characterized mostly by low rolling landscape and 
nearly level plains. The geology is that of glacial till 
overlying bedrock. and consists of limestones and 
dolomite interbedded with shales. Soils at Jefferson 
Proving Ground have developed from glacially derived 
parent materials. 

Access: The demonstration sites will be located in 
the east/northeast section of Jefferson Proving 
Ground (north of the firing line). Access roads are of 
high quality. 

Infrastructure: The existing Jefferson ProVing 
Ground infrastructure will probably be sufildent to 
accommodate the test fadlity. 

Isolated Location: Not a factor. 

TechnDIDgy Crtterio. 

The Technical Demonstration Solicitation is currently (October 
19931 being advertised In the Commerce Business Daily. Solicita­
tion letters have also been sent directly to companies known to be 
performing work In this area. Specific demonstrator selection 
criteria are currently being generated. 

Demonstration Period: May through October 1994. 

Potential for Timely Commercialization: Commercializa­
tion Is not a specific goal of this demonstration: however. 
the demonstration should assist the most promising 
technologies move toward conunerclallzatlon. 

Support for Technology: Funding will be provided to 
those companies chosen to perform unexploded ord­
nance demonstrations at Jefferson Proving Ground. All 
viable technologies will be considered for demonstration. 

• Part of a Technology "Test-off or Competition:" The goal 
of the unexploded ordnance demonstration is to Identify 
state-of-the-art detection and remediation technology. 
Reliability and accuracy estimates will be generated for 
each system and comparisons between systems will be 
made. 

Regulatory Process Issues: None. 
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Quality Assurance/Quality Controls: Demonstrator test 
data will be compared to actuaf'(lata. Reliability and 
accuracy estimated will be generated: 

Measurable OUtcomes: State-of-the-art unexploded ord­
nanCe detection and reJDedjation technologies will be Iden­
tified. 

Evaluation Criteria 

Demonstrator test data will be compared to actual "data. Reliability 
and accuracy estimates will be generated. 

Contractor Criteria 

Not appllcable. 

8.2 Yuma Proving Ground, Arizona 

The Yuma Proving Ground 1s a portion of the Department of 
Defense's Test and Evaluation Range facilities that comprise over 50 
percent of the Department of Defense's land holdings. To keep these 
facilities operating at full capability. a cl~an-as-you -use range 
cleanup capability must exist. The focus of this research and devel­
opment and applled technology effort Is the' location, Identification. 
and remediation of swface unexploded ordnance. The DOIT Com­
mittee has been Invited to participate as full partners With Yuma 
Proving Ground in Its effort to develop and field range cleanup tech­
nologies. 

8.2.1 Plupoee/Goala ofDemoDStntioa 
Develop, test. and evaluate technologies for range cleanup of surface 
unexploded ordnance. 

8.2.2 Dacription of Project 
Using a combination of small, controlled test sites and actual range 
facilities. a program wtll be developed to test surface munitions detec­
tion. mapping. and remediation technologies that are capable of 
operating on a continuing basis over large areas. Emphasis will be 
placed on airborne platforms for safety reasons. lbis site also has 
potential for future demonstrations relating to remediation of de· 
pleted uranium munitions waste. 

8.2.3 OreanlzatioD/MIUla(ement 

Tills program w1ll be operated by the Advanced Technology Office of 
the Yuma Proving Ground. The Program Manager is Mr. Andy 
Hooper. who Is a member of the Military Munitions Waste Working 
Group. 



36 

211 

8.2.4 'l'lllllq/Scheclule of Activities 
Initial planning 1s undenvay. At the September 30. 1993, meeting 
of the Military Munitions Waste Working Group, it was reported 
that a detection vehicle/technology has been recently declassified. 
The working group w1ll work to establlsh contacts between the 
owners of this technology and the Yuma Proving Ground for a 
possible demonstration/test wlthln the next few months. 

8.2.5 Blltlmatecl eo.b/PUDdba( Statu 
nus w1ll be an continuing program. Funding has been made 
available through the Test and Evaluation Program starting in FY 
1993. 

8.2.6 Selectloa Criteria 
Site Crtterta 

• Jurlsdiction: Department of the Army 

Current and Future Land Use: The Yuma Proving 
Ground 1s an active test range that 1s currently engaged 
in testing curTent and future U.S. Army munitions and 
weapons systems. Yuma Proving Ground has been in 
use since the ,early 1940's . There are no com e~ting land 
uses. Continu~ use of Yuma Proving Ground as a test 
range in an increasingly dl1Bcult regulatory enVironment 
w1ll depend upon Yuma Proving Ground's ability to clean 
the existing test ranges and keep them clean. Total 
installation: 889.000 acres; contaminated range areas: 
in excess of250.000 acres. 

Potential Risk: There 1s no offslte risk. There are 
slgn11lcant risks to unauthoriZed persons who may inad­
vertently cross the range areas. There 1s an extreme risk 
to personnel engaged in cleanup of modem munitions. 

' . 
Representative Site: This site Is. representative of a 
number of test and evaluation ranges in desert enViron­
ments worldWide. as well as battlefield situations that 
left unexploded ordnance on the surface. 

Current Public Awareness and Involvement: Awareness 
of the need for cleanup resides prtmartly wlthln the 
military and the State of Arizona environmental office. A 
stakeholder effort would heighten public awareness and 
gain support for continuing efforts at cleanup, including 
technologies that possibly could not be tested at less 
remote locations. 

• Economic Benefit to Society from Demonstrations at the 
Site: Improved cleanup technologies would allow contin­
ued use of the existing ranges. thereby m1n1m1z1ng 
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additional conunitments of land resources to contamina­
tion as range fac1lities. The developed technologies also 
would be useful worldwide under similar environmental 
conditions to clear ranges and battlefields. 

Site Conditions: 

Range of Contaminant Values: The ranges are 
contaminated with a wide variety of Army munitions. 
Some have been in use since the early 1940's, and some 
are being tested for future use. These uiclude depleted 
uranium and modem submunitions. 

Contamination Characteristics: Munitions waste is 
primarily unexploded ordnance and scrap from 
detonations on the surface and in the near sub!;urface. 
Cleanup will concentrate on surface munitions. 
Munitions below the surface will be left in place. 

Site-to-site Variables: This site Is typical of range areas 
in a desert environment. Concentrations may be higher 
than at many ranges, and the occurrence of the more 
lethal modem submunltions will be higher. 

Environmental Variables: The environment Is Sonoran 
Desert with sand, and rock, sparse vegetation, and a 
deep water table. Topography Is rolling with arroyos. 
which makes It difficult for ground vehicles to traverse 
in a set grid pattern. 

Access: Access Is provided by the existing Yuma 
Proving Ground road network. 

Infrastructure: The existing Yuma Proving Ground 
Infrastructure Is capable of supporting demonstrations 
of technologies associated with all forms of detection 
and remediation of unexploded ordnance. 

lsolat.ed Location: The Yuma Proving Ground provides 
extremely remote test areas where essentially any 
technology can be tested safely. Attempts to test some 
of the more exotic technologies are more likely to meet 
resistance for em;ronmental reasons than for safety 
reasons. 

Technology Criteria 

The facilities for demonstrations will be available for a wide variety of 
technologies and contractors. Some of the t·.·:hnologles to be tested 
will require millimeter accuracies using. laser trackers . These track­
Ing systems are available at the Yuma Proving Ground. 

Test Date: Test design could begin Immediately with 
demonstrations to take place upon completion and accep­
tance of the test design. 

37 
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• Potential for Timely Commercialization: There is a 
current demand for these technologies for cleanup of 
existing ranges, formerly used Defense sites, and battle­
fields on a worldwide basis. Examples where the tech­
nologles could be used are U.S. test ranges. formerly 
used Defense sites, Afghanistan, the Middle East, Paclftc 
islands, Russia, and Bosnia. 

Support for Technology: The development for this tech­
nology Is supported by the Department of Defense and 
other Federal land managing agencies. 

Part of a Technology -rest-off or Competition:" While this 
Is not a test-off, a result of these demonstrations will be 
an evaluation of the effectiveness of the technologles 
being tested. These can be compared when determining 
which technology to apply to a speclflc cleanup problem 
elsewhere. 

• Regulatory Process Issues: Arizona environmental regu­
lators may be asked to waive certain requirements for the 
sake of knowledge gained from a certain test protocol. 
Therefore. It Is essential that all appropriate Arizona 
offices are part of the stakeholders group. 

Quality Assurance/Quality Controls: Quality will be 
covered In the test protocols. 

Measurable Outcomes: Measurable outcomes will be 
covered In the test protocols. 

Evaluation Criteria 

Evaluation crtterta will be developed by the Yuma Proving Ground 
wtth Input from the local stakeholders group. 

Contractor Criteria 

Contractor criteria will be developed by the Yuma Proving Ground 
wtth Input from the local stakeholders group. 

8.3 Fort Ord, California 

Fort Ord Is scheduled for base closure action under the second 
round of Base Realignment and Closure (BRAC II). Lands wtll be 
transferred out of Department of Defense control into public use. 
Only Installation areas that cleanup technology Is able to render 
safe wtll be a\'allable for planned reuse. 

8.3.1 ParpoR/Goal• or Demonstration 
This Is primar11y a demonstration of the stakeholder process and 
how It can be used during a base closure where there Is a range 
area wtth munitions waste. This site will also be used for applied 
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technology demonstrations in an environment that is different from 
the environment at either Jefferson Proving Ground or Yuma ProVing 
Ground. 

8.3.2 DeM:dptlon of Project 
The demonstration w1ll focus on range and maneuver areas. The 
partnership methodology w1ll be used to arrtve at a balance among 
future land uses. technology capabilities, and fun~ avallabllity. 
The p<itential riSk to users of the proposed end use_ of the lands is the 
controlltng factor for detennlning this balance. Innovative technology 
to be demonstrated w1ll include munitions waste detection and (par­
tial) removal, both surface and subsurface over extensive acreage. 
and soils contaminant detection imd remediation in the primary 
Impact areas and where munitions stocks may have been buried. 
nus Is an environmentally challenging demonstration location be­
cause of concern for the habitat of threatened and endangered spe-
cies. ' 

Contact w1ll be made with the site manager and the existing local 
base reuse committee known· as the Fort Ord Task Force. By working 
with them. a new stakeholders group would be organized. if appropri­
ate. to address the munitions waste Issues. This group would under­
take an analysis of the potential risk. proposed end use of the lands, 
and technologies and funding avallable. 

The end product w1ll be the cleanup of the range and maneuver areas 
sufficient to allow the proposed future use as determined by the Fort 
Ord Task Force. Durtng this process. demonstrations of detection, 
identlfl.cation. and remediation technologies for unexploded ordnance 
and contaminated media would be demonstrated for their effective­
ness In this environmental setting of soils. terrain, vegetation, and 
threatened and endangered species habitat. 

8.3.3 OrJaDiaatloa/JiaDalemeat 
This demonstration would be conducted under the existing base 
closure organizational structure. 

8.3.4 ~/Schedule of ActlYitle• 
Activities could begin as soon as the site manager accepts the desig­
nation as a DOIT Committee demonstration site. Initial activity 
would be the establishment of the stakeholders group and potential 
risk analysis. 

8.3.5 htlmated eo.t•/Fmullag Statu 
The funding for this effort would come from the base closure fund, 
Defense Environmental Restoration Program funding. and possibly 
Strategic Environmental Research and Development Program funds. 
There is no estimate of the cost. Since cleanup has to be accom­
plished anyway. any additional costs associated wtth a demonstra­
tion of methodology would be minimal. 

39 
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8.3.6 Selection Criteria 
Site Criteria 

Jurisdiction: Department of the Army. 

Current and Future Land Use: The Installation has been 
used as an tnfant:Iy division base and training area since 
1917. Current maneuver areas will most likely contain 
small arms blank ammunition and pyrotechnic gre­
nades and flares. The maneuver areas may also have 
fonner but currently unknown impact or disposal areas. 
The range area wtil have munitions waste, including 
unexploded ordnance, ranging from small arms ammu­
nition to 8-lnch howitzer shells. The Installation In­
cludes approximately 20,000 undeveloped acres: a 
maneuver area of approXimately 12.000 acres and an 
8,000-acre range area. 

• The Base Realignment and Closure environmental state­
ment and the Fort Ord Task Force·are considertng a 
vartetY of uses for the Installation. Most of the Installa­
tion will leave Department of Defense jurisdiction. De­
veloped portions of the installation (approximately 8. 000 
acres) will be transferred to a variety of communities and 
users. The shore line will likely become part of the State 
Park System. The majority of the maneuver and range 
areas will likely remain as open space/recreation lands 
under the jurisdiction of another Federal agency (prob­
ably the Bureau of Land Management) or a State agency. 

Potential Risk: The risk from unexploded ordnance. both 
surface and subsurface, In the range area Is very high. 
The risk from surface unexploded ordnance In the ma­
neuver area will remain moderate until a surface sweep 
can be conducted: then It will be low. The risk from 
contaminated media In the range area Is thought to be 
low. . · 

• Representative Site: The range and maneuver areas are 
fairly typical of other Anny Installations that may be 
closing. These characteristics are repllcated at other 
Installations around the world. 

Current Publlc Awareness and Involvement: Local citi­
zens and governments are deeply Involved with the 
future use of this Installation. Publlc safety when using 
the land after the base closes Is a very important Issue. 
Environmental Interest groups are concerned about 
retention of the man time chaparral ecosystem. 

Economic Benefit to Society from Remediation of the 
Site: Reuse of these lands will affect the local communi­
ties and the health of the threatened and endangered 
species hab!tat. 



216 

• Site Conditions: 

Range of Contaminant Values: The range of 
contaminants and the variability of their density over a 
large area are stgnificant. Additionally, there will be 
contaminated media in the more heavily used range 
impact areas. 

Contamination Characteristics: Small arms blank 
munitions and pyrotechnics are thought to be in the 
maneuver area. The range area contairis all calibers of 
munitions from small arms through 8-inch howitzer 
shells and possibly some bombs. 

Site-to-site Variables: The munitions values and 
characteristics are fairly representative of Army 
Installations. 

Environmental Variables: Rolling hills with maritime 
chaparral habitat. State- and Federal-listed threatened 
and endangered species are located on the installation. 
The presence of threatened and en~ered species ts 
fairly representative: however, the habitat Is not 
representative of most installations. 

Access: Excellent. 

Infrastructure: The existing Infrastructure should be 
capable of supporting any demonstrations as well as 
the cleanup effort. 

Isolated Location: The installation ts fairly small and 
has surrounding communities and farms. There may 
be technology ltmttaUons because of the relative 
closeness of human presence. 

Technology Criteria 

Test Date: Technology demonstrations could begin as soon 
as the stakeholders group Is formed and the potential rtsk 
versus end use of the land Is analyzed and understood. 

Potential for Timely CommercialiZation: Technology dem­
onstrations will be of applied technology that has been 
proven in prior commercial use or has been used at Jefferson 
Proving Ground or Yuma Proving Ground. If the technology 
Is viable in the environmental setting of Fort Ord. then It 
could be contracted to do cleanup work there or at similar· 
environmental settings. 

Support for Technology: Support for the technology would 
be determined by the stakeholders group and the effective­
ness of the technology in the environmental setting. 

Part of a Technology lest-off or Competition:" lbls Is not 
part of a test -off or competition. 
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• Regulatory Process Issues: To be determined. 

• Quality Assurance/Quality Controls: To be detennined. 

• Measurable Outcomes: Technology enhancements that 
w1ll satisfy the cleanup requirements of the stakeholder 
group and that are cheaper, better. safer. or faster than 
existing technology. 

E!ICJ!rraNon Criteria 

• Technical 

Achieve Test Objective: To field demonstrate 
technologies that are cheaper. better. safer. or faster. 

Add to Understanding of Tested Technology: This 
site would expand test data for existing technology 
to a different environment. 

Demonstration Protocols Adequate: Demonstration 
protocols will be translated into future contract 
standards: therefore, were they adequate to achieve 
the desired result? 

Demonstration Advance Technology: Did the 
demonstration advance the understanding or 
development of the technology being demonstrated? 

Appllcable to Other Sites: Are the results appllcable 
to other sites with the same contaminant 
characteristics and environmental setting? 

Process 

Stakeholder Involvement: Were the appropriate 
stakeholders involved? 

Stakeholder Concerns Adequately Addressed: Did 
the stakeholders Influence the design of technology 
demonstrations and eventual cleanup effort? 

Contribute to Commercialization: Where there any 
significant technology advancements made that could 
be commercialized? 

Contribute to Technology Development and 
Deployment: Were advancements made in 
development and deployment oftechnology? 

Provtde Information for User Adoption/ Adaption: 
Were the results of demonstrations made publlc? 

Further Business Objectives of Partners: Did the 
demonstration support the business objectives of 
the private sector partners? 
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Contractor Criteria 

• Proven Track Record: The demonstration contractor should 
have a proven track record at other cleanup sites or the 
Jefferson Proving Ground or Yuma Proving Ground test 
sites. 

Available Resources: The contractor should have suftictent 
resources to clear a designated portion of the maneuver 
area and/or a portion of the range area. 

8.4 Kaho'olawe Island. m 
The cleanup effort on Kaho'olawe laland Is strongly supported by the 
Governor, congressional delegation. and peoples of HawaU. Legisla­
tive language to make up to $400 m1lllon over 10 years avallable for 
cleanup and conversion of the Island Into a State park recently 
passed Congress In the 1994 Defense Appropriations Act. 

8.4.1 ParpoH/Goab of Demonstration 
This Is primarily a demonstration of the stakeholder process and how 
It can be used during the cleanup of a range where the lands are to 
become a State park with public access. 1llis site can also provide a 
test bed for research and development and applied technology dem­
onstrations In a very challenging environment. 

8.4.2 Description of Project 
The cleanup and conveyance of this Island to the State of Hawall has 
been the subject of both Executive Order and legislation. This Is a 
hJgh profile cleanup Issue. with congressional and gubernatorial 
support. The Island Is sufficiently Isolated so that constraints on the 
use of Innovative technologies would be llmlted by only environmen­
tal and cultural (religious. archeological. and historical) concerns. 
The situation on Kaho'olawe Is well known. and a clearance plan has 
been prepared. 

The partnership methodology w1ll be used to ensure sensitivity to 
sites of cultural and rellglous significance on the Island and to en­
sure that the appropriate level of cleanup for the end use of the lands 
is achieved. Innovative technologies to be demonstrated include: 
munitions waste detection and removal from the surface. subsurface. 
and underwater to depths required to acconunodate Intended land 
uses. over a large area (29.000 land acres plus underwater areas): 
and survey and cleanup of soli contaminants (explosive compounds 
and their decomposition products) In Impact areas and where munl· 
Uons stocks may have been buried. (Note. however. that no evidence 
exists that such stocks have been so disposed on Kaho'olawe) . The 
Island Is composed of a variety of terrain and. In some cases. mag­
netically active solls that w1ll challenge the demonstration. 
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8.4.3 Oqautzattoa/lllaDagemeDt 
The demonstrations would be conducted under the current site 
manager with a stakeholders group, Including the currently In­
volved stakeholders and others as appropriate. 

8.4.4 '11mlzii/Schedule of Acttritla 
A cleanup plan has been completed. Start of cleanup operations. 
Including any demonstration projects, Is dependent on congres­
sional appropriations. 

8.4.5 Eetlmated Coata/Fmld!Dg Statua 
The 1994 Defense Department Appropriations Act contains $400 
million over 10 years for cleanup of the Island and surrounding 
waters and conversion to a State park. 1n FY 1994. $60 million is 
provided for cleanup. A portion of this funding may be available 
for the unexploded ordnance and contaminated media demonstra­
tions. 

8.4.6 Selection Criteria 
Site Criteria 

Jurisdiction: Department of the Navy. 

Current and Future Land Use: The Island has been a 
Navy ship. aerial gunnery, and bombing range since the 
1930's . Some ground maneuvers have also taken place. 
Munitions waste Includes everything from small arms 
munitions through 2.000-pound bombs and 16-inch 
naval gun shells. There has been no !mown use of 
chemical munitions. 

• The island w1ll become a State park for the protection of 
rellgious. archeological, and historically slgnlflcant sites. 

Potential Risk: There is a slgnlflcant risk to future users 
of the State park from surface munitions. Therefore. a 
det.aUed cleanup Is needed. Subsurface remediation will 
be needed In areas of planned construction. 

Representative Site: This site represents some of the 
extremes In environmental settings that might be en­
countered during a cleanup effort. While this may be a 
singular U.S. site, there are slmtlar sites In other parts of 
the world. 

• Current Public Awareness and Involvement: The Protect 
Kaho"olawe "Ohana (family) is a broadly based, though 
predominantly NatiVe HawaJJan, group that has been 
active for many years In advocating the return of the 
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island to the State ofHawati, the remediatioQ,J>fits ordnance 
contamination, and Its future restoration and preservation. 
The Protect Kaho'olawe 'Chana must be considered as an 
important stakeholder in military" munitions waste demon­
stration projects on Kaho'olawe. 

Hawaii's congressional delegation, the Governor, other 
State officlals, and the general public (who will make use of 
the educational and recreational opportunities of the park) 
are also involved with the future status of the island. 

Economic Benefit to Society from Remediation of the Site: 
This is an important religious and cultural site for the 
people of Hawaii. Cleanup of the island would restore a 
portion of their heritage. 

Site Conditions: 

Range of Contaminant Values: There is a wide range of 
munitions waste type and density, Including 
contaminated media in the primary impact areas. 

Contamination Characteristics: In addition to surface. 
subsurface. and underwater unexploded ordnance, 
tons of scrap metal must be located and removed. In­
situ treatment of contaminated soils in the impact 
areas is desired. 

Site-to-site Variables: Munition~ wastes vary from 
heavy concentrations in the impact areas to widely 
dispersed indMdual rounds throughout the island. 
Extreme site variables range between relatively flat 
plateau areas to deep canyons. from sparse dry-side 
vegetation to semi-tropical vegetation. and across a 
variety of son conditions. 

Environmental Variables: The site Is a shield volcano 
with a variety of topographic features. Typical Hawaiian 
dry-side scrub vegetation with little vegetation at the 
higher elevations and some woodland. 

Access: Access Is limited and controlled. There Is a 
small airfield at the Navy base camp. Resupply by sea 
Is possible under calm conditions. 

Infrastructure: A Navy base camp Is located at the 
southwestern end of the Island. Maul, about seven 
miles from the northwest end of Kaho'olawe, Is the 
nearest developed Island. 

Isolated Location: Kaho'olawe Is an Island with the 
nearest occupied Island. Maul. seven miles away. Most 
all technologies could be demonstrated if they are not 
destructive to the rel1glous. archeological. and histolical 
sites. 

45 
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Techrwlogy Criteria 

This site has been identified to demonstrate advanced technology 
systems at an environmentally challenging location. Is the tech­
nology suitable for these environmental situations? Is the technol­
ogy better, faster, safer. cheaper for cleanup in this environment? 

• Test Date: To be determined. 

Potential for Timely Co~ercial1zation: Most technolo­
gies demonstrated here will already be commercialized 
or about to be commercialized. 

• Support for Technology: Do the stakeholders support 
use of the technology to be demonstrated? 

• Part of a Technology "Test-off or Competition:" This is 
not part of a test-off or competition. 

Regulatory Process Issues: To be determined. 

• Quality Assurance/Quality Controls: To be determined 
by the site manager and local stakeholders. 

Measurable Outcomes: To be determined by the site 
manager and local stakeholders. 

Evaluation Criteria 

• Technical: 

Were test objectives achieved? 

Did the demonstration add to the understanding of 
capabilities of tested technology? 

Were the demonstration protocols adequate? 

Did the demonstration advance the state of the 
technology? 

Are the results from the demonstration applicable to 
other sites? 

Process 

Was there appropriate stakeholder Involvement? 

Were stakeholder concerns adequately addressed? 

Did the demonstration contribute to 
commercialization of the technology? 

Did the demonstration and stakeholder Involvement 
contribute to the development and deployment of 
the technology? 

Were the re5ults of the demonstration provided for 
the adoptlon/adaptlon of other users of the 
technology? 
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- Did the demonstration further the business objectives 
of private sector partners? 

Contnu:tor Criteria 

• Proven Track Record: As this is the most environmentally 
challenging demonstration for technologies and most diffi­
cult to conduct due to Its location on an island in Hawaii. 
technologies and companies must show successful demon­
strations or operations at other less demap.ding locations 
before being invited to Kaho'olawe. 

• Available Resources: Tile contractor must have sufficient 
resources to deploy the technology demonstration to 
Kaho'olawe. Onsite support cost support will be deter­
mined based on the Appropriations Act language. 

8.5 CUtle Air Force Base, CA 

Castle Air Force .Base is a base closure (BRAC m sito. The Base Is a 
National Priority Ust site and is in the final phase of a CERCLA reme­
dial investigation. The open bum/open detonation area located on 
the Base may contain unexploded ordnance. Requirements include 
the Investigation for unexploded ordnance and media contaminated 
With explosive compounds. Tile safety plan for remedial action has 
recently been approved. 

8.5.1 Pmpose/Goala ofDemoa.tratiou 
To demonstrate Innovative technologies that wtllimprove (better. 
faster. safer. or cheaper) the remediation of open bum/open detona·· 
tion areas. The proposed demonstrations and DOIT Committee In· 
volvement are narrow In scope as the cleanup process is fairly 
advanced. 

8.5.2 DeKriptlou of Project 

The open bum/open detonation area may contain unexploded ord· 
nance and media contaminated with explosive compounds. Surface 
and subsurface detection is required. Small arms munitions are 
considered the primary type of unexploded ordnance that may be 
found . Instrumentation currently In use cannot detect unexploded 
ordnance With 100 percent accuracy. Improved detection ability for 
unexploded ordnance is needed as weU as Improved methods to ana­
lyze media in a cost effective manner. Stakeholder participation 
methodology will be demonstrated. 

8.5.3 ()qaulzatioufllaDalemeut 
The oorr Committee demonstration wtll work with the current 
cleanup efforts of the site manager and the base reuse committee. the 
Castle Joint Powers Authority. Suggestions of additional stakehold­
ers will be made. if appropriate. and opportunities to demonstrate 
new technologies will be encouraged. 
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8.5.4 1'1miD&/Scbedule of Activitie1 
Working relationships need to be established as soon as possible. 

8.5.5 ~tlmated Colta/FlmdlD& Statui 
Funding would be provided through the base closure fund. 

8.5.8 8electlOD Criteria 
Site Criteria 

Jurtsdlction: Department of the Air Force 

Current and Future Land Use: Castle Air Force Base 
began operation In 1941 as a flight training, aircraft 
maintenance. and fire training fac111ty. The April 1993 
Draft Ftnal Remedial Investigation Workplan Identified 
approximately 121 areas to be Investigated for contami­
nation. Including the 85-acre open bum/open detona­
tion area. 

The local reuse conunlttee has Identified various options 
for Base reuse. The Air Force plans to release the Castle 
Air Force Base Record of Decision for closure In January 
1994. This Record of Decision will describe how the 
property will be conveyed . 

Potential Risk: There ts potential risk from unexploded 
ordnance and contaminated media from residual con­
taminants In the open bum/open detonation area from 
demilitarization of munitions. 

Representative Site: This site Is typical of an Air Force 
Installation where small arms munitions are the primary 
ordnance Items being destroyed. 

Current Public Awareness and Involvement: Local citi­
zens. businesses. and government are considered the 
principal stakeholders and have had Involvement through 
the Base reuse conunlttee. 

Economic Benefit to Society from Remediation of the 
Site: Maximum reuse of the Base lands and faclllties Is 
lmponant to ameliorate the negative economic effect of 
Base closure. 

Site Conditions: 

Range of Contaminant Values: A small variety of 
munitions types that Is prlmar1ly concentrated within 
a few small areas. 

Contamination Characteristics: Primarily small arms 
unexploded ordnance and contaminated media from 
residual chemicals after open bum/ open detonation. 
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Site-to-site Variables: Hlgh concentrations in open 
bum/open detonation pits with the posslb111ty of ejecta 
throughout the remainder of the 85 acres. 

Environmental Variables: The site is small enough to 
beessentiallyunffonn.ItislocatedinCentralCallfomia 
in the San Joaquin Valley. 

Access: Excellent. 

Infrastructure: The Castle Air Force Base infrastructure 
is adequate to support demonstrations. 

Isolated Location: Castle Air Force Base is located in 
central California, adjacent to Atwater. California 
(population22,585). Surrounding communities include 
Winton (population 7,583), Uvtngston (population 
7,103), and Merced. (population 58,000), which is 
approximately 8 mUes south. 

Technology Criteria 

Is the technology better, faster, safer. cheaper for cleanup in this 
enVironment? 

Test Date: To be detennined. 

• Potential for Timely Commercialization: Proven technolo­
gies of the type to be demonstrated here are in demand for 
other base closures in the United States and around the 
world. 

Support for Technology: Do the Stakeholders support use 
of the technology to be demonstrated? 

Part of a Technology "Test-off or Competition:" This Is not 
part of a test-off or competition. 

Regulatory Process Issues: To be detennined. 

Quality Assurance/Quality Controls: To be detennined by 
the site manager and local stakeholders. 

Measurable Outcomes: To be detennined by the site 
manager and local stakeholders. 

Evaluation Criteria 

Technical 

Were test objectives achieved? 

Did the demonstration add to the understanding of 
capabilities of the tested technology? 

Were the demonstration protocols adequate? 

Did the demonstration advance the state of the 
technology? 
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- Are the results from the demonstration applicable to 
()ther sites? 

Process 

Was there appropriate stakeholder involvement'> 

Were stakeholder concerns adequately addressed" 

Did the demonstration contribute to 
commercialization ofJhe technology? 

Did the demonstration and stakeholder involvement 
contribute to the development and deployment of 
the technology? 

Were the results of the demonstration provided for 
the adoption/adaption of other users of the 
technology? 

Did the demonstration further the business objectives 
of private sector partners? 

Contractor Criteria 

Criteria to be detennined by the site manager and stakeholders. 

8.6 Sierra Army Depot. California 

The Sierra Anny Depot. located at Herlong. California. approxi­
mately 50 miles nonh of Reno. Nevada, Is currently the site of a 
number of technology demonstrations. It Is a major munitions 
demilitarization site. Both the States of California and Nevada are 
concerned With the envtronmental effects of the demilitarization 
process. including air and ground-water contamination. The DOIT 
Conunittee should work With the Department of the Anny to make 
this a major test facility for a wtde range of ordnance explosive 
waste issues. 

8.6.1 Purpo~te/Goal• of Demoa•tratloa 
To demonstrate the stakeholder methodology in support of devel­
oping lnno,·auve technologies for the demilitarization of ordnance 
and the remediation of surface. subsurface. and underwater 
unexploded ordnance and media contamination. 

8.6.2 De•crlptloa of Project 
Initially focus on contaminated media demonstration projects. 
followed by Innovative methods for demilitarization of munitions. 
and then underwater detection and remediation of unexploded 
ordnance. Tills would be a research and development and applied 
technology effort to clean up problems at the installation, but it 
would also provide a test bed for technologies that would be ap­
propriate to a Wide variety of Installations. 
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8.6.3 OrpalzatiOD/.....,_t 
The research and development program would be managed by the 
Army Environmental Center. The site manager would work with a 
local stakeholders group to gauge support for the technologies and 
environmental concerns that need to be remed1ated. 

8.6.4 TimJJit/8checlale of .Actl9ltles 
Activtties lli'e currently underway. 1be oorr Committee would work 
with the Army Environmental Center and the site manager to bring 
additional technology demonsbatioaa to the tnstallation. 

8.6.11 ~tlmate4 Costa/Fmlcllq 8tatas 
The Strategic Environmental Resean:b and Development Program 
would be the primary source of funding. Additional funds mlght be 
available from Defense Environmental Restoration ~ appro­
priations. Costs would be determined on an Individual demonstra­
tion basis. 

8.6.6 Selectlou Criteria 
Site Criteria 

Jurisdiction: Department of the Army. 

Current and Future Land Use: The War Department 
acquired the Initial lands In 1932. ·The State of California 
transferred Honey Lake to the War Department dUring 
World Warn. with an addiUonal 1.800 acres transferred 
from the Department of the Interior In 1958 for the open 
bum/open detonation area. Honey Lake was used as a 
bombing range during World War D. 1n 1976. the Depart­
ment of Defense attempted to return Honey Lake to the 
State of Callfom1a. but the State would not accept it until it 
could be certifled as clean. 1be Installation Is currently. and 
will continue to be. used for the demll1tartzation of obsolete 
munitions. 

Potenual Risk: Risk from ground-water contamination Is 
potenually a major problem. 1be contamination plume 
from the open bum/open detonation area has moved 2.200 
feet In the last 5 years toward the Depot. Additionally. the 
Carson Water District wants to pump water from the BedeU 
Flatsarea6to lOmlleseastoftheDepot. Thispumplngmay 
accelerate the spread of the plume. 

• Representative Site: This site has many problems that can 
be found at other sites. but the problems lli'e magnified by 
the large quantities of munitions demllitarized at thiS 
location. 
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Current Public Awareness and Involvement: There Is 
public concern about environmental Impacts from op­
erations at the Depot. The organization of a stakeholders 
group would be a major DOIT Committee contribution to 
the environmental efforts being made by the Army at the 
Depot. 

• Economic Benefit to Soctety from Remediation of the 
Site: Remediation of the contaminants in the ground 
water would lessen the -probabllity of problems with 
munidpal water development planned for the area. 
Improved deml11tarlzation processes would lessen the 
likelihood for contaminants to enter the environment 
and be transported off the installation. Establishing the 
Depot as a major test fac111tywould aid the local economy. 

Site Conditions: 

Range of Contaminant Values: A wide variety of 
ordnance and explosives waste. 

Contamination Characteristics: Contamination 
includes soU and air media. unexploded ordnance 
and munitions waste In the surface, subsurface, 
and underwater. 

Site-to-Site Variables: The primary variable Is the 
presence of unexploded ordnance in Honey Lake 
and on the land. 

Environmental Variables: The Depot Is located at an 
elevation of 4.500 to 5,500 feet on a south facing 
bajada of the Skedaddle Mountains. 

Access: Good access on hlghways and Depot roads. 

Infrastructure: The Depot's existing infrastructure 
should accommodate most requirements for 
demonstrations. · 

Isolated Location: The location Is sparsely populated: 
the Depot Is the major population center in the area. 

Technology Criteria 

Is the technology better. faster. safer, cheaper for cleanup In this 
environment? 

Test Date: Tests are already underway. 

Potential for Timely Commercialization: The technolo­
gies to be tested/demonstrated are In demand at many 
active military instillations and Instillations Identified for 
base closure. The technologies are in demand world­
wide. 
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Support for Technology: 1be States of Nevada and Califor­
nia and the local cWzemy are conc:emed with the environ­
mental cleanup of the Depot. 

Part of a Technology -rest-oft' or Competition:" 1bis Is not 
part of a test-oft' or~ 

RegulatoJy Process ~sales: To be determined. 

Quality Assurance/Quality Oontlols: To be detenn1ned by 
the site manager ana Jocal stakeholders. -

Measurable Outcomes: To be detenn1ned by the site 
manager and local stakeholders. 

Em!uafion Crtterta 

• Technical 

Were test objectives acbteved? 

Dtd the demonstration add to the understanding of 
capabtltttes of tested technology? 

Were the demonstration protocols adequate? 

Did the demonstration advance the state of the 
technology? 

Are the results from the demonstration appltcable to 
other sites? 

Process 

Was there appropriate stakeholder Involvement? 

Were stakeholder concerns adequately addressed? 

Did the demonstrattoncontrtbute to commerciallzation 
of the technology? 

Did the demonstration and stakeholder Involvement 
contribute to the dndopment and deployment of the 
technology? 

Were the results of the demonstration provided for 
adoptton/adaptton of other users of the technology? 

Did the demonstration further the business objectives 
of private sector partners? 

Contractor Crtterta 

Criteria to be detenntned by the site manager and stakeholders. 
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8. 7 Black Hills Ordnance Depot, South Dakota 

The U.S. Army Corps of Engineers. Huntsville Division. currently 
has an applied technology demonstration effort underway at the 
Black Hills Ordnance Depot. The DOIT Committee could form a 
partnership with the Corps of Engineers as part of an effort to 
develop stakeholder involvement and risk assessment methodology 
for remediation of formerly used Defense sites. ·-8.7.1 Plupoee/Goala ofDemoutratlon 
A partnership with the Corps of Engineers for use of stakeholders 
in applied technology demonstrations. 

8. 7.2 Dacrlptlon of Project 
The Corps of Engineers is testing existing aerial remote sensing 
technology to meet its remediation requirements for formerly used 
Defense sites. Black Hills is a Corps of Engineers remediation 
site. 

8. 7 .S Orlanizatlon/Manacement 
Demonstrations would be managed by the Huntsville Division of 
the Corps of Engineers as technical ordnance manager. and the 
Omaha (geographical) Distrtct as the lead project manager. 

8.7.4 1'1mlnf/Sebedule of Actlvttles 
The demonstration of aerial remote sensing is scheduled to be 
completed by the first quarter of FY 1994. Other demonstrations 
will be scheduled as appropriate. A new Broad Agency Announce­
ment is being prepared for additional demonstrations. 

8.7.5 ,;.ttmated Coet•/!'undlDI Statu 
Funding would be from the formerly used Defense sites cleanup 
appropriations. 

8~ 7.6 Selection Criteria 
Site Criteria 

Jurisdiction: Department of the Army 

Current and Future Land Use: Private ownership used 
for cattle grazing and hunting. 

Potential Risk: Primary risk is from unexploded ord­
nance In the open bum/open detonation area and any 
burial sites that may be on the installation. 

Representative Site: This site is representative of 
unexploded ordnance problems at a number of installa­
tions in the Western United States. 
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• Current PubJic Awareness and Involvement: The public Is 
Informed of the CERClA process for ordnance remedlation. 
The public realizes that site InVestigations will be carried 
out In FY 1994. 

• Economic Benefit to Society from Remediation of the Site: 
Economic benefits will be evaluated during the study phases. 
They will accrue from risk reduction· associated with land 
use. 
Site Conditions: 

Range of Contaminant Values: Potential for small 
arms, conventional ammunltlon. bombs, grenades. 
mines, rockets, ammunition components, bulk 
explosiVes, and chemical agents. 

ContaminaUon Characteristics: Disposal sites are 
eroding and ordnance constituents are becoming 
exposed. 

Site-to-Site Variables: Open bum/open detonation 
areas with widespread ordnance and explosives waste 
scrap and possible unexploded ordnance, also dump 
sites for ordnance explosive waste scrap within the 
open bum/open detonation area. Possibility of chemical 
warfare material burled In trenches or pits. 

Environmental Variables: Weather and foliage effect 
sensors. 
Access: Paved roads within the fonner Army depot. 
Dirt roads to the open bum/open detonation grounds. 

Infrastructure: None. 

Isolated Location: No. Private property. 

Technology Cr1teria 
Is the Technology Better, Faster. Safer. Cheaper for Cleanup 
In this Environment? Yes. for current demonstration. 

Test Date: Completion of current demonstration by lst 
quarter FY 1994. 

Potential for Timely CoiiUllerciallzation: Possibly. 

Support for Technology: Yes. though truth testing on the 
ground Is still requtrea. 

Part of a Technology ,.est-off or Competition:" This Is not 
part of a test-off or competition. 

• Regulatory Process Issues: None. 

• Quality Assurance/Quality Controls: To be determined by 
the site managers. 
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• Measurable Outcomes: To be detennined by Corps of 
. Engineers, Huntsville Division, and the site manager. 

Evaluation Criteria 

Teclmical 

Were test objectives achieved? 

Did the demonstration add to the understanding of 
capabilities of the tested technology? 

Were the demonstration protocols adequate? 

Did the demonstration advance the state of the 
technology? 

Are the results from the demonstration applicable to 
other sites? 

• Process 

Was there appropriate stakeholder Involvement? 

Were stakeholder concerns adequately addressed? 

Did the demonstration contribute to 
commercialization of the technology? 

Did the demonstration and stakeholder Involvement 
contribute to the development and deployment of 
the technology? 

Were the results of the demonstration provided for 
the adoption/ adaption of other users of the 
technology? 

Did the demonstration further the business objectives 
of private sector partners? 

Contractor Criteria 

Criteria to be determined by the site manager and stakeholders. 

8.8 Sunflower Army Ammunition Plant, 
Lawrence, Kansas 

This plant Is typical of a number of munitions manufactuling 
plants that have contaminated water and soils on the property. 
Additionally. the plant has been Identified as a candidate for a 
national large rocket motor demiUtarlzation facUlty. 

8.8. i PlupoR/Goals of Demonstration 
To develop a national test site for contaminated media for research 
and development of advanced technologies and to remedlate con­
taminated media at "the site. 
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8.8.2 DeRdptlon of Project 
Innovative technologies to be demonstrated: Decontamination of 
waters contalning nitrates, guantc:Une nitrate (guanidlnium ton), 
ammonia. and sulfates. Presently, evaporative lagoons are used to 
hold waters that have previously been treated by alkallne hydrolysls 
to break down nitroguantdlne: use of the lagoons ts a short-term 
measure at best. 

8.8.3 OrpDlzattonJ-.,emeat 
To be determined between Army Environmental Center; Army Arma­
ment, Munitions, and Chemical CoiJIJiiand: and the Corps of Engi­
neers. 

8.8.4 1'imlllt/8chedale of Acttritln 
Many studies and actlviUes have taken place since the 1970's. The 
establishment of a national test fadllty 1s yet to be approved. 

S.S.IS Etttlmated Collta/PaDdlq Statu 
Funding would be provided through the Defense Environmental Res­
toration Program and the Strategic Environmental Research and 
Development Program. 

8.8.6 Selection Criteria 
Site Criteria 

Jurisdiction: Department of the Army 

Current and Future Land Use: The Installation contains 
9,065 acres plus 479 acres of easements. The Sunflower 
Army Ammunition Plant ts a government-owned, contrac­
tor-operated. military lndust:rtallnstallation assigned to the 
jurisdiction of the Commanding General. Headquarters. 
U.S. Army Armament. Munitions and Chemical Command. 
The principal mission of the Sunflower Army Ammunition 
Plant 1s the mass production of solvent and solventless 
multi-base propellants. After the termination of production 
In mld-1971. the plant was placed In a standby status. In 
the period since standby began. other actiVities at Sun­
flower Army Ammunition Plant consisted of a major mod­
ernization program and the reactivation of a portion of the 
plant for the production of nitroguanldlne. 

Potential Risk: There are a number of sites where ground 
water. surface water. and soU are contaminated with heavy 
metals. acid. chlorinated solvents. and ordnance com­
pounds. 

Representative Site: This site Is representative of this type 
munitions manufacturing plant In the United States and 
other countries. 
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Current Public Awareness and Involvement: Surrounding 
residents. employees at the Sunfiower Army Ammunition 
Plant. and State and Federal environmental regulators are 
aware of and sensitive to the issues at the plant. (It is 
unknown 1f there 1s a stakeholders group already formed.) 

Economic Benefit to Society from Remediation of the Site: 
Remediation at the site would reduce the Ukellhood of offsite 
contaminants affecting the health of humans. livestock. 
and farm products. The establishment of a test facility for 
research and development on the plant site would add 
employment opportunities in the local area. Remediation of 
s1m11ar sites In the United States and other countrtes would 
potentlally make these sites available for other uses. 

• Site Condttions: 

Range of Contaminant Values: There is a variety of 
chemical contaminants associated with the 
manufacturing process. 

Contamination Characteristics: Site characterization 
was completed by the U.S. Army Toxic and Hazardous 
Matertals Agency in the 1980's. Fifty potentially 
contaminated sites were identified with heavy metals. 
acid. ordnance compounds. chlorinated solvents or 
other compounds. or a combination of these. 

Site-to-Site Vartables: The site vartables relate to the 
types of contamination. 

Environmental Vartables: These are the contaminated 
media of surface water. ground water, or soU. 

Access: Good. 

Infrastructure: The Infrastructure includes facilities at 
the Sunflower Army Anununition Plant and in Lawrence 
( 12 mUes) and Kansas City (25 mUes). The Plant has an 
existing hazards sensitivity testing lab and basic 
environmental analysis capability; a sequential batch, 
blotreatment waste water treatment plant focused on 
the treatment of nitrate-contaminated waste water; 
and Igloos and magazines that are empty and available 
for use. 

Isolated Location: Sunflower Army Ammunition Plant 
Is a small installation that 1s no longer isolated by 
distance from encroaching suburbs. 

Technology Criteria 

Is the Technology &tter. Faster. Safer. Cheaper for Cleanup in this 
Environment? 
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Test Date: Tests and cleanup measures are already under­
way. The date of recognition as a "national test bed site" Is 
yet to be determined. 

• Potential for Timely Commerc1allzation: The technolo­
gies to be tested/demonstrated are in demand at other 
United States facWties and simlliar facilities worldwide. 

• Support for the Technolo&Y: Yes. 

Part of a Technology "Test-off or CompeUtl:Gn:· This Is 
not part of a test-off or competition. 

Regulatory Process Issues: To be determined. 

Quallty Assurance/Quallty Controls: To be determined 
by the site manager and local stakeholders. 

Measurable Outcomes: To be determined by the site 
manager and local stakeholders. 

Evaluation Criteria 

Technical 

Were test objectives achieved? 

Did the demonstration add to the understanding of 
capabilities of the tested technology? 

Were the demonstration protocols adequate? 

Did the demonstration advance the state of the 
technology? 

Are the results from the demonstration applicable to 
other sites? 

Process 

Was there appropriate stakeholder Involvement? 

Were stakeholder concerns adequately addressed? 

Did the demonstration contribute to 
commercialization of the technology? 

Did the demonstration and stakeholder involvement 
contribute to the development and deployment of 
the technology? 

Were the results of the demonstration proVided for 
the adoptlon/adaptlon of other users of the 
technology? 

Did the demonstration further the business objectiVes 
of private sector partners? 

Contractor Crtterla 

Criteria to be determined by the site manager and stakeholders. 
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8.9 Delta Range, Alaska, and Davis Range, 
Colorado 

These two formerly used Defense site range areas were identified in 
the report of the May 14 and 15. 1993. Military Munitions Waste 
Work Group meeting. These sites have been deleted from the first 
round of demonstration sites as being too limited in scope and pos· 
sessing a low risk to the general p~blic. 

These formerly used Defense sites Will be remediated by the Corps of 
Engineers based on the planned end use of the lands as determined 
by the managing agencies and input from other stakeholders. 
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Appendix A - National Department of Defense 
Environmental Technology Sites 
Program for Energetics under the 
Strategic Environmental Research and 
Development Program 
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'llTI&: NATIONAL DoD ENVIRONIIItln'.AL TZCBNOLOGY SITES PROGRAII 
I"'R ENERGI!:TICS 

Project Dacrtption: 

Technical Ob!ecUve: The technical objective of this program Is to provide spec!llc 
sites where emerging energetic contamination treatment technologies developed 
by DoD. DOE. EPA. and both public and prtvate acctors can be comparatiVely 
demonstrated. and evaluated. 

Technical Approacb: The proposed approach will include: 

1l Evaluate potential sites for Inclusion In program. ~<e). site selection 
cr1terla could Include. but not be Umtted to: a) Wide representative 
range of soU and groundwater energetics contamination: b) soli 
should range from sandy to thick clay. hydrogeological environment 
should at a mlnlmum !nc:lude a 40 ft permeable aquifer with 
Impermeable bed rock formations; c) readtly accessible from a major 
transportation hub; d) site support available wtth accessible uWities 
and assistance from the Director of Engineering and Housing (OEHI 
or comparable Office/Dtstrtct; e) lllte expansion capabilities to 
Include laboratory and personnel suppon facilities. 

2) EstabUshatechnologyselecUon/worl<group. The problem area work 
groups w!ll consist of members from both the user and developer 
communities. Members primary responsibility will be to recommend 
technology selection criteria. Technology selection critena would 
Include. but not be limited to: a ) emerging technologies developed 
from SERDP participants. as -u as. those of other government 
agencies and the prtvate acctor. bl technologies which address 
current contamlnauon problems: cl technologies which exhibit 
potential cost savtngsOYa"c:urrently used technology: d) technologies 
which have the potential to meet established clean up levels. 

3) Establish regulatory and safety requirements. 

4) Examine physical. chemical. and btologicalllmJtations through site 
charactenzatlon analysts. 

5) Evaluate natural attenuauon of e:osuna contamination. 

6) Rt'Y'Iew technology·contammauon suuabiluy and prm.1de technology 
selttUon/fabrication/mstallataon .zu&delme-s. 

FwldlDC by Tuk: 

See attached funding table. 

PerfDrm.en: 

In addition to DoD. DOE. and EPA. other prtnctpal partners tn this Initiative will 
be other federal agencies and servtcn. as well as. both public and private sectors. 
The SERDP Executive Director will provide program oversight. and USATiiAMA 
will provide program management. The technology selection and oversight board 
will consist of members from both the user and developer communities. On site 
execution and day to day oversight wtU be performed by pnvate finn contractors 
and I or other government agencies. 
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1'ecJmlcal Polat of CoDtact: 

Mr. Robert Bartell/Ms. JuUa Kllduff 
USA"IHAMA 
Reaearch & Technology DeY. Br. 
Aberdeen Proving Qround. MD 21010·5401 
(410)671-2054 
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IIDltu7 Maaluaa w..u WCIItiDC Graap u ot .,......,. a. 1994 

Charles Appleby 
SCri'OR Corpor'alian 
2411 DuDes Comer Road 
SUite 440 
Herndon. VA 22071 
(703) 713-1800 
FAX (703) 713-1801 

Jim Auatreng" 
Department o!Toxtc Substances Control 
10151 Croydon Way 13 
Sacremento. CA. 95827-2106 
(9161 255-3702 
FAX (916) 255·3697 

John Beckum 
EnVIronmental Systems a: Savtc:es Incorporated 
100 Valley Road 
SUite 103 
Mt. Arlington. NJ 07856 
(20 I) 77().4.422 
FAX (201) 770-4574 

John Boyden 
President. 
UXB International Incorporated 
14800 Conference Drtve 
Suite 100 
Chantllly. VA 22021 
(7031 803-8904 
FAX (7031 803·9355 

Grace Bukowakl 
CitiZen Alert 
P.O. Box 5339 
Reno. NV 89513 
(702) 827-4200 
FAX (702}827·4299 

Kendall Casey 
Ballena Systems CorporaUon 
5820 Stoner1df!e Mall Road 
Suite 205 
Pleasanton. CA. 94588 
(5101 460-3740 
FAX (5101460·3751 

Pam Clements 
Commander, 
Indian Head Division Navy Ordnance Environmental 
Support Oftlce 
CodeOE 
Indian Head. MD 20640-5035 
(301) 743-4534 
FAX (301) 743-6749 

Dr. Ran Crawford 
Co-Director. 
Center for Hazardous Waste 
University of Idaho 
Moscow. Idaho 83844 
(2081 885-6580 
FAX (2081 885-5741 

Jim Cwnmlngs 
Technology Innovation Office OS110-W 
Oftlce of SoUd Waste a: Emergency Response 
USEPA 40 I M Street. SW 
WashlngUm. D.C. 20460 
(7031 308-8976 
FAX (7031 308-8528 or 8505 

WWiam H. Dana 
Project Manager. 
Department of EnVIronmental Quality 
811 SW Sixth Avenue 
Portland. OR 97204 
!5031 229-6530 
FAX (5031 229-5830 

Jim Drake 
DoD Exploatve Safety Board 
Hoffman BuUdlng II 
Suite 586 
2461 Eisenhower Avenue 
Alexandrta. VA 22331-0600 
(7031 325·0891 
FAX 17031325·6227 

Ray Duda 
Utah Department of EnvirOnmental Quality 
DIY\Ston o( SoUd & Hazardous Waste 
288N. 1460W. 
P.O. Box 144880 
Salt Lake City. l.1T 84114-4880 
180 II 538·6170 
FAX (801) 538-6715 

"Working Group Co-Spokesperson 



!.any E. Er1clmon 
Director, 
Great Plalna-Rocky MountaJn Department of Cheml· 
cal Engineering 
Kanaas State Untverslty 
Durland Hall 
Manhattan, KS 116506-2!502 
(913) 532-4313 
FAX (913) 532-7372 

Grant Ferner 
Editor, Environmental Bualneaa 
PubliahlnC Incorporated 
4454 Pllrl< Boulewnl 
Suite 306 
San Diego. CA 92116 
(619) 29~7tl85 
FAX(619)~5743 

Dick C. G.-> 
EG&Cidaho 
P.O. Box 11124 
Mall Stop 4129 
Idaho Falls, 10 83415 
(208) 526-2702 
FAX (208) 526-5474 

Dwight L. Hempel• 
Bureau of Land Management 
1849 C Street. NW (1000 LS) 
Washington, DC 20240 
(202) 452-7778 
FAX(202)452-7708 

Barbara HodJsc:hck 
Progam Manager. 
Hazardous RadioactiVe Materlala Bureau 
525 Camlo De Loa Marquez 
P.O. Box 26110 
Sante Fe. NM 87502 
(505) 827-4308 
FAX (505) 827-4361 

An~ E. Hooper 
Chief. Advanced Technology Office 
STEYP-TO-A TO 
U.S. Army Yuma Proving Ground 
Yuma. A2. 85365 
(602) 328-6111 
FAX (6021 328-6283 
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Thomas 0. Hunter, Ph.D. 
Sandia National Laboratories 
1515 Eubank. SE 
Org. 6900, Building 11823 
Room4042 
Albuquerque. NM 87123 
(505) 844-3763 
FAX 15051844-7437 

Jerold L. Johnaon 
U.S. Bureau of Mines- DOl 
Salt Lake City Rellean:h Center 
Mall St.op--6260 

729 Arapeen Drtw: 
Salt Lake etty. ur 84108-1263 
(80 1) 584-4157 
FAX (801) 584-4134 

Lea Kdl'er 
HQUSAF/CEW 
Building 11516 
BolilnCAFB 
Waahlngton, DC 20332-5000 
(7031697-3341 
FAX (703) 695-8943 

Dr. Ten Knight 
The Nature Conservancy 
4220 s . MaJyland Parkway 
Suite 222 
Laa Vegas. NV 89119 
(7021737·8744 
FAX (702) 737-5787 

Enc Koglin 
USEPA-ODT 
944 East Hannon 
Las Vegas. NV 89119 
(702) 798-2432 
FAX (702) 798·2637 

Dave Minedcw 
Bureau of Federal FaciUties 
Nevada DIVIsion of Envtmnmental Protection 
333 W. Nve Lane 
Carson City. NV 89710 

(7021 687-5872 -- 3027 
FAX 17021885-0868 

"Wortclng Group Co-Spokesperson 



GIII)'Oihoeft 
U.S. Geological Survey 
1527 Cole Boulevard 
Room359 
Golden, CO 8040 I 
(303) 236-1212 
FAX (303) 236-1425 

Kelly Rlgano 
Program Manager for Unexploded Ordnance Detec­
tion & Remediation Program 
U.S. Army Environmental Center 
ATIN: SFIM-AEC-TCC (Rigano) 
Aberdeen Proving Ground. MD 21010-5401 
(410)671-1557 
FAX (410) 671-1680 

Verne Rosse 
Nevada Division of Environmental Protection 
123 W. Nye Lane 
Room 108 
Carson City, NV 89710 
(702) 687-5872 ext. 3045 
FAX (7021 885-Q868 

Dave Shelton 
Chief. 
Hazardous Waste Control Section 
Hazardous Mater1als & Waste Management Division 
Colorado Department of Health 
4300 S. Cheny Creek Drtve 
Denver, CO 80222-1530 
(303)692-3313 
FAX (303) 759-5355 

Jim Speer. Jr .• Ph.D .• JD 
OVER-c 
P.O. Box396 
Sllven:lale. WA 98383 
(206) 692-7042 
FAX (206) 792-0619 

MervTano 
Council or Energy Resources 
1999 Broadway 
Suite 2600 
Denver, CO 80202 
(303) 297-2378 
FAX (303) 296-5690 

Ross Vincent 
Sierra Club 
Box4375 
Pueblo. CO 81003 
(719) 561-3117 
FAX (719)561-1149 (then hit 11) 
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RobWUcox 
U.S. MmyCorps of Engineers 
Huntsville Division 
Mandatory Center of Expertise 
Explosive Ordnance Engineering 
106 Wynn Drtve 
Huntsville, AL 35807 
(205) 955-5802 
FAX(205)955-S788 

Marvin F. Young 
AeroJc.t 
P.O. Box 3530 
Rancho Cordova. CA 95741-3530 
(916) 355-2064 
FAX (916) 351-8660 

Altenuatea 

Gary Baughman (alternate to D. Shelton) 
Hazardous Waste Control Seetlon 
Hazardous Materlals & Waste Management Division 
Colorado Department of Health 
4300 S. Cheny Creek Drtve 
Denver. CO 80222-1530 
(303) 692-3313 
FAX (303) 759-5355 

Gene Clarl< 
(In attendance for J. Drake Sept. 30, 1993) 
DoD Explosives Safety Board 
Hoffman Building 11 
Suite 586 
2461 ElsenhOM:r Avenue 
Alexandr1a. VA 22331-o600 
(703) 325-0891 
FAX (703) 325-6627 

Jim Coppola (alternate to Rob WUcox) 
Program Manager for Ordnance & Explosives/Wastes 
on Fonnerly Used Defense Sites 
HQ. USACE 
ATTN: CEMP·RF (Coppola) 
20 Massachusetts Avenue. NW 
Washmgton. DC 20314-1000 
12021 504-4992 
FAX 12021 504-5011 

James T. Firkins 
Un attendance for B. Hodlschek Sept 30. 19931 
New Mexico EMNRD 
2040 South Pacheco 
Santa Fe. NM 87505 
(505) 827-5950 
FAX (505) 438-3855 



Dan LaFleur (alternate to Clements) 
Naval Sw1ace Warfare Center 
Indian Head Division 
Navy Ordnance EnVIrOnmental Support Office 
CodeOE1 
Indian Head. MD 20640-5035 
(301) 743-4534 
F~(301)743-6749 

Dave Larsen (alternate to Duda) 
Utah Department of EnVIrOnmental Quality 
DIVIsion of SoUd/Hazanlous Waste 
288 N. 1460 W. 
P.O. Box 144880 
Salt Lake City. UT 84114-4880 
(801) 538-6170 
F~ (801) 538-6715 

Wllllam Maurita (alternate to Jim Drake) 
DoD Explosive Safety Board 
Hoffman Building 11 
Suite 588 
2461 Eisenhower Avenue 
Alexandr1a. VA 22331-0600 
(703) 325-0891 
F~ (703) 325-6227 

Sam Meacham (alternate to Tom Hunter) 
Director. 
Robotics &: Process Systems Division 
Oak Ridge National Laboratory 
P.O. Box 2008. 7601-6035 
Oak Ridge. TN 37831-6305 
(615) 574-7065 
F~ (615) 574-4624 

Dr. Clem Meyer (alternate to L. Keffer) 
HQUACE 
CERO-M 
Room208 
20 Massachusetts Avenue. NW 
Washington. DC 20314 
(202)272- 1850 
F~ (202) 272-0907 

Doug Nation (alternate to A. Hooper) 
Office of the Under Secretary of Defense 
Room3E 1060 
Pentagon 
Washington. DC 20310.0103 
(703) 695-7171 
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Dear Andy: 
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AJ>ril 8, 1993 

It waa a phwmre '" - you at tl:o RaDge ClcaraJOA:O Workshop in Mont.erey. 
We lw>pe that you and YPG wiH oucca:d in providing 1-Lnbip GDCi focus U> 

ll critically important, but evidently ~~<~mewhaL disjointed, field of cndl..vur. 

On th" J .. t day or the Workshop you r0<1uested infnnnaLion from the atton· 
cl""" which included (1) deKrlptiODS Of the 11.&1.0 of t!IP. art in ronce-clc:arance 
tochnok>QI ond (2) ~ions for fun!"" ~. We participated In twu 

of the J:lOUJ>I ercated to compile that infvtrnati<m and, In our opinion, th-

1""'1"' did n<>L produce the data you ~. We found the group di-=­
•ioo• to he rather chaoUc aod domiJiated by odvocaey of lp«ial intcn:ou. 

F\~rLher, - did not 6nd the results producod by Ll- groupo to be either 

foeusccl or ncc:caaarlly represenl.ative u( Lbe group comenaua (when '"''h " 
COIIICDIUA existed). 

We ccmductcd • review ol preMnL and ""J>eeted future technolocico far d ... 

r.ection ond location or subour{ace uxo, ad .... mode eertain nannmcnda­
Lio"" Tql&lding LechnolocY dc:11ClopJDellt, In preparing •~IT Fino! Report to 

the Kabo'olawe Ialand Conwy&Joce Cammiuion. You ba.., o copy of LhaL 

document. Some additional thoutlhla ""' ,Pwn in Lhio letter. 

l.et Ul bqin by throwins cold - on ..,. or "* ideu whic:b ore ,.,.. 
In clrculaLlon but whk.h - Lbinlc will 1104. l'f'l'Ye to be partic:Warly ,,..rul in 
d0!\41r.Uns bwiod UXO. Theoe include: 

• U10 o( airborno __,., while atlnctive '-o100 it ~ allow the 
rapid -y orJoroad- o.i"-nedelecllooolburicd uxo vlarodar, 
mlllll"Lot-ry, or electromagne\ic iDduetloD cllleo - appear pmmislns. 

We believe thai Ill lAc pruen& lima U.... io"" ,.,......we N.v fur 
1M 01H11ion !hat air6vme sc111on will play a ·s;p;ficanl role in range 

clc:dnonoc. 

~,__.__ • 127~Drioo.-20&.loo-.NM 11100 • CIOI)IA.atO • FAX(501)1A·a72 

- • -Siono<idgo-RoM.-2111.-CA M5ll •(510)-.3740 • FAX(OI0)-.3711 

,_ • Ct1 ~So. $ocr--· Suilo 4. Locfi. CA 15240 • (2011) 3M·02• • FAX (201) -.,:..3 
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Same..- in airborne I(RJUnd-pcnc:trating radar hu been demon­
llnladfol' _, dry, MDdy eaila; but ouch ooila ..., noc "'!•-. 
II~ ol- UXO-cont..mnat.ed oiteo. It is not )'t elear wbl:thcr 
tj,_ I'1IIWa caa ·be o......rallt IIICd at arid olteo oudl u YJ>G. 

M~ and el-=t.RJIIIACIICtic bldUCLion - olpalo d~ 
.,.y - npicllt with distanca fmm tbo llqct obj«:1. 1.o malcx: tho 
,_ ol airbome 1111\runoml.l proctJcal. Jo\u1.htormcrc, the opaiJ•I 

~ or Ulcoc licuatureo """""' with urpt.-1<>-obocl"IICf 
cllaaaco. . 

• U111 ol wllllllled-~mounLod -oon: bceoUIO typical I"IUI&"S inY<IIvo 
R>OIIh IAIInoiD, it II -.ally imJICJIIiblc 10 tra- a rangc with a wlt ... Jecl 
vebidc Uld thua 1.n ""'Ploy a IICIIIOT oyot.em ouch u STOI.S. Such oya­
'- will bo UIOI'ul only in rare clrcumst.onOOI, altbo111h lloey may be 
mitocl f« parte ol ""'"" deoc:rt r&Dpt {e.g., YPG) after ... pe..Linn hu 
bc:end-..1. 

I ~lc mine-dcta:Uoa tcchnlqtll!ll: ouch mcthocla wjff not be Appn>prf&lo 

far 1cJcaW1s buried UXO fnr -~~ rcuona. l'or limilar rc:uona, airpor1. 
~tacUon ICbornco will not boo u..Cal in locating buried UXO. 

· · Tbe explOii..., in a UXO il<on i1 ooolcd in a rnei.MIIic cllling, thereby 

lelld<:ring lneiTec:Live ouch mc&hodo aa nuclear magnetic .-mu.ncc 
imacins, ""f'fC" (trace cu) d.el•ction, IIC\Itron ac\ivaLion, and x-ray 
acl.iva~. 

- A1.1.cua&ioa of olpal• by ooill prccludco tiNt """ oliCIIIOn whi<:h 
rely em x-ra,yo, clo~ particle banlll, "'"'troD actit!Wc•• , l'-mDl 
(Dl) cletoccian o( variatioao in ooil ourr ...... tcmpcrattln; and ( \o " 

~ c::xt.cDt) pound-pc:nc:Uating ro.clar. 

• .Acowstle ~"" motbocb: while thore bao been an ..,....,.,.;..,study of 

acaullic (oel1111il:) metlwdo in nondomucUve tc:ltinc, l>iorrwlical i~~~~~g­
in&o and poopb,ylieal cxploraLion, 10 date tN:rtl u rw evidence: that an 
II<D1Idie UXO ddcdion ,.,. 1141 ever llmt tkveWpett, nor u there 
111111 eui4ca<:o that -ic mdii..U Joove ,_ 6em ow:oeu/td in tk<tut­

irog OfM/1, ...,_, hri«< ~ in •oil. It io Ulllllrcly that ""'AII1.ic 
lllleChodo wDI '-1 1o a uoofal .....,.. lor buriocl UXO boc:awot <>I (1) 
the bilh faJoo.alum ra\o produc:cd by notural inhCJIIIOCCildtlu {r<>clco, 
ua: raou, and ,,.,unl variotionl In nndiaturbcd IlOilo), and (2) his}~ 

2 
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aLt.enuation rates for acousLic: signal& in soil. 

• Crowxl-penetl'l<l.ing r.dar: CPR hu ofle11 been propoood as a me&llll 
fer det.ec:ting buried UXO. GPR lo attroctive in principle for ""VP.Ta) ,.,,.. 

oono, including hlzh 1:1>110lution (by generating a synthetic aperture, one 
can pmduce im..,. of the oubourfat:e environment), oensitivity (GPR 
io ..,.,.;tivo both t.o mer.allic IUid dicloctric objecto), and the fact that 
target depth cotlmates on11 be oblaincd diroctly. H....,.,_, 

•· GPI\'1 aenoit.ivity to nonmetallic obj<tcl.a c:an produce strnng clui,. 
ler and a hish rate of faloe d81.8ctirm•. 

- GPR.s cannot penetrnLr: ooil to dcpthl much greaLr:r than a :meter, 
and tlwm only under couditlona rareiy onc:ountcn:d in the fiold. 

- GPR.s are clclieat.e inotrurn<.nt.o unsuited for uoe in rough terrain 
ouch as that found in most r~~~~gc environment•. 

It has been '""""led that GPR's high fal~eoalann rates can be• over­
come by exploitllll ilo high rcoolution in target elaaoifir:ation systems 
which would di•Linguioh buriod UXO from hannleu objecl.l. The toch­
nology of t&rg!ot cl-ification is far too immature Lo I>ermit thia; further, 
eV\OJI if one had a highly effective t.erget cl"'"'ilication syotcm, depth limi­
taUono preclude GPR from baing used fur anything but shallow tnrgeL.• . 

• lit imagery: the ~nee of u buried object distorts the now of thermal 
enwgy into and out of ooil as tho land heats and cools during the cou""' 
of a day; thlo diolr>rtion cun be dctoc:tcd in lit inUIII... Tbe rnaximwn 
temperature dilrcrcncc ob&ervcd via thio m8LlK>rl io on the ordc.- of a 
dcgrcc, and the effeet io most pronounced for ncar-ourface objtoroi.K (the 
ourface temperature cloarrge ia attenuated by roughly a foclr>r of two for 
-=h lO.cm inc:roaac in target depth). Thio lhnittorl depth of dctoction io 
oulllcient to preclude the usc of thil taehniq\18 in UXO dctcct.ion. In ad­
clition, cmc IIndo that there exi•t mrmy natural phCIIOIIICIIa which c""'\8 
comparable tempwaturft rli•lr•rtiono. These include veptation-relattorl 
ah.ding anrl thermal plulll<'S, ourfocc irregularities, and •oil inhomo­
pmaitiea. 

The det.ec:tion of buried UXO, and thus the oue,.,.. of range clearDXIcc, il 
driwm by the available- Lr:clmology. No existing ocno<>r can detect. every 
urdrumee item under~ conccivablc condition (e.a., nne CA.tmoL dc:Wct. a 

3 
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'10 mm oboll a1. 40 r-),1 aad It i1- -.hie Lo expect thia aituaLioo k> 

clwce ~ iD the ncar futuN. Tho~ ""' think wiD be ftiOI4, 

Ullll'ul ill U. .-r tena arc In,_ ""- which..., JII'C*Iltly .-1 In I hot OOD 
CCIIIIIIUIII'J: .....--,. IIIICl cb:trc>agp:tie inducl.lon {EMl) cletcctlcn. 
'J'I--. - llllllldc:ll&ly ecnslti"". t.o delecl UXO iD the lituationo in 
which it Ia ~ foand (I.e., omall ilelo ncar the ourf-, lvpr iL<.'IIIa al 

'"*"' clep&ha). We lborer- ..... that aiJiiflf _,.. Cll ... in prirtcipk, 
k IIHII"' llac luU /or tA"""'fh .,.._.., openltioM. 

While 8ldllclnc _... can perform tbcrouch ocarchoo, ...,_..,., they ccoer­
ally ......,.. dD ., dllcia1lly. 'l'hcir ~ limiLalion io t.bcir ICDiitlvity to 

duL...,.. Wbcn the ...-,r Ia operal.acl wiLh a -.ait.ivity that pcnnits p><l 
clctcctica, the IIIIJDI>or ol (aloe alanno -;at.cd with the llmuiLat.,.••• do­
LoctioD ol harmlcoo objaeto lncludinc anil inhomoti<:Dcltica and ollrapnel can 
be~. a.c.- Mdl pu&...1Lial do:IA:clion muat bo ln-IJ&aloOfl via wc­
cavatiaa., tharoach douanco io oiL<.'ft CICCCIIDpCIIlicd by low olllei<a&cy •nd high 
... .._ lli1tiMUinf llac /.UC al4mu u ,..,....,ur tho <11'04 o/ gn:otcal poccnlinl im,_ ill UXO rt.tcotion UdiiiUlcgr. 

In additiaD., the c:xiltinc """""" an. wry labor inLonsivc. Althou&h tbwe 
exiol a l'ew .-Jy dawlopcd ocmi-auloOIDato<i teclm;q.-, 1'111111" clcarGIICc 
requi- a teem ol tniDod .,..,. oporat.on to inlctrrqCale Lba ourfacc alone 
a fiiiC pill to clekct all ne&r•INI'f..,. obj<lc1.o. ))eiA:<:Uon or deeply buried 
objec:ta, ...,..Oally in a dul.lorad enYii'OIIJIICilt, is dilllcult withoul u~tnpuLer 
data ocquloil.ian and ,........;ng. 

On the bull ol thc.c: "'-rvalions, we beliotvot lhaL the dllcicncy and C<lllt­

clfectl- oii"MMI" c:Jear.nc:o, operat.i0111 would be .....,.. served by a n•><lesL 
........m prosrun. Tbc objcccivco or thio raoarch pr<llll'lm .t ... uld be Lo raftnc 
oc:n.« CX1111:Gp1& and t6 develop meLhudo (or olllciem. ......,r data ocquiaiti<m 
&nd ~ Tbe CIQLpllL or ouch a taearch procram ohouid hfl tl"' t...ilnoi­
OCY -....y t61Wd & mnnt- of •-r~ 11C1110n and ~)'!!ten•. 
l>'peciflc:aJJ,y, -- a 1MB1 to develop the follow~ cmeep~~: 

• s- - F.loe delec:t.iucuo ... a rcsull ol strong clutter •il!'lal• 
are a major -= ol indllciancy in r&np clearar•: ... An eiiort ohould 
be mecle to dewlap piOCCIIinc alp>rithma and _, ... hudwarc which 
will )>l:l1d a hand-held unit lz• diocriminl\le ncar-surface UXO from 

1Noccto.-. .... co. 
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clutt.er in near-real time. 

• Dlatrlbuted lltiDSOr networks: Rcocarch should he dirocted towud 
tho dC11clopment of (1) technology ncccuary to IMlquire aimultanDDUS 

pooition IUld senaor data fiODl rnuiLiple "'''"""' a.od (2) proceo.•i111( al­
gnritJrms DO<:aiAr)' to pcnnit detoctiun and J>l"cllc location nf nhjects 
(eopcciaDy largo, deeply lmried objects) with rejection of clutt.cr. 

• Coutrallaod clearance monltorinc: An dfort ahould he made to 

IIICillble the .ort.ware 1111d lurrd-rc which would permit a central lOCA­
tion to monitor and record the prngrMS of independent BD&reh ••<:tiviLios 
at a given oita. We exp<ocL reccmt d..,lopm01to i11 GPS Lechnology and 
GIS aoftware to be especially UICful here. 

• Emorcinc ICJD80r conceptsl: NttW sensor concepti are col.'lt.inually 
being dcvclopcd and older concepts arc bcing modiftod and relined. It is 
appropriate to monitor ond evaluate th...., dovelopmanto for we ill rang.. 
clBU"a.nc:e. A mons the concepti we consider wurLhy of examination are 

- impedance tomography proceosing L<.,hniquco for resistivity rna?' 
ping data; 

- ground penetrating radano with small-opc:rtun: antonnu •....d i11 a 
mode similar to that empln)'101 in biomedical aeouatic irnal(ing; 

- small ground.baoood or vcry-low-clcvotion airborne plutfomrs for 
"UtonomDUI clctcction of UXO; and 

sensor fusion techniques for combining dal.IL from multipJe aen!illts. 

The fundinc """"""""Y to oupport tbcoc activities lo &J'J>I'<"'imatcly S2M par 
year ewer two to tbn:c yean. After tl- i11iLial otudico, ftcldablo irr•plemen­
tatiMo nf ope<:ific lfltcml may be appnopriaLe at oooto ranging from S200k 
to S500k each. We note Lho.t u,_ -~• an: negligible ccmpared to the coot 
of clearing any olncle ranp of modest oizc; therefore, wile i11veotmcnta in r<> 
oe&I'C'Jo can ho.ve great lcvuagc In imprnvi11g Lire elft<:icocy aod rcllablliLy, a11d 
in reducing the coot, of range cl""ran"" operations. Some opecili<. J>"'jecL& 
arc lllg1lltlld in the following. 

Advurard olgnal p...,_ing of macnotometrlc oJcaatuma: IL turns 
uut that the macnctomctcr olgnaLure of •ct~npacl buried ferrous-metal ohj<d 
h111 "cbaractcriatic ahape which i• .... ....,ti,.lly independent of the object'• .;..., 
and depth. Thft kmJ~itudc of the signature ia pmpor1.i<mal l.o the quantity 
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m/4', wbczom lathetema.a.,...ofd~<:objcctandd ia it.ocieptb. 'l'hcop&tlal 
sc:aJc ol thio ail(mllll'e clopc:Dda only m d. The problem wit.h mac-t•nel.ric 
deteclion ;, no\ Lbc IICDiitlvlty of the inati'UJIIIIIll& tbanselvw, bott ral.har the 
clilllculty al oeparalln& oignalo from lup (lllce lxnnbo aod obclll) and nnall 
(lib ohnpncl) objects. Thcro C!XiN a .._ malbcmatlcal al&nal-procaainc 

t.eclmiquc which Ia Ideally ouiled \c the probbn al oartlntt ""' Ulcoc liplala 
(atandard leclmiqucllimply clan't W<>rl&) and )IIUViclina: cnima\811 olclbjet:\ 
.;.., and cl<opth. Thla technique ohauld be in"""t~ated both thenret.ically aod 
cxpcrimaltally. 

Data fuoloo In UXO d<rtectloza: Alllw•ogh - da&a fusicD io a hl<:ell\ly 
developed dlocipllnc, it baa found IIJ>PI~iono in eli"""" ftalda Including mO­
itary t..-p:t identiftcal.inn, ...... ,,. IOODiin& ol natural ,...,....., medical cliOjl· 
nosis, and TObotiao. The appropriatcnCII of this diocipline lc UXO dc:tcctlon 
is clear, aod ito applieation \n 1111111" clearance mould be exploro<l. Given 
the high f~alarrn ra\cl produc:cd b:r cxiotlng UXO ..,......,., aod lhc high 
COOls aaoc:i&tcd wit.h OlfC&V&ting 11- cle\eclions, it follows t.hat 8WIII II Rind­

Cit imprcmrmont In - P'!Tfunnancc n:oulting from 18110f dato. fusion CAD 

rnal<e \be cleanmce proc:cdurc much more MO\ elrocli..,. Spccillc qw::etkms 
which should be~ are {I) Th wh!Ol. depu: will data fuaion lml"fflt' 
&CDSOr perfannanCe in deuoct.icm ol buried UXO? aod (2) What oombi11aLions 
of SCIJWOI'8, proceu:ing1 nnd opcrAtlcmal tcchrai<~uca are appropTi"Le for usc in 
rong<> clearance? 

Clcarancc·plumlq 110ftware: Tho reoult.s of tbe elfor\1 described in the 
foregoing could cnnati\ule the basis for accurate th.-d1mensional mapping 
nf stiiJ>ecled UXO c:ontamination at a given aile. Tngethar witb topographic 
and veptal.loo dal.a, aod information on """""""' land u.s and WIYilraints, 
\he contamillatlon da&a could he t.-lto develop a c:lcaraaa: plan and to ... 

timate tbe coot. and the post-clcaranco riolc. Plannil1l( softw""' tools bucd on 
operatimto rcsc:arc:h (for optimization) and GIS loclmiqUIS (far data orpni-
1.&\ion and diJplay) ohould be dl=laped. l!islt _,_t cc•tld 1 .. handled 
~hrou&h " eoftware moduk which would incorporaLe ~be RWt AIIICIIIDCDt 
Code approach pn:scntly used for t.ha~ purJl<*L hnprcM>d n.lc-........,....t 
models (e.,., tl.- bued on • ..,.,_ cloo.al.ho ,...,. lifetime" measures of rlalc) 
could be I~ u Lh<oy _, de...lcped. 

Another ac:tivity which"" bolicvo 'M>ul!i be wry valuabl.. is \he OILAbl.ishmmt 
ol an Ordnanoe R.enwlia~ JnfonnaliClll and Anal)'lia Cculcr (OlUAG), a 

6 
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central rapooitory of infonnalion on all .. ,...,l.o nl' nnlnatiClO mnedialion. 

J.el Ul conclucle with & brief IWDID&I)' and IOIDC l1l<OIDID8DCI&tioaa. '!"'­

deal only with the UXO problem; mines and chcmlcaJ.waapon huardo • ..., 
not addn.ad. 

1. Whal do we know; whal can we do; •hat ore: our Jtnln&\ho? Tblt 

...WIJvily ol aistln.( DJIIII'D'I'OIDfiUt"' IUJd Qtb..,. detection i111trument. 

lr IDOI"IJ llwl adllquat• lo P<'flllil tbe doloclion and locati012 a/isolated 
burial UXO objecU of 11-, and at d<tpiU, of ...,.tall ln-1, tPVM 

odequauo data (tballa, data talron owrr a suHir.Sellrly liM qatjal J¢rl). 
In r.et, pcatcr ~en~itivity would malcc tlac: illltrumants unuablo in 

any but the moot isolated environments. 

2. Where i1 impnwernenL JJJUKL rtt'lt'dtllll"! lmiJIVY"rmrnt. in I!Hintvr data 

colleelioa ud pi"OCDIJIIing will permit l>dt« - perform8DCO in tbv 
-ce of clutter, eublo ...-cor •p..i In b..n.d UXO detection and 
loc&tio.a, and roduce boU. miMM d<ttectiono (lboreby improving lbe 

n:liabj/jly of the :Jearth) and folile alariJIJJ (tlweby iii<ZfJOSill.( the sp-1 
and cJer:r-iDJC liM f!tJift uf .,].....,.,..). 

3. How ought ""'to procood' Rncommanderl ~ olforts, Md " roulfh 

•tlmata of ccet, were idcntilled in tbc forqoing. Each of lhcoe cliort.s 
could be wodm:l«< hy joint iiKhc•try·tmivenity t.eama, adviaecl hy ~;()!) 

specialists to ensure that the militieo of field uperal.ions _... wrtatlllllly 

in the foreground of the ,_,an:hero' thinkin&. It is important tn avoid 

tho "oarth ia a homogeneous half-space'' syndrome. 

We hnpa you will ftnd thil pcrhapo overly lengthy ditocourlo 011 UXO det.<:cLiuu 

Uldul. We're loakin11 forward l.n t.hn •-L !lange Clearance Workshop! 

!Jeol. .... .m.. 

Is! 
Kendall F . Cuey, V;.;., p,...;donL 
Brian A. BacrtloiD, Scaior Scientist 

cc: 1lle 
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FORT ORD TOXICS PROJECT 
P.O. Box 3115, Carmel, CA 93921 408 375-9464 Fax 408 375-0724 

The Honorable George Miller 
Chairman, Natural Resources Committee 
U. S. Congress, House of Representatives 

FROM: Fort Ord Taxies Project, Curt Gandy, Lenny Siegel 

SUBJECT: Hearing on UXO and Fort Ord Cleanup Issues 

Chairman Miller and Representatives: 

2 May 1994 

I learned today, that the Natural Resources Cornrnittee (House of Representatives) is holding a 
public hearing at Seaside City Hall regarding the unexploded ordnance (UXO) cleanup problem at 
Fort Ord, CA. 

Since none of the local citizen's organizations (Fort Ord Taxies Project, Military Taxies Project or 
any other) with which Mr. Siegel and I are affiliated, have been asked to present comments or 
testify, I doubt that we will have an opportunity to address your committee's hearing today. 

However, we have been intensively following the UXO issue both nationally and locally for some 
time now. Therefor, I believe it is appropriate that we offer some unsolicited comments in the hope 
that you and the Natural Resources Committee might find our comments useful and include them 
in the official record of this hearing. 

1. In most climates and terrain, buried UXO migrates to the surface. In the Midwest, 
it is the freeze-thaw cycle. In Hawaii, it's erosion from rain. In the Chesapeake Bay, it's 
tidal action. According to the February, 1994 issue of "Smithsonian", World War I shells 
are still being found in France. 
Therefore, surface clearance is not a permanent solution for UXO contaminated 
areas designated for public access or species preservation. 

2. The chemicals from which ordnance is made and their explosive byproducts are toxic. 
Once exposed, the toxic chemicals migrate horizontally. This migration will eventually 
become linked with the water table. A 1993 study of the impact range at Camp · 
Grayling, Michigan found, among other problems, heavy metal contamination in surface 
stream sediments. 
Therefore, Fencing off ranges may be insufficient to protect public 
health and the environment. 

3. The military and its contractors are working on a number of promising, but largely 
unproven technologies for range investigation, range remediation, and explosive 
disposal. Because range contamination has only recently been considered a serious 
environmental concern, most of this research is relatively new. Consequently, it is 
anticipated that there is a great deal of technological "low hanging fruit" awaiting 
development and demonstration. NOSIH (the Naval Ordnance Station, Indian Head) 
published a summary of those technologies a few years ago. 
A Congressional authorization of nearly $35 million for munitions-related 
environmental R & D disappeared last year, at the hands of the Senate 
Appropriations Committee. Why this happened is not clear! 
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4. Range remediation, as often suggested by the DOD and its entities, is akin to strip­
mining. In order to eliminate UXO hazards, whole tracts of land are proposed to be 
bulldozed to significant depths. We believe an environmentally sustainable 
"checkerboard" or "phased" approach, similar to sustainable forestry methods, would 
help preserve the ecosystems threatened while reducing the toxic risks to the 
community. This approach would take longer, but it could also lead to long term local 
employment. 
We know of no research in this area of UXO remediation. 

5. In the Federal Facilities Compliance Act, the DOD's request to exempt munitions 
from hazardous waste laws was rejected by Congress . Instead, it directed EPA to write 
a rule determining when munitions become waste. Congress directed EPA to consult 
with DOD and the states, as well as citizens' groups, convened by the Military Toxics 
Project, who also sought to provide input. In September 1993, representatives of EPA, 
DOD, several states, and several community organizations met in a hotel near the 
Pentagon to discuss the substance of the rule. The community groups indicated a 
willingness to accept delays- from EPA's Congressionally mandated schedule- if.!!!!.. 
public were to be involved in the rule-making early In the process! 

However, since that time the EPA and the DOD have met and exchanged 
information repeatedly, with no public Involvement! 

The consequence: Citizens' groups are concerned that DOD will have undue 
influence over the rulemaking and are considering legal action to force EPA to 
speed up its activity and resume full consultation with the public. 

6. Restoration Advisory Boards (RABs) are being implemented at selected military 
bases across the United States. RABs are a result of local citizen's demands to be 
involved in the cleanup process, which Congress and EPA support. H1e process 
establishing RABs by the DOD was set out in a memorandum from 
The Deputy Secretary of Defense, Subject: Fast Track Cleanup at Closing 
Installations, Sept. 9, 1993. 

All "Superfund" sites do not have a RAB. Also, all RABs do not have a "Superfund" site. 
However, Fort Ord has both. One theme common to both. is the issue· of "stakeholder" 

involvement in the cleanup process. As is borne out in "GAO/RCED-94- 156 EPA's Community 
Relation Efforts Concerning Superfund" report, and also 

"The Final Consensus Report of The National Commission On Superfund" by the 
Keystone Center and tl'le Environmental Law Center of Vermont Law School, March 1, 
1994; all of the above documents note that local "stakeholders· must be empowered to 

participate in the decision making process of cleanup and reuse of toxic and hazardous sites 
that are a legacy of DOD's activities. 

As RABs are being established nowl The process and procedures that have been 
recommended and consensed to by the DOD and others are not being observed. 
This can only serve to dlsempowar the "stakeholders" and doom the remediation 
process at BRAC Installations to litigation and failure. 

7. We believe the EPA must clarify that range munitions are indeed a 
hazardous waste. Additionally, hazardous waste laws such as RCRA and CERCLA 
need to be riggered. UXO investigation ought to follow a process similar to toxic 
cleanups. We believe this will make true remediation of UXO more likely. 

However, UXO cleanup would not necessarily be guaranteed. Technical infeasibility, 
excessive cost, or environmental damage might all become DOD justifications for limits 
on UXO cleanup. 
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As it stands now, the military often argues, " state regulators and EPA have no 
say over ranges because range munitions are not hazardous wastes under the 
law." 

I respectfully disagree with any concept that allows the DOD to simply walk 
away from any toxics problem that was created by the military with 
U. S. Taxpayer's money. 

I am grateful for this opportunity to share our concerns with you today. I suggest to the members of 
the Natural Resources Committee and the Congress: 

1) Mandate community involvement in the EPA rulemaking on munitions wastes, including 
UXO and insist that the EPA properly fund and staff the rulemaking effort. 

2)1nsist that ranges be studied for UXO toxics migration. 

3) Provide full funding for innovative research into range investigation, range remediation, 
and UXO disposal. Full funding for the WGAIDOIT program. 

4) Make it possible for the "Fort Ord Demonstration" by the WGAIDOIT group to actually 
develop a pilot program and demonstrate new technologies that can be employed in the 
UXO cleanup process needed here at Fort Ord and throughout the United States. 

5) The DOD's community relations effort (RABs) must be more closely scrutinized. Some 
RABs, as they are currently operating, are ignoring current guidance on selection of 
members, group process and other issues of concern to the "stakeholders". 

6) You must address the UXO issue and its economic impact on our local labor market. 
Our community Is being seriously impacted by BRAC, we are losing quality sustainable 
employment. UXO as a hazardous substance will force some very specific and limiting 
constraints on the economic/environmental recovery of our community. UXO adds yet 
another dimension to the already uncertain future of closing military bases. 

Make it mandatory through statute, that Federal, State, and County entities creating new 
jobs or contracting services, offer "right of first refusal" of those jobs to workers displaced 
as a result of BRAC activities, complicated by UXO cleanup. 

I thank you for this opportunity to present our concerns and comments to you in this form. 

I would very much appreciate receiving any copies of the testimony presented at your hearing 
today. If I can be of any assistance to you, please do not hesitate to contact me. 

Respectfully yours, 

Curt Gandy 
Director, Fort Ord Taxies Project 
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~ R...,.tion Road. Sullo £ Marina. Celilomia 83833 
(.a8) ~5 (.a&) 424·1356 FAX (.a&) 384-6232 
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Summary of 

Base Reuse Plan 

February 8, 1994 
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Introduction 

The Fort Ord Initial Base Reuse Plan (IBRP) was approved for 
submittal to the Department of Defense by the cities of 
Marina, Seaside, Del Rey Oaks, Monterey, sand City and 
Monterey County in March, 1993. The IBRP has been revised 
based on information provided in the Environmental Impact 
Statement (EIS) for the disposal and reuse of F'ort Ord and 
community input to reduce development in areas where 
environmental sensitivity and constraint is required. 

This summary draft of the Base Reuse Plan (BRP) projects 
ap~roximately 60,000 jobs and 20,000 additional housing 
un1ts at Fort Ord in the 50-year period covered in the plan. 
This represents a reduction of JObs from the 180,000 jobs 
originally projected in the IBRP and creates an additional 
4,000 housing units beyond the projections in the IBRP. 

The Army plans to keep as much as 2, 000 acres of Fort Ord 
for its Presidio of Monterey Annex to support the Defense 
Language Institute, the Naval Postgraduate School , the Coast 
Guard, and troops in the area. 

Another 2,400 acres will go to university uses through a 
recent act of Congress. The California State University 
system will get approximately 1, 300 acres to establish a 
Monterey Bay campus. The University of Califorr:1ia will get 
approximately 1,100 acres, in addition to a 400-acre 
landfill research area, to establish a technology center 
associated with the University of California at Santa cruz. 

There will also be land for other schools and fac:ilities and 
more than 16,000 acres will be committed to nature preserves 
and habitat resource management. 

Approximately J,ooo acres will be available for ,_private 
development. 

This summary draft of the BRP will be utilized for public 
comment and hearings, including review by regulatory 
agencies, the US Army and the Fort ord Task Force. By 
March, 1994 a Base Reuse Plan will be prepared from this 
summary draft, regulatory agencies and community input, and 
will be presented for approval to FORG and its member 
jurisdictions. 

Page 1 
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PLAN StRATEGY 

The draft 
Community's 
Fort Ord: 

final plan is designed to implement the 
desires to realize three strategic goals at 

* ENVIRONMENTAL PROTECTION 
* ECONOMIC DEVELOPMENT 
* EDUCATION 

These goals were established as part of the Fort Ord Task 
Force Strategy, June, 1992. 

The plan meets these goals in the following ways: 

ENVIRONMENTAL PROTECTION: Dedicate large ar:=.s fer 
environmental protection, more than 16,000 acres dedicated 
to habitat management by Monterey County, the Bureau of Land 
Management, University of California Natural Reserve system 
(UNRS) and California State Parks. The cities of Marina, 
Seaside, Sand City, Del Rey Oaks and Monterey anticipate 
that cooperative arrangements may be developed to provide 
habitat conservation measures benefiting habitat both on 
Fort Ord and in the respective cities. 

EDUCATION: Develop Education as a vehicle for the creation 
of quality jobs. Collaborative planning includes t he Naval 
Postgraduate School (NPS), the Defense Language Institute 
(DLI) and other marine institutions. 

These educational institutions will be included at Fort Ord: 

1. California State University Monterey Bay (CSUMB) 
2. University of California, Santa cruz (UCSC) 
3. Monterey Peninsula Unified School District (MPUSD) 
4. Monterey Peninsula College (MPC) '· 
5. Monterey Institute of International Studies· (MIIS) 
6. Monterey College of Law 
7. Monterey Institute for Research in Astronomy (MIRA) 
8. Golden Gate University 

ECONOMIC DEVELOPMENT: Create 60,000 quality jobs over the 
next so-year time period. 

PQSING 

The key to the development of the · plan is a phased 
implementation based largely upon infrastructure 
availability. Projecting over a 50-year period is beyond 
usual land use horizons; however, by presenting a plan for 
full buildout, the plan intends to insure long term 
protection of environmental resources and avoid common 
problems associated with unmanaged development, including 
traffic congestion and air quality. The · projected 

Page 2 
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development phases listed below will vary based on 
infrastructure avail~ility and market absorption. 

The phasing of the plan has three major components: 

Phase Water Source 

First 1.000 acre-feet/year Well water under 
1995- 2005 Water Ayency Agreement (6,600 plus 

convers on of golf course irrigation 
to reclaimed water 400). 

Second 11,§0Q A~[§-,~atlvaA[ Conversion of 
2005-2025 well source to Salinas Valley Potable 

Water Transmission Project (6,600 
replacement of well draft and 5,000 
new supply) and/or desalinated. and 
recycled water projects. 

Third 1~.~QQ A~[i-,latlvil[ Desalinated 
2025-2045 water or combination of import.ed, 

recycled and desalinated watez:·. 

D'UOQL KODBL 

In September o! 1993, Fort ord was awarded special status as 
a National Model for base conversion, the only base chosen 
as a model !rom the 1991 round o! base closures. Fort Ord 
was chosen because of the unique opportunity to create 
qualit¥ ~obs as part of the President's desire to expedite 
communJ.tJ.es• rapid economic recovery from base closures. 

Page 3 
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Land Use Planning Assumptions and Descriptions 

The following land use planning assumptions were utilized in 
developing the preliminary draft of the Base Reuse Plan. 
1. The Base Reuse Plan (BRP) reflects a regional, 

broad-based approach as it relates to land use and 
circulation. 

2. Slopes greater than 30 percent are best suited for low 
intensity recreation, watershed, wildlife habitat, 
grazing purposes, and other .open space purposes. 

3. Scenic qualities and open space are valued resources 
worthy of protection. Areas of high natural 
resource value will be carefully evaluated in the 
consideration of various projected land uses. 

4. Designated historic buildings and sites should be 
preserved. 

5. Housin9 and property will be set aside to meet homeless 
needs 1n accordance with the McKinney Act. 

6. A jobs housing balance should be an objective of Fort 
Ord Reuse Planning. 

7. Provision shall be made for a mix of housing types. 

8. Continued use of Fritzsche Airfield should be com~atible 
with the surrounding area considering safety, no1se and 
FAA regulations. 

9. Land uses which support ~ublic transit, improved air 
quality, and the availab1lit¥ of low and moderate income 
housing are encouraged. Th1s could be accomplished by 
higher density pedestrian oriented communities with 
mixed land uses. 

10. Urban development should be well defined and compact. 

11. Phased development will be based on the availability of 
urban services and infrastructure. 

12. Open space and parks should be established between urban 
areas. 

13. State Hi5Jhways 1 and 68 and other roads will be given 
scenic h1ghway, scenic corridor, or landscape treatment. 

14. Development of transportation corridors and public 
transit should be an integral part of urban design. 

15. The bike route along Highway 1 will be maintained and 
enhanced as a through route, and riding and hiking 
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trails should be acquired and developed toward a goal of 
creating an area-wide trails system. 

16. CUltural, recreational and sporting facilities should be 
included to support regional needs. 

17. A Biological Resource Management Program should be 
developed for rare, threatened and endangered species, 
wildlife habitat and wetlands. 

18. Potential for water augmentation through water 
conservation, reclamation and ponding should be 
explored. Water storage facilities should be designed 
to protect the underground aquifer. 

19. All development should be serviced by community water 
and sanitary sewer systems. 

CQUTAJ. PQLICII8 

1. The sand dune area and open expanse along Highway 1 and 
the Bay, and between the cities .of Marina and Sand City, 
are classified as highly sensitive. Because much of the 
dunes area is a resource of unique and regional 
significance, the area is given special land use 
planning treatment. 

2. The existing scenic north-south Beach Road adjoining 
Highway 1 on the west side should be retained and 
extended to connect with roads in Marina and Sand City. 
It will provide a "slow travel" alternative to Highway 1 
for visitors (vehicular, bicycle or walkin~) to increase 
their experience of the coast and dune hab1tat. 
The plan maintains separate distinction for the scenic 
roadway as a controlled access and limited .lQW. road 
and ~ part of the new transportation network being 
planned as mitigation for the BRP land uses. 

The road will also provide future coastal linkage to 
coastal access roads in the cities of Marina at the 
north and Seaside/Sand City to the south. 

3. All public beach and dune access should be available 
without charge to the public. 

4. Public access to the beach should be limited to 
developed boardwalk and trail systems, which are sited 
to avold disruption to the dunes. 

5. Development of buildings and related facilities west of 
Highway 1 should be limited to only the disturbed area 
between the dune zone and Beach Road. 

Page 5 
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6. It is recognized that subsurface utilities to the Bay 
exist and need to be maintained. These and future 
subsurface utilities should be allowed as appropriate, 
together with such surface access, maintenance and 
replacement easements as are necessary. 

7. Public coastal access should be provided, along with 
enhanced opportunities to experience the coastal dune 
environment, in accordance with the California Coastal 
Act. 

8. Habitat enhancement should be increased over existing 
levels. 

Page 6 



0 

264 

W: 0 N T E R E y 
B A Y 

VICI~ITY MAP 
FIGURE 

• SAS JOSE 

NAS 



265 



0 
.,.M

IN)
., 

1
0

 .
. c

. 

O
R

D
 

R
E

U
S

E
 

G
R

O
U

P
 

i'R
I!

U
ii\

li!
.I

\R
V

 D
R

/ll
i'Y

 

B
A

S
E

 R
E

U
S

E
 P

L
A

N
 

W
IT

H
 H

A
B

IT
A

T 
M

A
N

A
G

EM
EN

T 
O

V
ER

LA
Y

 
~

=-
~-
:-
.=
-=
..

 
~
-
(
o
·
-

1::
221

~-
-
-
-

~
-
·
--

~ 



267 

~ 
(l. z :J 

~~!! 0 <( 

{! a: _, 
0 ~ ll. H 

~ "' !~ ;; w "l 
!!; w 

/ V1 @ 
~~ ~ ~ 

// :J 
""' 

(/) 

y w 01: ::1 ¢i a: "l 
~ w 

0 i!! a: a: 1!1 h 
0 !!: w 

:I: 
!!>. 

(/) 
<( 
a:l 



268 

FORT ORO REUSE GROUP 
BASE REUSE PLAN LANDUSE DEFINITIONS 

AGRI AGRICENTER MUAIATF MULTI USE AREA/ASILOMAR 

AIR AIRPORT 
TYPE FACILITY 

NAE NATURAL AREA EXPANSION 
AQ/MRE AQUACULTURE/MARINE 

RESEARCH NRMA NATURAL RESOURCE 
MANAGEMENT AREA 

ARMY ARMY PROPOSED PRESIDIO 
OF MONTEREY ANNEX OP OFFICE PARK 

ARMY IMP ARMY/MOTOR POOL POST POST ACADEMY 

BTC BUS TRANSFER CENTER RAE RECREATIONAL AREA 
EXPANSION 

CBUS CENTRAL BUSINESS 
DISTRICT RC RESERVE CENTER 

CDZ COASTAL DUNES ZONE RET RETAIL 

CORP CORPORATION YARD RET/HR RETAIUHIGH RESIDENTIAL 

DHZ DISTURBED HABITAT ZONE RH RESORT HOTEL 

OS DESAUNATION PLANT RV RV PARK/CAMPGROUND 

GOLF GOLF SA SERVICE AREA 

HAS HABITAT PRESERVE SCH SCHOOL 

HR HIGH RESIDENTIAL SE SCAOOL exPANSION 

HRICBUS HIGH RESIDENTIALICENTRAL TECH HIGH TECH BUSINESS PARK 
BUSINESS DISTRICT 

UNIV UNIVERSITY 
INST/MIIS INSTITUTIONAIJ 

MONTEREY INSTITUTE OF UNIV..CC UNIVERSITY/COMMUNITY 
INTERNATIONAL STUDIES COLLEGE 

LFRA LANDFILL RESEARCH AREA URA UNIVERSITY RESEARCH 
AREA 

u UGHT INDUSTRIAL 

uso UNIVERSITY/SCIENCE 
LR LOW RESIDENTIAL OFFICE 

MR MEDIUM RESIDENTIAL 
_ _,__ ..... 02IOM4Igt 
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LAND USE POLYGON DESCRIPTIONS 

For purposes of public discussion, the land use polygon 
descriptions are presented by land use jurisdiction. The 
polygon boundaries are subject to revision as the Base Reuse 
Plan is refined. 

city of Karina 

Polygon 1a: Gross Acreage: 390. Airport. (AIR) The 
current Fritzsche Army Airfield will be converted into a 
general aviation facility which will complement the 
adjoining University of California (UC) Center for Science, 
Technology, Education and Policy (STEP Center). The 
existing facilities will be reused and 31 acres in the 
polygon north of the runway will be available for new 
development desiring an airport location. 

Polygon 1b: Gross Acreage: 130. Habitat Preservation. 
(HAB) This area will be acquired as part of the Fritzsche 
Airfield conveyance and will be managed for its habitat 
value by the UniversitY. of California, except for areas 
needed for access or ut1lities (e.g. runway lighting). The 
area is retained by Marina as a buffer at the end of the 
runway but managed by the University of California Natural 
Reserve System as a coastal scrub/grassland habitat adjacent 
to University Research Area . Good potential exists for 
spine flower enhancement. This could also provide a link or 
corridor to riparian habitat of the Salinas river. 

Polygon lc and 1f: Gross Acreage: 313. Airport. (AIR) 
Most of this area will be available for bus1ness park, 
commercial, industrial and airport related uses which will 
provide income to help support the operations of the 
airport. 60 acres will rema1n undeveloped to provide clear 
areas required for aviation facilities. 

Polvaon ld and 1e: Gross Acreage: 51. Habitat 
Preservation. (HAB) These areas include Fort Ord's riparian 
habitat of the Salinas River and the bluffs above the river. 

Polvaon 2a: Gross Acreage: 113 . Retail. (RET) Sixty 
percent of this area will be available for retail, 
commercial and office uses. The remaining 40 percent will 
be protected open space for the sensitive spec1es found in 
the area, including the Yadon's piperia, a locally rare 
plant that exists only in this area. 

Polfgop 2b: Gross Acreage: 334. High Density 
Res dential/Central Business District. (HR/CBUS) This is a 
mixed use area which will provide opportunities for 
development of an urban core adjacent to both Highway 1 and 
the California State University (CSU) campus. This area 
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also boasts excellent bay views available for a combination 
of multi-family residential and commercial/office/cultural 
uses, much of which can be integrated to take advantage of 
pedestrian and transit opportunities as ·well as the 
excellent' freeway access. Although non-residential 
development would probably precede much of the residential 
development, about 65 percent of the development would be 
for residential use combined with the parks and schools to 
serve the residential. The remaining 35 percent would be 
commercialjofficejcultural uses, some of which may be 
separate from residential development. The maximum 
residential density would be 14 units per gross; acre. 

Polygon 2c: Gross Acreage: 111. High Tech Business Park. 
(TECH) This area will be redeveloped with business park 
uses, many of which will occur partially as a result of the 
nearby CSU campus and the UC Science, Technology, Education 
and Policy Center. 

Polygon 2d: Gross Acreage: 82. Retail/High Density 
Res1dential. (RET/HR) This area would be available to 
provide a mixture of commercial and residenti;al uses which 
would support the faculty, sta.ff and students of the 
adjoinin9 csu campus. The maximum residential density would 
be 14 un1ts per gross acre. 

Polygon 2e: Gross Acreage: 40. Corporation Yard. (CORP) 
This area will contain public agency corporation yards 
currently planned by the City of Marina, the County of 
Monterey and the Monterey-Salinas Transit. This area also 
immediately adjoins the corporation yard planned for the csu 
campus. 

Polygon 2f: Gross Acreage: 7. Bus Transfer Center (BTC) 
This area will be used for a Bus Transfer Center. 

Polygon 3: Gross Acreage: 30. Community College (UNIV/CC) 
This area will be used for a new community coll.ege campus. 

Polygon 4: Gross Acrea«;fe: 665. Low Densi t~{ Residential 
(LR) This low density res1dential area contains the existing 
Patton Park and Abrams Park subdivisions. 

Polygln 4a: Gross Acreage: 16. School (SCH) 
exist ng Patton School. 

Polygon sa: Gross Acreage: 59. Retail (RET) 
will be utilized for retail development. 

This is the 

This area 

Polygon Sb: Gross Acreage: 5. Retail (RET) This small 
area will be utilized for retail development. 

Polygon Sc: Gross Acreage: 25. Habitat Preservation. 
(HAB) This polygon provides the corridor linkage from the 
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maritime chaparral around the airfield to the habitats in 
the interior. Restoration potential is good. 

Polygon 7b: Gross Acreage: 345. University Research Area. 
(URA) One of the most important habitat management areas in 
the plan. Contains more sensitive species per square foot 
than anywhere else on Fort Ord. This will be held and 
managed as habitat by the University of California Natural 
Reserve System. 

Polygon 7c: Gross Acreage: 139. University Office. (USO) 
Approximately 30 acres of this University Office Park will 
open space incorporated into landscape management, allowing 
for sensitive placement of structures and avoidance of any 
sensitive biological resources adjacent to habitat 
management areas. 

Polygon 8b: Gross Acreage: 37. University Office. (USO) 
A small area (approximately seven acres) will be available 
for habitat management. Most of this polygon will be 
developed for university related facilities 

Polvaop ac: Gross Acreage: 20. (BTC) This site will be 
used 1n conjunction with the Bus Transfer Center as a 
parking area. 

Karina/s,asi4e/Kont,rey Qoupty 
Californ1a State Un1versity Monterey Bay 

Polygon 10 and 16: Gross Acreage: 1263. University. The 
footprint proposed by the California State University as the 
site for its new Monterey Bay campus is located on 
approximately 1300 acres of land, of which 1000 acres is 
developed. on approximately 500 acres of the develo~d land 
are located 1253 housing units to be used for un1versity 
housing. Approximately 200 of these units are intended for 
use as faculty family housing, the remaining 1053 units are 
intended for use as student housing. '· 

The remaining 500 acres of developed land have numerous 
permanent and temporary (World War II vintage wooden) 
structures. Of the permanent three-story, concrete 
structures, 21 are planned for seismic upgrade and 
renovation into lecture/laboratory spaces. These will serve 
as the academic core of the university. 

Additional facilities on this acreage include the following: 
19 permanent, three-story, concrete structures that will be 
upgraded and renovated to serve as university residence 
halls (after upgrade and renovation, these structures will 
house approximately 1800 students); a lighted 8000 seat 
stadium surrounded by an eight-lane tartan surfaced running 
track and a small fieldhouse; a 24-lane bowling alley, a 
fully operational medical center; a bank building (Bank of 

Page 9 



272 

America) and numerous other permanent and temporary (WWII) 
buildings. 

Other permanent single-story and multi-story concrete 
structures will be upgraded and renovated to meet the 
administrative space needs of the universit.y. This area 
will also provide the sites where the university will 
construct new facilities including additional residence 
halls, a permanent library building, and a science center as 
necessary to accommodate a planned 25,000 full time 
equivalent (FTE) campus; 

The 300 acres of open, undeveloped land physically connects 
the area containin9 the 1253 housing units and the academic 
core. This area ~s planned for eventual expansion of not 
only the university curriculum (e.g., a future environmental 
studies center) but also possible additional housing units 
to serve the needs of the students and faculty. 

llonteru County 

Polygon 6a: Gross Acreage: 12 . · This area contains the 
existing us Army Reserve Training Center. If the Reserve 
Center is relocated, the proposed land use would be retail 
commercial. 

Po~ygon 6b: Gross Acreage: 39. Habitat Preservation. 
Th~s habitat area is to be retained by Monterey County (or 
transferred . to UNRS) to provide further biological 
linkage/corridor connections between high value areas to the 
Northwest and Southwest. 

Po~ygon 7a: Gross Acreage: 284. University 
Sc~ence/Office. (USO) This area is proposed for University 
of California educational, office and research purposes. 
Approximately 50 acres of this polygon will remain open 
space and w~ll be incorporated into landscape management, 
providing opportunity for habitat enhancement.~ This· is not 
critical for corridor linkage but has restoration/ 
enhancement/public education potential. 

Polygon Ba: Gross Acreage: 352. Landfill research area. 
(LFRA). The area formerly used for landfill would be used 
for remediation and reuse research. The landfill polygon 
will realize very limited development after it is 
remediated. The current concept which is under 
consideration is to restore sandy soils on the landfill cap 
and manage for species like sand gilia, spine flower and 
legless lizard. 

Polygon 9a: Gross Acreage: 161. University research area. 
(URA) Another important habitat area with val..ue both as a 
conservation area and as an important link in the corridor 
to the interior. 
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Polygon 9b: Gross Acr~age: 46. University science/office. 
(USO) University sc1ence office facilities will be 
sensitively placed in these polygons to avoid important 
biological resources and to provide a manageable interface 
between the built and the open environment. 

Polygon lOa: Gross Acreage: 7. School ( SCH) This is a 
proposed site for an elementary school. 

Polvaon lla: Gross Acreage: 174. Habitat ~,>reservation. 
(HAB) The parcel has valuable habitat and is cr1tical in the 
corridor connection to the interior. The boundaries will be 
adjusted to preserve the corridor between polygons 9a and 25 
through the westerly side of polygon 17b while establishing 
manageable boundaries with Polygons 7a, 10 and llb. 

Polvaon llb: Gross Acreage: 734. Agricultural Center. 
(AGRI) The agricenter will require approxi.ately 200 acres 
of this polygon. The remainder will be set aside as o~,>en 
space/habitat. Boundaries will be adjusted to estabhsh 
logical permanent boundaries between developable and 
undeveloped lands best held for habitat preservat1on. 

Polygon 17a: Gross Acreage: 58. Parks and Recreation. 
(CPRK) Boundaries will be adjusted to accommodate 
significant biological resources. 

Polvaon 17b: Gross Acreage: 458. Parks and Recreation. 
(RV) The existing travel camp in this ~lygon will be 
rehabilitated, and minor improvements w1ll be made to 
accommodate youth camp activities for 250 youths. Most of 
the area will be used for environmentally-oriented 
recreation and outdoor education to enhance the corridor 
connection between interior and coastal habitats to the 
North. 

P!j!gaon 19a: Gross Acreage: 778. Light Industrial (LI) 
w1 emphasis on light. industrial uses supportive of 
educational objectives of the plan. More than :)20 acres, 
located at the ecotonal edge between maritime chaparral and 
oak woodland will be preserved as open space/habitat. 

Polygon 19b: Gross Acreage: 91. ArmyfMotor Pool (Army/MP) 
Th s area is the site of an exist1ng Army motor pool 
recommended for retention in the POM Annex. Alternatively, 
the area would be used for light industry/offices supporting 
California State University. This is also a proposed site 
for a multi modal transportation center/MST transit 
operations facility 

Polyyon 21a: Gross Acreage: 133. (KR) Medium Density/High 
Densty Residential as appropriate to improve the regional 
jobs/housing balance. 
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Polygon 2lb: Gross Acreage: 362. Light industrial. (LI) 

Polygon 2lc: Gross Acreage: 14. Habitat Preserve (HAB). 
This 14-acre site has been requested by Monterey Peninsula 
College as a California Native Plant Society Plant Preserve. 

Polygon 25: Gross Acreage: 13892. Natural Resource 
Management Area. (NRMA) Public lands managed by the Bureau 
of Land Management would remain in federal ownership. 

These lands would be managed primarily to protect and 
enhance habitat for rare species. 

These lands would also be available for Ji>Ublic recreation 
and open space uses that are compatible w~th protection of 
the b~olog~cal habitats. It is anticipated that there would 
be a system of trails for hiking, equestrian, and mountain 
biking enthusiasts, as well as opportunities for study and 
interpretation of the natural environments. Other public 
uses that are expected to occur here include environmental 
education, biological research, and · wildlife fire training. 
Some areas may also be available for future development of 
facilities to support public and non-Ji>rofit agencies such as 
schools, fire and law enforcement tra~ning, parks, etc. 

Management guidelines for these lands would be established 
by a Coordinated Resource Management Plan (CRMP) which would 
be developed cooperatively by the BLM, local agencies and 
governments and the local community. 

Polygon 26: Gross Acreage: 38. Law Enforcement Training. 
(POST) This area is to be used for law enforcement training, 
utilizing existing MOUT (Military Operations Urban Terrain) 
facility. 

Polygon 30a. b . and c: Gross Acreage: 635. Parks and 
Recreation. (RAE) These are parking areas f~ Laglina seca 
and will be sited and managed to optimize use of previously 
disturbed areas and minimize permanent damage to habitat. 
The size and location of these areas is subject to 
modification. 

Polkgon 32: Gross Acreage: 
Yor School will construct a 
this polygon resulting in 
maritime chaparral habitat. 
currently being refined. 

87. School/expansion. (SE) 
cross country course through 
•inimal disturbance to the 
Final polygon boundaries are 
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MODttrty COUQty/Sapd City/KariD&ISeasidt 
West of Highway 1 

Pollgon 12a: Gross Acreage: 404. Open Space. (CDZ) The 
und sturbed coastal dune zone is entirely preserved by the 
FORG plan. 

Polygon 12b: Gross Acreage: 510. Parks and Recreation. 
(DHZ) Family campgrounds and day use facilities with 
controlled access to beach and dune habitat zone. 

This polygon includes the existi~ Coastal Scenic Road 
connection between Sand City and Mar~na. This road is more 
fully described in the Land Use Planning Assumptions. 

The existing scenic north-south Beach Road adjoining Highway 
1 on the west side should be retained and extended to 
connect with roads in Marina and Sand City. 

Polygon 13: Gross Acreage: 50. Aquaculture/Marine 
Research Center. (AQ/MRE) Area of previously disturbed dune 
zone, including the old sewage treatment plant, will be 
developed as an aquaculture facility. A small portion of 
this site may also be utilized for a desalination facility. 
The facility will not encroach into areas known to support 
sensitive species or those slated for dune restoration. 

Polygon 14a: Gross Acreage: 57. Parks and Recreation. 
(MUA/ ATF) The existing Stilwell Hall will be used as a 
multi-agency visitor center. Stilwell Hall may eventually 
be relocated or rebuilt due to coastal erosion, depending 
upon economic viability of moving and restoration versus 
replacement construction. New structures will be set back 
to observe coastal erosion rates. 

A new world class Asilomar type facility and conference 
center may be built to house up to 300 overnight guest 
units, dining and support facilit~es and a variety 'of large 
and small meeting rooms. 

Polygon 14b: Gross Acreage: 
(SA) The service area will use 
formerly the Ammunition Supply 
equipment parking and storage. 

11. Parks and Recreation. 
a previously disturbed area 
Po~nt (ASP) to provide for 

Polygon 14c: Gross Acreage: 4. Desalination Plant (OS) 
This disturbed area is the site of an old sewage treatment 
plant. It is a possible site for a desalination plant, 
utilizing piping, parking and other existing facilities not 
currently in use. It would be designed and sited to 
minimize encroachment on the coastal dune habitat and 
viewshed. 
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Monterey County/pel Rey oaks 

Polygon 29a: Gross Acreage: 270. Office Park. (OP) This 
area is proposed for a combination of conference center, 
corporate headquarters, high tech business park, office park 
uses and commercial uses. 

Polygon 3la: Gross Acreage: 15. Natural area expansion 
(NAE). The Natural Area Expansion polygon is designated to 
honor Monterey Peninsula Regional Parks District's request 
for an area to expand the Frog Pond on Fort Ord. The 
wetlands and ephemeral drainage in this area will be managed 
as open space/habitat. 

Polygon 3lb: Gross Acreage: 18. Office Park. (OP) This 
area is proposed for a combination of conference center and 
hotel. The area will be developed, allowing for sensitive 
placement of facilities and adequate buffer with the 
neighboring Natural Expansion Area (NEA). 

city of seaside 

Polygon 15: Gross Acreage: 147. Commerc:ial Business. 
(CBUS) This area is proposed for 'regional retail and 
commercial uses normally associated with a central business 
district. 

Polygon 18: Gross Acreage: 110. Office Park. (OP) This 
area is proposed for office use with a small amount of 
medium density residential. 

Pol¥gQn :!lO!!: Gross Acreage: 
Res1dential. (MR) 

194. Medium Density 

~ol¥gQD 20b: Gross 
Res1dential. (MR) 

Acreage: 97. Medium Density 

Eol¥gQn :ilO!;l: Gross Acreage: 313. 'M•~dium 
.. 

Density 
Res1dential. (MR) 

folygon 20d: Gross Acreage: 35. Institutional/MilS (INST) 
This is the proposed site for Monterey Institute of 
International Stud1es. Approximately five acres will remain 
undeveloped. 

folygQn 20e: Gross Acreage: 85. Office Park. (OP) 

folygon 20f: Gross Acrea9e: 50. School. 
the site of the existing F1tch Middle School. 
37 acres of the site will remain open space. 

(SCH) This is 
Approximately 

PQlygon 20g: Gross Acreage: 96. High Density Residential. 
(HR) 
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Polvaon 2£h: Gross Acreage: 779. Army Enclave. (ARMY) 
The areas tentatively proposed for the Army Enclave. The 
final enclave outline will be negotiated between FORG, the 
City of Seaside, and the Army. 

Polygon 20i: Gross Acreage: 16. School. (SCH) This is 
the site of the existing Stilwell Elementary School. 

Pylyqon 20i: Gross Acreage: 8. School. (SCH) This is the 
s te of the existing Marshall Elementary School. 

Polvayn 20k: Gross Acreage: 27. School. (SCH) 
the s te of the existing Hayes Elementary School. 

This is 

Pofygyn 22: Gross Acreage: 404. Golf Courses. (GOLF) 
ex st ng championship golf courses: Black Horse 
Bayonet. 

Two 
and 

Polygon 23: Gross Acreage: 91. Tourism. (RH) _This area 
is proposed for resort hotels (approximately 1125 hotel 
rooms) and a convention center. 

Polygon 24: Gross Acreage: 121. Commercial Business. 
(OP) This area is proposed for office use. 

Polygon 25: Gross Acreage: 1179. Natural Resource 
Management Area (NRMA) Public lands managed by the Bureau of 
Land Management would remain in federal ownership. 

Monterey Couptytcity of Kopterey 

Polygon 29b: Gross Acreage: 92. Corporation Yard. (CORP) 
The area is proposed for a city corporation yard. 

Polygon 29c: Gross Acreage: 30. Office Park. (OP) This 
area is proposed for a combination of corporate 
headquarters, high tech business park, office park ~nd City 
corporation yard uses. ·· 

Polygon, 29d: Gross Acreage: 25. Office Park. (OP) This 
area 1s proposed for a combination of corporate 
headquarters, high tech business park and office park uses. 

Pofvaon 29e: Gross Acreage: 20. Community Park. (CPRK) 
Th s area is proposed for overnight camping and hiking. 
This area aay be used as Highway 68 alternative corridor. 
If the area is used for highway purposes, the California 
Department of Transportation will provide the City of 
Monterey a community park site at another location. 
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Infrastructure 

FORG views the infrastructure systems required to support 
the FORG BRP as an integrated land use service network. 
This concept stems from the fact that the capability of any 
infrastructure system to properly serve its target urban 
areas is constrained by the capacity of the most limited 
subsystem. The plan will, therefore, be served by a matched 
set of infrastructure improvements so that water, wastewater 
drainage, transportation, solid waste, electrical, gas and 
communications systems will provide a cost effective 
response to the service requirements of the plan and, at the 
same time, minimize the cost of individual system elements. 

Early indications are that the facilities to serve ~he plan 
in terms of defined supply, treatment capacity or disposal 
capacity are generally in place for the solid waste 
disposal, wastewater treatment, electrical and gas supply 
systems. In addition, the site soil conditions, topogra~hy 
and anticipated land use all favor a drainage plan involv~ng 
recharge/reuse rather than off-site transport. This 
approach results in cost effective, environmentally 
effective and incrementally constructed drainage 
improvements. 

Consequently, water supply and transportation are the 
infrastructure systems for which the facilities ar.d their 
cost must be carefully balanced against the service demands 
of the plan. The first phase of base reuse has an 
immediately available ground water resource which will allow 
early phases of the planned land use to be served via the 
existing water supply system. 

To provide water supply beyond these early reuse phases, 
additional water resources will have to be secured ~nd new 
distribution systems constructed. Fortunately, a 
comparative water source, against which other water sup~ly 
possibilities can be judged, is available from desalinat~on 
of the ocean, a resource which is immediately at hand. 

The transportation system is the remaining i nfrastructure 
element that is sensitive to the trips generated by the land 
uses set forth in the plan. A conceptual transportation 
network has been defined for which land capacities will be 
set by means of the regional TAMC Traffic Model. Rights of 
Way will be reserved for the ultimate highway or fixed-rail 
improvements but roadway improvements will be carefully 
staged to match reuse build-out. The capability to finance 
transportation improvements for ultimate plan requirements 
will require infrastructure construction reserves to be 
accumulated in advance. By early quantification and 
assignment of these costs, a financing program can be 
designed which balances transportation demand and timely 

Page 16 



279 

transportation funding to match the phased levels of 
development. 

This summary of infrastructure planning and analysis, which 
will be constructed to insure that the service demands 
generated by the plan are met, also carries the connotation 
of "Strategic Engineering" whereby comprehensive 
infrastructure analysis as to cost and feasibility is played 
back against proposed land use intensity or spatial arrar of 
development. The FORG goal is one of cost effect~ve, 
fiscally feasible, and environmentally sensitive 
infrastructure provision in support of the BRP. 
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Property Acquisition and Disposal Strategy 

Each of the FORG member governments is taking action to be 
sure that the three themes of the Base Reuse Plan will be 
achieved. In those cases where land will ultimately be in 
~rivate ownership, the participating local governments 
J.ntend to take certain key steps ~ the transfer to 
private owners takes place. 

The local governments, using their normal planning and 
redevelopment process along with their police power over 
land use, will specify the land use entitlement that can be 
anticipated. The level of specificity will be comparable to 
the local government's General Plan. Each local government 
will also specify a program of implementation measures, 
public works projects and financing measures necessary to 
accomplish the goals and objectives of the BRP as they 
affect the individual parcels being sold. Buyers of land 
will thus have a realistic expectation as to the permitted 
land uses and a realistJ.c understanding of their 
responsibilities to participate · in financing public 
improvements and ongoing environmental impact mitigation 
programs. 
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Infrastructure Finance 

To implement this plan, a financing strueture and plan will 
be developed. Potential sources of financing are described 
in the following paragraphs. 

Federal Funds. Federal grants and direct Federal investment 
are being pursued actively and aggressively. In addition, 
every effort will be made to encourage the Federal 
Government to make direct investments in Fort Ord to remedy 
existing deficiencies or needs for remediation. 

State of california. Economic development programs or other 
grant programs available from the State of California may be 
highly relevant to the process of reusing Fort Ord. Every 
opportunity will be explored to consider such so~::-::es of 
financing. 

If Federal and State funds are insufficient, then the 
preference for locally-controlled financing is shown in the 
following paragraphs. Particularly .in the early years after 
Fort Ord goes into private ownership, Monterey county and 
the affected cities may suffer fiscal distress. It cannot 
realistically be assumed that General Fund revenues will be 
available to finance Infrastructure at Fort Ord or that the 
local governments can participate in Federal or State ~ 
programs unless the lending agency accepts as the sole 
source of payment a special tax on the land that benefits 
from the investment. 

If federal and state funding are insufficient, then the only 
practical sources of financing relate to the development or 
redevelopment of Fort Ord. The preference for sources of 
financing is as follows: · 

* Development impact fees, collected at or near the 
time of development, will be used whereve* practical to 
finance the expansion and capacity that are necessary to 
accommodate the demand for new capacity at Fort Ord. 
Demand should be met as closely as practical to the time 
when development will occur. 

• Enhancements to development impact fees, such as 
borrowing "(with interest) between development impact fee 
accounts or em~loying other comparable devices, will be 
used if tradit1onal development impact fees, considered 
alone, . would .not produce sufficient cash in time to 
build each public improvement when it is required. 

* Development-related bond financing (e.g., 
conventional special assessment bonds or Mello-Roos 
Community Facilities Districts), will be considered, if 
conventional development impact fees, or enhanced 

. versions of .. these .development impact fees, are . incapable 
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of providing sufficient cash flow to fund an improvement 
when it is required. An example would be a major 
expansion of water supply that cannot practically be 
staged in small increments and that must be available 
early in the planning period, because a reliable water 
supply must be available before development can occur. 

* Redevelopment tax increment may be particularly 
applicable to reuse of Fort ord, since the taxable 
assessed value of the military base is zero. As soon as 
a parcel comes under private ownership, the Monterey 
County Assessor's estimate of taxable assessed value is, 
in effect, the "increment" above the starting point of 
zero. Accordingly, if the parcel is in a redevelopment 
area, some or all of this increment (taxed at the 1 
percent base tax rate) could be available for purposes 
of the redevelopment agency. At the same time, each 
local government will bear in mind that property tax 
assigned to a redevelopment agency is property tax that 
is not available to support the cost for ongoing 
services such as law enforcement, fire protection and 
general government. 
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Members of the Committee. 
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DEEP POCKETS: 
TAXPAYER LIABD...ITY FOR ENVIRONMENTAL CONTAMINATION 

1be Chairman's Summary 

The federal government for over a century bas encouraged, promoted, 
supported and subsidized activities !bat have resulted in severe environmenlal crises. 
Altbougb there is no method in place to pay for mitigation of any of these serious 
environmenlal hazards -- many of wbich pose significant danger to wildlife, economic 
activity, and even human safety -- outdalcd government policies COIIIinMe to 
undctwritc clalion of even more crises. 

As a rcsuk of those outdalcd policies, i-sequate oversight, and dccadc3 of 
qlect, the American taxpayer will be saddled with tens of billions of dollan in 
cnvironmenlal clean-up costs for damage spread across federally owned lands in 
many, if not most, states. 

This report bigbligbts the policies !bat led to Ibis massive cnvironmenlal 
contamination and the tremendous costs taxpayers may face to mitigate it. In 
particular, the report examines antiquated mining laws !bat never required 
cnvironmcnlal restoration, irrigation policies formulated without rcpnl for the impact 
of drainwater, acid drainage from mine sites, lands strewn with unexploded ordnance, 
tmeappcd oil and gas wells, and baz.ardous waste and radioactive malcrials awaiting 
clean-up. 

A growing awareness of the need for policies !bat protect human safety and 
our nalural rcaourccs compels a new effort to address the cnvironmcntal impacts of 
put dcgndation. This report focuses principally on clean-ups !bat face the nation's 
leading fcderallandboldcr, the Department of the Interior. It docs not address the 
significant liability facing the Department of Defense and Department of Energy's 
weapons program for widespread cnvironmcnlal contamination under their 
jurisdiction. This report's findings include: 

• T- of thOUSIUlds of mine sites fail to comply with cnvironmcnlal 
standards. In addition to surface water run-{)ff, lcacbing bas 
contaminat<>d groundwater. 

• Hundred~~ of Ollllbore oU and ps wells on federal lands may be 
improperly closed or C811taminated with oil and driiiin& waste. The 
federal govCIIIIDCIIt may abo face liability for closure of some offshore 
wells, particularly those !bat have been transferred to smaller opcnlorS. 

• Approximately t- million IICftlll of Bureau of LaDd Ma.......­
(BIM) lud bas been used for military tJaiJiing and WCipolll tatiq. 
AI least IS wildlife refuges arc also OODI!!minatal by unexploded 
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onlnlllce. In IDIDY imlaDc:es, 110 IOCimoJoly exisU for cJeariDc 
unexploded onlnlllce, which may raqe from muailioos for rifles md 
pistols to bombs weighing hundreds of po!IDds. 

• Irrlptlon dralnap from Bureau of Reclamation projects throughout 
the West bas caused signifiCallt eontamiDadoo In at last n1ne wildlife 
manqemeat area. Millioos of doiJan will be ""''liml to change 
draiJJage patterns md to remediale environmenul damage. 

• 1bc full extcot of bazardous waste problans on federal land remains 
unknown. Although some landfills bave received approved permits, 

extensive dumping of solid md hazardous wue bas occurred on all 
fcdcrallmds. 

Just as the true level of cnvironmenul damage is often unknown, the cost of 
mitipling lbcse cnvironmenul md bcallh call.sUopbes is difficult to cstimalc. Several 

examples illustrate the severity of the problem: 

• Sixty lbandoncd mine sites 011 BUd lmds are on the Naliooal Priorities 
Lilt for clean-up Ulldcr the Superfund proeram. 1bc laqcat is the 

Clark Fork site-.- Butte. Moatua, wlae BLM's lilbility will 
amount to $100.300 million of a nearly $1 billioo cslimalcd clcu-up 
cost. . 

• 1bc now-closed Mldnlte uranium mine, on the Spokane IDdlan 
R-. •ldiea In WIIIIJin&toa State, oontaminates neigllbclriDc 
waterways with radiolctivc IWHJff. 1bc bankrupt mille opentor plans 
to abaodon water lrCaiDlCDt eft'oru at the site this summer, leaving 
behind a minimal S1S,OOO bond to rcimbunc clean-up COilS of as much 
u $107 million. 

• Ooc of BUd's most costly onlnlllce clcariq problems lies 011 IS,OOO 
acres at DulsllaDp In AIMka, a former Army site. A popular 
bikiDg spot for ADChongc residents, trails are swept each lpriDg to 
l'CDIOVC unexploded oniDux:e lbat frost Ktioo may bave bJOUibl to the 
111rface duriq the wiota". 

• Radiation will make the clearin& of UDCXPlodcd oniDaDce at the active 
Dqlutmcnt of Defense Aberdela ProYin& Ground In Maryland 
extremely expensive md dangerous to clean up. 1bc five-by-two-mile 
site is strewn with uiiCllploded oniDux:e, i.ncludiD& 82,000 kilograms of 
dllpleccd UJUiium rounds. 

• Harmful COIICCIIIration of selenium, ancnic, boroo, Cldmium, mcn:ury 
md leld bave been found in water oontamillllcd by irrigalioo 
drainwater from the Bureau of Reclamation's Keadridt Prqjed Ill 
Wycalaa. 
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• Dccommissioaing tbe auclear RoiCtor oa tbe auc:lear llblp .s.-..11, 
wbosc nuclear liceosc expin:s in 1996, will COil tbe U.S. Maritime 
COIIIIJiissioo an CSiimaled $76 millioa. 

• 1bc federal government has committed $200 - $300 million in federal 
dollan to nuclear decommissiooiog COils for various government 
cootractors. 

• At Lee Acns -r Farmill&toa, New Make, oil driJJiog wastes were 
dumped in a BI..M-pennitted municipal landfill, creatillg a Superfund 
hazardous waste problem. Privalc parties will pay oaly ba1f tbe clean­
up COils of $1G-12 millioa, leaving BI..M to pick up tbe balance. 

· • Clean-up of tbe Iron Mountain mine in Reddin&, CaUiornia, may 
involve a $100 million expansion of a Bureau of Rl>clamatioo debris 
dam that receives run-off from tbe site. 

This report identifies a number of CSiimaled COils of cleaning up public lands 
from a variety of contaminants. No single dollar figun: can be given at Ibis time. A 
complete analysis of environmental contamination on public lands has never been 
completed. Some federal agencies bave begun to assess damage under tbeir 
jurisdiction, but with varying degrees of success or diligence. 1bc n:port coacludes 
that federal agencies must dcvdop a comprcbensive approiCb toward federal land 
maJIIIICDienl, oae that minimizes tbe creation of new unfunded clean-up liabilities, 
wbilc fairly and equitably sharing tbe COils of mitipting put environmental 
dcgradatioa. This must be done by pursuing priValc enlitics that an: responsible for 
contamination of public lands, and by sc:eltiDg adequate fuodiDg to proiCCt public 
rc:soun:cs and buman bca1th and safety. 

Ckt-lll.~ 
Cbairmao 
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Throughout human bislory, the illteraA:tioo of civilizllioo with the llllUral 
covironment bas bad adverse coviroomcotal etrccu. On the North American 
continent, westward expansion and the opcniD& of the American West led to 
incr.:asingly illtcosive UIC of llllUral resources and COI"IapOIIdillg enviroamcntal 
impacts. A number of federal programs dcaipcd to CIICOUillgC sctt1cmcot of the West 
and devclopmcot of federal resources also c:oatributed to cnviroomcotal dcgradllion. 
New tecbnologics involving modem toxic cbcmicals and crealillg ndiollctive waste 

exacerbated the problem still further. 

Over the last few decades, the natioa bas become 11101e aware of the far. 
reaching etrccu of human attivitics on the llllUral environment, and bas begun efforts 
to reduce and· repair those implcts. A wide range of cnviroamcolal impacts from past 
activities on public land, however, have yet to be iclcatificd, let alooc rqJaiRd or 
mitigated. In many CUC5, SlaDdards for clean-up bavc not even bccll developed. 

Many federal agencies have barely begun to inventory the environmental 
hazards within their jurisdiction, and most have no assured fundiJic mechallism to 
clean up enviroomcotal problems. 11lc clean-up problans that tbcsc agencies may 
cvcntually bave to address include not only the implcts of federal activities, but also 
the impKU of authorized and unauthorized private activities on public land. Wbcrc 
the responsible puty cannot be fOUDd or cannot pay for clean-up, the costs will 
inevitably fall 00 the feclcralland manager. 

11lc Committee on NaiUral Resources bas initiated an effort to evaluate 
environmental dlmagc and mitigation costs for wbich the federal govcrnmcot is or 
may become responsible. In the recent budget recoocilialion bill passed by the House 
of RqnscoWivcs, the Committee included a provision RqUiring that the President' s 
annual budget submission to Congress incluclc an estimate of the unfunded liabilitics 
of the federal govcmmeut. 1 Sucb an cstinwc will cocompass a variety of federal 
responsibilities, including in particular an uscssmcnc of costs for cleaning up 
covironmcotal contamination. 

Detcnnining the size of the problem is the tint stq> toward solving it. Once 
an estimate of the potential clean-up costs is developed, the Administntion and the 
Congn:ss will be able to tum to the long·ignon:d problem of financing covironmcotal 
rcstocmon. 11lc multi-billion-dollar size of this unfuadcd debt to the environment bas 
not previously bccll addressed ill the federal budget; it would be imprudcot to 
continue to ignore the outstanding debt as environmental impacts and clean-up costs 
mouat higher. 

'A 11101e extensive provisioa, requiring the production of an "annual report" on the 

federal govcmmcat' s fiscal health, including income and debts, was included ill the Senate 

vcrsioo of the RICOIICiliation bill. 
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This report surveys potential liabilities for environmental clean-up that may be 
incurred in the management of federal lands and water projects and the regulation of 
domestic nuclear power and nuclear materials. 1be information contained herein 
comes from a number of cited sources, plus hours of briefmgs by the staffs of the 
affected agencies and the Environmental Protection Agency. Where information 
obtained from various agencies was contradictory, the range of their various estimates 
is given. This report does not address the evaluation of a vast range of other federal 
clean-up responsibilities, such as activities of the Department of Defense and the 
Department of Energy weapons program. 

1be description here of environmental contamination and potential federal 
responsibility in the areas discussed is not exhaustive. Determining the full cost of 
unfunded environmental clean-up is virtually impossible, because in many cases 
federal agencies are not certain what contaminants lie on the millions of acres within 
their control. In addition, many clea:t-up standards, and the corresponding costs for 
remediation , are highly variable because the states set separate standards under the 
Resource Conservation and Recovery Act (RCRA)' or the Clean Water Act (CW A). 1 

In some cases the federal government may assume the role of a "deep pocket" 
defendant, responsible for paying indeterminately large clean-up costs to meet 
stringent state standards, because no other responsible party can be identified . 

This report also identifies some unanticipated clean-up responsibilities. For 
example, tbe cost of cleaning up abandoned mines has received considerable attention 
in recent years in connection with proposals for reform of the 1872 Mining law. But 
little has been said about the contamination of federal lands with unexploded ordnance 
from military testing and practice ranges. 1be cost to clean up this latter 
contamination may even exceed the cost to reclaim ·abandoned mines on federal lands, 
although the lack of comprehensive surveys or clean-up standards makes it impossible 
to determine the expense of a full clean-up. 

This report of potential liabilities frequently delves into areas that are currently 
or prospectively subject to litigation. Nothing contained in this report should be taken 
to assert a position one way or the other regarding the legal responsibility of the 
federal government for cleaning up any specific source of contamination. However, 
the potential for clean-up liability must be acknowledged and evaluated; the past 
position of some agency staffs, that contamination can be ignored until federal liability 
is proven, is short-sighted, impractical, and likely to result in far higher liabilities and 
costs. 

142 U.S.C. §§6901-6992k. RCRA regulates the disposal of solid and hazardous waste. 
Standards for nonhazardous solid waste disposal are left to local regulators. · 

333 U.S.C. §§1251-1387. · 1be CWA regulates the quality of waters of the United States. 
The states' are given primary jurisdiction to set standards for water quality, and may acquire 
primary authority to regulate individual discharges of pollutants. 
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Active and Abandoned Mine Sites 

One of the largest environmental remediation costs on federal lands will be 
cleaning up abandoned bardrock mining sites under RCRA, CW A, and the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CBRCLA).4 These mines are largely the result of private legal or illegal mining 
operations. Some were already present on land that was acquired by the federal 
government, but most were worlced and abandoned wbile the land was in federal 
ownership. 11te abandoned sites pose a number of problems, ranging from simple 
safety hazards to hazardous chemical dumps to runoff of acidic mine drainage 
carrying toxic concentrations of heavy metals. 11te largest number of these sites are 
on Bureau of Land Management (Bl.M) lands, but clean-up costs will also be incurred 
at a significant number of mines on the national forests, and some sites in the national 
partes and in Indian country.' 

(a) National Park Service 

More than 12S National Parle Service (NPS) units contain abandoned mineral 
land sites, including bardrock mines, coal mines and oil and gas wells. Among the 
federal agencies with land management responsibility, only the National Parle Service 
(NPS) has inventoried abandoned mineral lands on its property, developed a plan for 
evaluating the sites, and set priorities for addressing the associated health and safety 
and environmental problems. 

NPS has identified about 10,000 hazards associated with more than 2,400 
separate sites. Some NPS mine sites may require special attention to health and 
safety, historic preservation, and even reclamation of aesthetic values, due to high 
visitor use and the special mission of NPS. Taking these factors into account, NPS 
estimates the tntal cost of cleaning up abandoned mineral lands on NPS sites at $200 
million, without any budgeting for hazardous waste remediation that may be found 

442 U.S.C. §§9601-9675. CBRCLA established the Superfund program to assure that 
closed hazardous waste sites would be cleaned up, and that funds would be available for 
clean-up where responsible parties could not be found. CBRCLA places full joint and 
several liability for clean-up on all operators and owners of hazardous waste sites, as well as 
others w~ may have contaminated them. Thus, the federal government may be liable under 
CBRCLA for clean-up either because it owns a site (like the abandoned mines discussed in 
this section), or because it generated waste disposed at a private site (like the Bureau of 
Reclamation's waste disposal discussed in the Hazardous Waste section below) . 

'"Indian country• is a term that refers to several different categories of lands owned by 
or benefiting American Indian tribes. They include all territory within an Indian reservation 
whether settled by Indians or non-Indians; dependent Indian communities located on or off a 
reservation; and all Indian allotments located on or off a reservation. The nation's 
continuing trust responsibility to Indians in Indian country is administered primarily through 
the programs of the' Bureau of Indian Affairs. 
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occeasary <J.uriog clean-up . . 'Ibis figure is baaed on a detailed invemory of about S" 
of the k:nown sites . 

. The NPS mineral land reclamation program is acclaimed by other agencies for 
its planning and setting of priorities. The inventory of sites was accomplisbcd in part 
by training Park Service persoDDCI to identify potential problem sites wbcn they 
encounter them. Once a site is identified, expert persoDDCl can be brought in to 
evaluate the environmental and safety hazards. In some cases, NPS uses ltaiocd 
volunteers to evaluate sites. The inventoried sites are to be cleaned up under a 
designated onlcr of priorities: 

1) human bcalth and safety; 
2) mitigation of hazards to park resources; 
3) preservation and interpretation of historic resources; and 
4) preservation of wildlife habitat and endangered species. 

To date, NPS budgetary limitations have restricted most NPS clean-up to the fust 
priority , spending $60,000-100,000 per year on stabilizing sites for human bcalth and 
safety. 

(b) Bunau of Land Management and U.S. Forest Service 

· Both BLM and the Forest Service rq1011 laigc numbers of abandoned mine 
sites. The Forest Service cstimalcs there are 25,000 abandoned sites on national 
forests; the BLM bas not estimated the total on its lands, which may add up to 
hundreds of thousands. In 1988, the Gcocral Accounting Office estimated that more 
than 400,000 acres of federal land are affected by unreclaimed mining sites. More 
than half of these acres consist of abandoned mine sites, where the 1988 estimate 
calculated clean-up costs at nearly $300 million. • More recent agency estimates, 
however, indicate that this figure may be far too low. An BP A staff estimate of the 
total mine clean-up liability, using the questionable assumption that only 2" of 
abandoned mines pose an environmental risk, sees the total at $2.4 billion, some of 
which might be offset by mine operatOrs or other responsible parties. 

The Forest Service began an inventory in 1992 to identify abandoned mines 
that pose environmental hazards. A pilot program on the Decrlodgc National Forest 
in Montana revealed that about 10" of the abandoned mines present serious 
environmental problems requiring reclamation. This and other data lead the Forest 
Service to conclude that the cost of cleaning up the most serious problem areas 
nationwide would total about $2SO million. However, the mitigation cffon, as 
estimated by the Forest Service, would not meet BPA standards. The cost of meeting 

'Geocral Aa:ounting Office, "Federal Land Managaneot: An Assessmalt of Hardrock 
Mining I>amage," Briefing Repoltto the Chairman, Subcommittee on Mining and Natural 
Resources, Committee on Interior and Insular Affairs, Howe of Rcprescntativcs, Apri11988. 
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the EPA Slandards for remedialing bazardous waste sites at Forest SeiVice abandoned 
mines would likely run into the billions of doUars. 

BLM has not estimated the total cost of cleaning up aU abandoned mines. 
However, BLM is designing an inventory plan to identify problematic abandoned 
mine sites. Already 60 abandoned BLM mine sites arc on the National Priorities 
List' for Superfund cleanup under CERCLA (some involve shared liability with the 
Forest SeiVice or Bureau of Mines). 'The largest of these known liabilities is the 
Clarlr. Fork site near Butte, Montana, where BLM's liability will amount to $1()()-300 
million of a ne.uly $1 billion estimated clean-up cost. 

Even BLM's Superfund liabilities could be dwarfed by the cost of providing 
storm water runoff control mandated by the Clean Water Act, which applies to mine 
sites on federal lands as wcll as other sources of storm water contamination. 'The 
staff of BLM's solid minerals division estimates it will cost $60 billion to identify and 
sample storm water run-off at aU mine sites on BLM land. It would then cost an 
additional unknown amount to trap and treat storm water from the sites wbcre 
necessary. 

EPA has, however, recognized the difficulty of mitigating the impacts of storm 
water run-off on federal lands, and has begun developing a general permit system for 
federal agencies to deal with abandoned mines, landfills and oil and gas wells. Under 
EPA's proposed regulatory scheme, a general permit would be issued for each land 
management area (e.g., a BLM state or district office, a national park, or a national 
forest), prioritizing clean-up requirements by watcnhed. 1bis lppi"OICh would save 
costs considerably over the individual mine site permitting JChcme envisioned by 
BLM, and would allow the land D~&D~~gen to dc:terminc the bipest priorities for 
storm water control and treatmeot llroOidin& to the most affceled watersheds. EPA 
staff estimates that the site inventory process under the general permit would cost only 
$4,100,000 to $11,900,000 in the first year for aU Department of the Interior sites. 
Fulii"C:IIICIIWion, bowever, would still cost billioos of doUars. 

Cum:nt mining operations may also lldd to futlue clcan-up costs. A 
considerable number of &Clive mine site& lie on BlM lands and the national forests. 
Since 1981, 26,000 plus of opentioas for budrock mining bave been filed witb 
BLM. Out of approximatc.ly 1,600 cumady ICtive plus of opcntioas, there arc 
more !ban SOO producing minea. 1n llddilioo, nearly 7,000 nocices arc "ICtive" for 
mines distutbina less !ban five acres - where 110 plans of opelatioG arc neccssary. 
The Forest Service estimaiCs approximately 2,200 ICtive mines lie on the national 
forats. 

'1be Bnviroamealal Protectioa Aprq developed the Nmoaal Priorities List to identify 
those bazudous waste sites baving the IJi&belt polaltill eoviroamealal impll:t and therefore 
wamutin& the bipest priority for cleu-up. Silel arc rlllbd ICCOl"lliDa to the UDOUDt and 
toxicity of wutc, the llkdibood of wutc mipadoa from the aile, the pnWmity of bumaD 
babilation, and other factors that dctamine the clepee of rilk. 
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Although most current mine operators on the national forats arc bonded for 
reclamation and clean-up, the BLM has in the past imposed less stringent 
requirements for fmancial assurance. These less stringent bonding requirements have 
cmued a significant potential for the federal government to incur the cost of 
reclaiming current operations in the event of operator default or bankrupccy. 1 In 
addition, unanticipated problems may arise because none of the reclamation bonds 
cover potential future costs to meet water quality standards. If mine closure plans arc 
completed, the agencies generally release the operators without imposing the 
obligation to meet environmental standards in the future . Problems thai arise after 
closure will rest in the hands of the federal landowner. 

(c) Bureau of IDdlau Affain 

There is great disparity in what the various federal agencies know llbout 
abandoned mine clean-up costs, as is evident in a comparison of thc programs of the 
Bureau of Indian Affairs (BIA) and the NPS. Since the BIA has made no systematic 
effort to assess the extent of mine site problems, no good estimates arc available for 
the potential extent of federal liability on lands within the BIA • s responsibility. 

Although the BIA has not inventoried mine sites in Indian country, BIA staff 
guess that the total cleau-up costs for these sites might run in the $100 million range. 
One notable uranium mining site, the now-closed Midnite Mine on tbc Spokane Indian 
reservation in Washington, poses known hazards to neighboring waterways from 
contamination with radioactive run-off. The mine operator plans to abandon the site 
this summer. The operator is bankrupt, but it is wholly owned by one of the largest 
mining companies operating on federal land. If liability for cleau-up cannot be 1egally 
placed on tbc parent corponlion, the openlion will leave behind only tbc minimal 
SIS,OOO bond required by BIA. This bond would not go far toward reimbursing 
clean-up costs that the BIA estimates at SIG-IS million, but otbcn have judged as 
high as $107 million. Such a result would potentially encourage otbcr large mining 
companies to spin off subsidiary mining operators thai would be solely liable for mine 
clean-ups on federal lands. 

Uoexploded OrdDaace 

The federal govemmeot has long used public lands for military training and 
weapons temng. Changing defense dcmaDds have reduced the _. for such sites. 
BLM or tbc U.S. F'uh and Wildlife Service (FWS) DOW manqe OWlY of these old 
military sites that remain CODCamiDatcd with UDCXplodcd ordnance. Such ordnance 
may include munitioas from pistols, rifles and artillery as wcll u bombs from mval, 

"'encral Accoullling Office, "Importauce of F'UiaiiCial Guarameca for Bmuring 
Reclamation of Fcdcrall..allds, • Testimony before tbc Subcommittee on Mining and Natural 
Resources, Committee on Interior and Insular Affain, Houae of Repraeatatives, Mardi 7, 
1989. 
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aerial and ground bombardment. Allhougb the Department of Defense (DOD) is 
responsible for cleaning up the majority of contaminated sites, it is still the taxpayer 
who will pay the fmal bill. As more military bases close, the area of affected lands 
will increase. 

Inventory and clean-up costs arc difficult to gauge, because the technology 
does not yet exist to detect subsurface ordnance over a large area. Both sensors and 
ground-penetrating radar can locate subsurface ordnance, but these arc costly to 
employ on a wide scale. Even when contaminated land is cleared, routine checks arc 
required to ensure that no new ordnance has risen to the surface. Varying terrain and 
climate also hamper detection -- sensors towed across open land cannot be used in 
forested areas, and subsurface ordnance is difficulno locate in swamps or tundra. 

Clean-up costs also vary widely depending on terrain, climate, the size of 
ordnance and the depth at which It is buried. Munitions become progressively more 
unstable and dangerous over time, but some more modem munitions present a new 
problem because they may contain depleted uranium. Several firing ranges require 
Nuclear Regulatory Commission (NRC) licenses for handling this radioactive • 
material . Clearance costs might range from a few hundred dollars per acre to several 
hundred thousand dollars per acre for the central impact area of a firing range -- often 
hundreds or thousands of acres in size. Bomb disposal is also highly dangerous work; 
one disposal expert was seriously injured recently at the Yuma Proving Ground. 

(a) Bureau of Laud Management 

BLM has not performed a comprehensive inventory of unexploded ordnance 
on its lands, but the agency estimates that about two million acres arc affected, of 
which some 100,000 acres arc heavily contaminated. BLM will soon request its f~eld 
offices to identify Formerly Used Defense Sites on BLM lands, where unexploded 
ordnance might be present. By comparing survey results with sites already identified 
by the Army Corps of Engineers, BLM hopes to develop more definite statistics on 
the extent of the unexploded ordnance problem. 

Although DOD bears much of the responsibility for clean-up, BLM must pay 
for clean-up at some sites. BLM estimates that one of the most costly will be clearing 
15,000 acres at Davis Range in Alaska, a former Army site. Since the area is a 
popular hiking spot for Anchorage residents, trails are swqJt each spring to remove 
unexploded ordnance that frost action may have brought to the surface during the 
winter. 

BLM is also responsible for clean-up on 13,500 acres at the Delta Range in 
Colorado. For 24 years, the Colorado Army National Guard used the Delta Range 
for mortar, rifle and howitzer training. Although the National Guard has conducted a 
surface sweep, signiflCallt subsurface contamination remains. 

It is difficult to perform complete clean-up of unexploded ordnance:. Although 
DOD has cleared 20,000 acres on former military sites so that they can be returned to 
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BLM, BLM has refused to accept jurisdiction because unexploded subsurface 
ordnance may remain. For example, at Cudderback Lake Air Force Range in 
California, the Air Force will not certify that the lands are safe. Further .clean-up 
would not only' be costly, but would also potentially disturb the habitat of the 
endangered desert tortoise, which has moved into the region. 

Military base closures will exacerbate the problem of unexploded ordnance on 
public lands. At Fort Ord in California, for example, BLM may acquire 17,350 acres 
of land, including 8,000 acres in the firing range impact area, where clean-up could 
run into hundreds of thousands of dollars per acre. Decisions concerning the site's 
future are complicated by the presence of endangered birds, mammals and plants. 

Other military bases may revert to their prior land status within the next 10 
years as their congressionally mandated designations for military use sunsel. Affected 
bases included Nellis Air Force Base Range in Nevada , Goldwater Air Force Range 
in Arizona, and the Bravo 20 Range in Nevada--notorious for a large amount of 
unexploded ordnance. 

(b) Island Refuges 

FWS has documented contamination by unexploded ordnance on at least 15 
wildlife refuges, with an additional 7 where ordnance is suspected. But as FWS 
inventory efforts continue, additional contaminated refuges may be identified. 
Wildlife may be suffering two separate impacts from past military use. Markers for 
military targets contain white phosphorus that ignites upon contact with oxygen. If 
the markers drop into swampland, the phosphorus may not burn until ingested by a 
bird. Wildlife also may trigger explosions. 

The military is responsible for clean-up at all refuges.' At least one refuge, 
however, has already become a congressionally mandated sacrifice zone: the Culebra 
Wildlife Refuge located on a small island off Puerto Rico. Bombed between 1906 
and 1976, unexploded ordnance now contaminates both land and sea. In 1976 
Congress withdrew the island from naval use, but directed that no funds be spent for 
clean-up. Still other refuges continue to be used by the military, including Midway 
Atoll and Johnston Island in the Pacific. 

(c) Radioactive Munitions 

Through its regulation of the domestic nuclear industry, the Nuclear 
Regulatory Commission (NRC) has developed the Site Decommissioning Management 
Plan (SDMP), which identifies certain sites for high-priority clean-ups. The sites on 

'The military has already cleared some refuges, including the Laguna Afascosa Refuge in 
Texas, but monitoring for subsurface ordnance remains necessary. 
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the list are opemed by entities liccnscd to use radioactive materials, but they have 
become severely conlamimled. One of the most costly SDMP clean-ups will be of 
unexploded ordnance II the active DOD Abcrdccn Proving Ground in Maryland. The 
five-by-two-mile site is strewn with unexploded ordnance, interspersed with 82,000 
kilograms of depleted uranium rounds. Another site that may soon be added to the 
SDMP is DOD's Yuma Proving Ground, where DOD submitted financial assurances 
totalling SISJ million to the NRC to guarantee clean-up. Between five and ten other 
military ranges, not on the SDMP, present similar contamination problems. 

Uncapped Oil and Gas WeDs 

(a) Onshore Wells 

BLM regulates oil and gas leases on ·all federal and Indian lands; the agency is 
responsible for inspection and enforcement at apProximately 112,000 oil and gas 
wells. The majority are on BLM land, but approximately 3,400 active and 2,400 
inactive wells lie on Forest Service lands. Oil and gas activity is present on 64 
national wildlife refuges. Although the BLM is responsible for inspection and 
enforcement of all wells, the Forest Service and FWS are responsible for dean-up 
costs from abandoned or improperly closed wells on their own lands . 

Standards for closing oil and gas wells requtre that the wells be plugged 
correctly and the surrounding land reclaimed . Such closed wells are identified as 
"plugged and abandoned. · In addition. many are temporarily closed. or "shut-in .· 
Production might resume at shut-in wells depending on the price of oil or gas and 
royalty rates. The principal problem facing BLM is "orphaned" wells--wells that 
have been neither plugged nor abandoned and where the operator can no longer be 
located. 

Each well operator must be bonded; bonds are available for individual wells, 
or for statewide or nationwide drilling activity. Since 1960, these bonds have been 
set at $10,000, SSO,OOO and $150,000, respectively. Some states also set their own 
bonding requirements for wells on federal lands within the state. On Indian lands, 
operators must comply with bonding requirements established by the tribes. 

Operators are required to submit plans to BLM for plugging wells and 
reclaiming surrounding land. Although BLM approval of these plans releases the 
operator from future liability, the bond is kept in perpetuity. 

Many bonds are insuff"acicnt to cover the costs of necessary corrective action. 
The DOl Inspector General found that oil and gas lease operators were neither 
classifying wells correctly nor plugging them promptly upon closure. 10 BLM 

"'U.S. Department of dtc IDterior, Off"acc of dtc Inspector General, "Inspection and 
Enforccmcnt Program alld Sclccted Related Activities, Bureau of Land Management, • Audit 
Report No. 90-18. November 1989. 
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responded by increasing inspection and enforcement efforts. 11 In the past year, 
BLM has taken additional measures to reduce potential liability that might result from 
improperly abandoned or orphaned wells. 

BLM inspects only major wells upon closure, because the agency lacks 
suffiCient resources to examine all closures. BLM relies on the legal argument that 
well operators who receive closure approval but fail to follow submitted plans are not 
released from future liability. In the short term, the government may face litigation 
disputing post-closure liability. In the long-term, any delay in identifying these wells 
and locating responsible parties increases the likelihood that the federal government 
will ultimately be responsible for closure costs . 

Such federal closure expenses have already been incurred on a regular basis. 
In FY92 BLM closed a total of 16 orphaned wells at a total cost of $277,000. BLM 
anticipates expenditures in FY93 of $359,650 for plugging wells. However, in FY88 
a single weD closure in North Dakota cost $470,300. BLM acknowledges that other 
unidentified orphaned wells may exist. Federal funds have also been necessary to 
close wells properly in earlier years, but BLM has not kept statistics on the extent of 
the problem. 

Historically , BLM has rarely called in. bonds because operators prefer to take 
corrcctive action rather than default. Any operator forfeiting a bond has little hope of 
securing another one. Since 1990, BJ.M has found 26 companies in default and has 
taken steps to pursue the bond. In all but two cases, the companies paid the 
necessary costs. Of the remaining two, one operator failed to pay royalties of $235 
and filed for bankruptcy. The other operator forfeited a $25,000 bond, of wruch 
$8,898 was used by BLM for restoration costs. Forfeitures may increase in the 
future, however, because small operators may prefer to default rather than to abandon 
a well correctly . 

Spillages of mercury, brine and oil drilling waste also pose potential liability to 
the federal government. Mercury pollution derives from manometers used for 
measuring gas pressure. Mercury has often been dumped when a manometer is 
serviced. Although non-mercury measuring devices began to replace them in the late 
1980s, many old mercury manometers are still in use. 

FWS has probably given the most attention to mercury pollution caused by 
pipeline manometers, estimating that trus mercury is currently the single greatest 
unidentified contaminant in wildlife refuges. Two of the most severely contaminated 
refuges idcntiftcd to date arc D' Arbonne and Upper Ouacruta, both in Louisiana. At 
Upper Ouachita, where oil and gas wells are still active, mercury levels have reached 
142,000 parts per million (the accepCablc level for mercury is 'h part per million). 
Clean-up will cost between $40,000 and $50,000 per well for 350-400 wells. 

"U.S. Department of the Interior, Office of the Inspector General, "Followup of 
Recommendations Concerning Inspection and Enforcement Program and Selected Related 
Activitie&, BuJQil of l...aDd MaDapDeot, • Audit Report No. 92+578, March 1992. 
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Although responsible parties can be identified in this instance, such identification may 
not be possible at all sites, particularly where mercury contamination bas not yet been 
identified. FWS bas also found signiflC311l problems with brine seepage and oil spills 
on refuge land. An:o was found liable for diesel and PCBs in Kenai National 
Wildlife Refuge in Alaska and thereafter spent $44 million on clean-up. 

According to BIM, mercury, brine and oil drilling waste on BLM leases pose 
DO significant environmental problems. But since neither oil drilling waste nor 
elemental mercury is treated as hazardous waste under the RCRA, there are 
effectively no applicable standards suitable for measuring the severity of the 
environmental risk. 

EPA anticipates that these unaddressed wastes will cause environmental 
contamination on BLM land, noting that a number of sites contaminated by oil and 
gas drilling waste have been added to the National Priorities List (NPL) for clean-up 
under Superfund." 1be most costly is Lee Acres in Farmington, New Mexico, 
where drill operators dumped waste that polluted the groundwater. To date, $5 
million bas been spent on clean-up, but there is evidence that the contamination bas 
not yet been contained. 

(b) Offshore Welk 

The Minerals Management Service (MMS) monitors offshore oil and gas 
drilling on 5,837 leases in the Gulf of Mexico, the Atlantic and Pacific Oceans, and 
off the coast of Alaska. 1be relatively few offshore wells are much easier to regulate 
than those onshore, and the agency believes it possesses knowledge of day-to-day 
lease activity. 

Several factors have contributed to concerns that the federal government may 
face liability for offshore well closure, particularly in the Gulf of Mexico, where 
MMS has estimated the total cost of removal of the existing 3,800 platforms at $5 
billion. Many of the Gulf wells are in declining production, and as they become less 
economically viable, major companies DO longer fmd them cost-effective to operate. 
In many cases, this bas resulted in the transfer of leases to smaller independent 
operators with lower overheads. But these independents are also less likely to have 
the requisite resources for closure. MMS is currently facing a logjam of about 1,000 
applications to approve such lease transfers. 

1be transfer of leases bas created a legal question whether the federal 
government can bold the original lessees responsible for closure costs. To date, only 
one lessee bas gone bankrupt without recourse for closure costs. In December 1989, 
Alliance Operating Corporation, which bad several Gulf leases, flied for Chapter II 
bankruptcy. MMS estimated that plugging and abandonment obligations for the 

"'For a discussion of the NPL, see footnote 7 above. 
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Alliance lcascs toealed $24.4 million. Alliance also owed $1.8 million in back 
royalties. A settlement with Alliance's predecessor lessees provided for closure costs. 

Over the past several years, competition for lcascs in the Gulf has diminished 
so much that smaller operators can also afford to win auctions at federal lease sales. 
Although successful applicants must provide evidence of sufficient resources to 
guarantee closure, these smaller operators are wlnerable to fluctuations in the price of 
oil and royalty ntes. These factors make them more likely to go bankrupt, leaving 
the federal government with potential liability for closure costs. 

MMS is neither funded nor authorized to cover end-of-lease costs. The 
agency is now developing several proposals to increase bonding and to provide 
innovative financing for well closures. In addition to regular bonding, MMS now 
holds supplemental bonds and other securities with a face value of $71 millinn. But 
these measures will not affect existing smaller lessees. Unless the liability of the 
original, more solvent lcssecs is established in the law, the federal government might 
someday be left with the liability for closure. 

Irrigation Drainage 

Irrigation is essential to farming throughout most of the West. Federal 
irrigation projects constructed and operated by the Bureau of Reclamation (BOR or 
BuRcc) have historically recognized the value of this agriculture by providing an 
intentional federal subsidy to many western farmers. Irrigated agriculture can have 
negative environmental consequences, however. Drainage water from irrigated lands 
often carries toxic metals, minerals and salts leached from the soil. Depending on the 
concentration of these contaminants and tbe management of the dnlinwater, serious 
hazards to wildlife and tbe environment can result. In addition, the Fish and Wildlife 
Service has suggested that the hazards may extend to human health, when fish and 
wildlife consumed by humans accumulate high concentrations of dnlinwater 
contaminants. tJ 

Irrigation dnlinage contamination often poses hazards to wildlife when 
irrigation return flows are used as a soun:e of water for wildlife management areas. 
1be Kesterson National Wildlife Refuge in California, for example, was desigoed to 
take advantage of drainage from irrigated farms in the San Joaquin Valley . But high 
levels ·or selenium in the dnlinwater caused defonoities and mortalities among wildlife 
using tbe refuge. 

After public outcry led to closure of the Kesterson refuge, 001 undertook to 
remediate this and other sites where dnlinage from federally supported irrigation 

''U.S. Fish and Wildlife Service, Division of Environmental Contaminants, • An 
Overview of Irrigation Drainwater Techniques, Impacts on Fish and Wildlife Resources, and 
Management Options, • prepared for U.S. Environmental Protection Agency, Office of 
Policy, Planning and Bvaluation, May 1992. 
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creates a subslamial blzud to wildlife aDd tbe eaviroameat. A DOl amey t:l tbe 
weatem Slates is gndullly leadiDg to tbe dewJopmeut of ranediadoa plaDa for several 
sites, but questions have been raiaed reprdlag other uaideatiticd or Ullllddrased sites. 
In addition, since tbe process « clanill& up COOIIIDinatioo from iniptioo drainage is 
novel, aDd appropriate IIICIUIS for ...,_tiating dlele sites are UDC:ertain, tbe COlts of 
clean-up are currently impoaible to eslimalc. •• 

Tbe U.S. Geo1cJcica1 Survey, BOR aDd FWS panicipale iD tbe DOl lUll: forte 
on irrigation drainage problems. Tbe task forte SCRICIICd BOR iniptioo projects aDd 
ideotified 31 sites with potcotial COOIIIDinatioo problems. Many of tbe most severely 
coatalitinated an:as drain iDto national wildlife refuges that rely on iniptioo drainage 
u a major source of water for wildlife. Of tbe iDitial group of 31, DOl determined 
that 24 sites warranted fuU RlCODIIIisaDce surveys, after wbich tbe iovestiptioo 
contracted further to only 9 sites where ddailed SIUdica aDd ranediadoa plam were 
judged ncc:essary. 'Ibele SIUdica and plaDs are currently being JIRIIM'd. S1udica 
have been published on tbe ICelldrick Project iD Wyoming aDd the Middle Gn:en River 
Basin in Utah, plus a partial study of tbe wildlife managaneat an:as of west-central 
Nevada. 

Unfortunately, DOl's approach has teaded to minimize tbe problem rather thaD 
giving an objective evaluation of ronllmiutioo from drainwater. Serious 
coatamiDation likcly exteods beyood the 9 sites already identified. Several other sites 
were el.imioated in tbe origioal sc.-ing process because of DOl's lack of lmowledge 
reganliog the biological implldS of kDown CODialllinatioo. A receat informal FWS 
survey has identified dozeos of sites affecting national wildlife refuges where concems 
about potential contamiDalioo have not been fuUy addressed. DOl may have to revisit 
many of these an:as to dctmniDe bow severe tbe problems are and whetber 
remediation is IICCCSSII)'. 

DOl also dowaplays the severity of contaminatioo iD the languqc used in the 
completed Sllldica. For example, the abstract of the ddailed study of WldeC quality 
problems at the Keodrick Project iD Wyomioc Slates that: "TnK:e elemcDts and 
constituents other thaD aelalium were evalualed but generally were not at 
concentrations considered harmful to wildlife or humans. • 1bis Is an elisioo of report 
languace just three pqes later that Slall:l, "'I'rKel elemcDts aDd constitnmts other 
thaD aelalium were evalulled but, uapt for anenlc, boron, CGdml11111, 1MIY:Jiry, and 
feQd In sel«ud bio~Dgfcvl-.plu, were uaeAed to be at 

14Purther iof011111doa on the problems t:l lrriplioa clraiowaller oon!Jmi......, aDd clean­
up is outliDed iD a FWS n1p01t allllpleled iD May 1992 to ulilt the BPA iD addn::uiD& 
oontamiDation from iniptioo drainage UDder the Clean Water Al:J.. Jllid. 
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concentrations not bannful to wildlife or humans. • (emphasis added)." A full 
examination of the entire range of contaminants is necessary before the extent of 
potential clean-up needs and the resulting costs can be evaluated. 

Furthennore, the Department's survey has not examined other sites where 
federal involvement mandates a federal interest in the solution. For example, 
drainwater evaporation ponds in the Tulare Basin in California have selenium 
concentrations far higher than Kesterson ' s. Although the ponds are privately owned, 
some of the irrigation water drained into them is delivered through the federal 
facilities of the Central Valley Project. The FWS drainwater report identifies 
evaporation ponds ali creating the most severe contamination problems. 

The cost of remediation at these irrigation drainwater sites is unknown. The 
basic problem is that no one has detennined what activities will be involved in the 
clean-up, or bow much clean-up is required. Proposed partial fiXes at some of the 
sites will total tens of millions of dollars. Remediation might cost ali much ali $SO­
l 00 million at some sites, if cleaning up past contamination is necessary ali well ali 
ceuing ongoing drainage activity. 

Indian lands have also experienced negative environmental consequences from 
irrigated agriculture. Many tribes rely exclusively on groundwater for drinking 
water, which may be contaminated by pesticides and other toxics. Little alisistance 
bas been provided to Indian tribes to identify and eliminate sources of contaminated 
drinking water. 

The May 1992 FWS report identifaes mecbods of improving ~~W~~~ge~Dent of 
contaminated agricultural drainage and mitigating the resulting environmental 
contamination. It mentioos a variety of mecbods of source control (reducing water 
use or preventing drainwater from reaching the surface environmeut) to reduce 
contamination, as well ali possible drainwater treatment mecbods. Eliminating or 
reducing ongoing contamination must be considered ali an alternative to the cost of 
cleaning it up. Clean-up costs may make it uneconomic to cootinue inigating certain 
lands that yield low-value crops but highly contaminated water. 

''U.S. Geological Survey, U.S. Pisb and Wildlife Service, U .S. Bwau of Reclamation, 
and Wyoming~ of Bnvironmeutal Quality, "Detailed Study of Seleoium in Soil, 
Representative Plants, Bottom Sediment, and Biola in the Kendrick Rcclamalioo Project 
Area, Wyoming, 1988-90, • U.S. Geological Survey Water-Resources lnvestiptioos Report 
91-4131, 1992. 
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Hazardous Waste 

In 1992 tbe Na-1 a-reb Couaci1 publisbed a review of bazudoua was1c 
011 BU.f lands. 11 1bc report idcatifiecl tbe cbief IOURleS of bazudoua Walle as: 

• Minoal W7llCdoiJ twJ bmejlclolion twJ fH"OCU6 1MUIU twJ 11111Djf; 
• otl (1/f(j gos ~ (1/f(j prodilctlolr,· 
• Munidpal Mllill-~ jildliliu gl11m pemt/U or pawtted 

ll1lllu lite ll«reaaWrt twJ PllbiJc l'rlrposu Aa of 1968 (Rtf.PP); 
• Pestldlk oppiJcaliDII, IUJrflge twJ ~ by BLM twJ priW~~e MRn; 
• Hat.IJTflola--,_, IUJrflge twJ dispoiDl jildliliu; 
• Spllll (1/f(j l«Jb from vdlk/a, stonlfe lllllkl (1/f(j ~Unu: 

• UIIMrgrotllld 111/«11«1 Mlltlb; twJ 
• Illegal tblmpUag of hat.atrlou tmd soUd IMUIU. 

To this list might be added tbe problem of unexploded ordnance discussed lbove, 
which. technically qualifiea as a blzudous waste as well. 

The National Research Couacil's CIIIIIDCI"IIion of IOURleS of hazardous was1c 
applies to otber ageocics • lands as well; even tbe BOR leaxs oilllld gas wells on 
lands withdrawn for water projects, IJid bdlcs problems witb illcplly dumped 
blzudous Walle 011 lands Jeued out to muoicipallaodtills or private CllleJprises. The 
discussion below lddrelaea blzudous was1c IOURleS tbll bave not bceD deacribcd in 
previous sections. 

(a) KDowa llaanlaul Wlllte Sites 

Several federal qmcia iuue permits for municlp.t laDdfi11s 011 public lands. 
BLM penoonel cstimllc tbll only about 600 laodti11s bave bceD autborizcd 011 BU.f 
lands, witb only about half of tbele lli11 open. About 40 laDdfi11s bave bceD permitted 
on BOR land. Most permitted laodti11s bave lacbd ldcquatc fencing or security, so 
tbey are often subject to uoautborizcd dumping of bazaRious waslc. 

The National a-reb Couocilllludy refereaces a 1987 Houle Commiaee 
report coocludiog tbll 1 ,000 to 3,000 c:to.lludfill sites exist 011 BU.f lands.17 

This figure would include a sublluliaJ IIUIIIbcr ~ uoautbnrized dump sites. BU.f bas 
bcguD to sample tbe c:to.llaadfills, Ill • COil ~ llpiiiOXimlllcly $17,000 per llilc. So 
far, only 2 of 40 lila bave revealed eavironmeota1 problems requirinc mnedi•tjon. 

''Commitlee to BYa1uB tbe ~ Mllieria1s Maaqemeal Prop-am ~ tbe Bureau ~ 
Laud Maaqemeat, Bolld ~ l!aviroamealal SCudies IJid Toxicolou, IIIII Ownmiaion oo 
Geolcieoces, Bovm-., ud lleloun:a, Nllioal Raeudl Couacil, "lllzudgus Malerials 
011 tbe Pllb1ic Lauds,. NU.II Al:8demy ..... 1992. 

17Commiaee 011 Govemmeat Openlioos, "LIDdfills Oil Dqllrtmalt ~ Interior Lauds 
Viollle Pedenl Bnviroamealal Stududs, • H. ltql. No. 100-457, NoYaabcr 24, 1987. 
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But with this many closed sites, even a low percentage of sites requiring clean-up will 

impose a significant cost on the agency. 

Bl.M is also worting to close or sell its active municipal landfills and dump 

sites, and bring them into compliance with federal solid and hazardous waSte 

regulations. Since 1991, more than 100 leased sites have been closed or sold. The 

BIA has taken a similar approach, trying to ensure that existing landfills in Indian 

country that don 'I meet RCRA standards are capped and closed before more stringent 

requirements go into effect on October 9, 1993. BIA thus hopes to avoid 

requirements for improved closure and continued monitoring. This approach has not 

met with universal approval; several members of the Navajo Nation have served BIA 

with a 60-day notice of intent to sue over inadequate management and closure of the 

landfills on the Navajo Reservation . 

Bl.M and EPA have agreed that approximately 300 hazardous materials sites 

on Bl.M lands require risk assessments under CERCLA. By far the most problematic 

of the landfill sites is the lee Acres site near Farmington, New Mexico. As 

discussed above, oil drilling wastes were dumped in this Bl.M-permitted municipal 

landftll, creating a hazardous waste problem that has made the Superfund National 

Priorities list (NPL) . 11 Bl.M estimates that the total clean-up cost for this site will 

be $10-12 million, with Bl.M paying less than half. 

Bl.M and other federal agencies regularly find and clean up illegal dump sites. 

Such sites are generally smaller than the permitted sites. The most expensive to clean 

up are: 

• illegal drug laboratories; 
. • wire burning sites where copper salvage operations bum 

insulation off recovered wire; and 
• areas where unused pesticides are discarded . 

Agencies also occasionally discover hazardous materials sites on acquired lands, like 

the closed landfill discovered on lands acquired for the Cuyahoga Valley National 

Recreational Area in Ohio, which is now on the NPL. The Park Service has already 

spent over $12 million on clean-up, but further work is necessary. 

BOR shares liability for a number of hazardous waste sites both on and off 

federal land." Out of 400 old construction dump sites, BOR staff estimates that 

"For a description of the NPL, see footnote 7 above. 

••aver the past five years BOR has also operated a rapidly expanding "Hazardous Waste 

Technical Assistance Program, • providing hazardous waste clean-up assistance to numerous 

other agencies. This program has grown from 18 full-time equivalents (FI'Es) in FY88 to 

approximately 115 FTEs in FY93, with a budget rising from less than $2 million to $106 

million over the same period. All costs are reimbursed by the agencies for whom the work 

is performed. 
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only about 20 will require arviroameulal clean-up, at a cost of u much u $SOO,OOO 
each. At Arroyo Puajero in California, BOR has been paying damages to the 
neighboring AnderDI RaDcb in yean when drainage from a nearby Superfund mine 
site floods farm land, in put because of the effects of BOR project operations. The 
Corps of Engineers hu proposed an $89 million fiX for the mine site; it is unclear 
whether BOR would shale any rapoasibility for this clean-up. Another serious mine 
clean-up at the lroa MowllaiD site in Redding, California, may involve a SJOO million 
expansion of an existing BOR dc:bris dam. Altbougb the BOR dam merely receives 
run-1>ff from the mine siae, BOR Sf.lff suggested tbat EPA may find tbat BOR is 
liable, as an "operator" of a hazardous waste site, ID pay for lbe dam expansion. 

(b) Uncertala Future Liabilities 

The degtee of federal responsibility for cleaning utt·vi!Aous ~s waste 
sites is uncertain and has led to litigation in some instances. The BlA in particular 
does not investigate its potential responsibility for hazardous waste sites in Indian 
country until its liability has been firmly established in court. In a 1989 decision, the 
BIA was held responsible along with the Oglala Sioux Tribe for cleaning up dump 
sites on the Pine Ridge Indian Reservation. 20 Dispute has also arisen over liability 
for cleaning up old shcql dip vats on the Navajo Reservation, where BIA asserts it 
has no liability because it served only as an advisor, but the Navajo N~ion maintains 
tbat BIA is responsible for clean-up because it had "primary jurisdiction" over the 
sheep dip vats. 

In addition, there are a signifiCaJI! number of abandoned underground storage 
tanks located on Indian lands. Many have not been adequately closed, capped or 
removed; leakage may pose a threat to groundwater. The BIA has not surveyed 
underground storage tanks on Indian lands, despite the potential impact on tribal 
groundwater supplies. Due to the BIA's lack of interest in surveying lbese or other 
waste sites for which its legaltiability has not been proven, no estimate could be 
developed for unfunded environmental clean-up costs in Indian country. 

The extent of government liability remains unknown also with respect to 
Alaska lands that the federal government contaminated with asbestos and olber 
hazardous wastes and later transferred to Alaska Natives. Altbough BLM' s efforts to 
inventory Native lands are incomplete to date, there are known situations where 
contaminated buildings and property were conveyed to Alaska Native corporations as 
part of their entitlement under the Alaska Native Claims Settlement Act of 1971. The 
resolution of this problem may involve substantial cost to the federal government. 

Waste sent to landfills off federal land and hastily closed landfills on federal 
land creates another problem of potential liability tbat is difficult to evaluate. BLM 
and BIA's efforts to clo$e landfills this year will solve the immediate problem of 
avoiding RCRA compliance problems, but it will not address the underlying problem 

20Blue LeU v US 8umJM oflndian A,ffairs, 867 F.2d 1094 (8th Cir. 1989). 
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of bazardous materials ercapiq into grouadwarer aod the surflce eavironmeut. 
Grouodwarer <Xllltam.illatioo may pose new liabilities i: fUtum years. In addition, 
BOR bu already bcCII identified for possible cootributioo to Supeduod clean-ups 11 
two ludfills aod ooe other site wbem BOR-geuerlled PCB-Iadeo oil was disposed of. 
Other similar sites may be discovered in the futum, becauac BOR's oil wastes have 
bcCII disposed of· in many locatioos by many waste haulers. 

In geoenl, the cost for cleaoiog up each hazardous waste site does not re.ch 
the order of mapitude of the mine sites or unexploded ordoaoce disposal. AJ 
discusaed above, BUd estimates that the largest laoclfiD on BUd land will cost only 
$10-12 mi11ioo to bring into euviroomeolal compliance. But the enormous number of 
potcotia1 eoviromnental bazards on public lands may produce a subslaotial budget 
impfoct, oooetbeless. · 

Radioactive Materials 

Non-military ndiollctive mlleriala are closely rqullled by the federal 
government through the NRC. Although most of the costs of disposal of privuely­
uaed ndiollctive materials should not fall on the govemmeat, the long half-life of 
many ndiolctive materials makes it difficult to predict futum federal liability. Ulllike 
many other fedenlliabilitiea, ndiollctive materials caooot be cleallcd up; the question 
ia one of maintcoaoce, surveillaoce, with an ultimate goal of pemumeot isolation from 
the eoviroomeot. 

a) Nuclear a-ton 

Decommissioning of rommercial nuclear reactors must be paid for by the plant 
liceolce through fioaocial raerves set aside during the life of the plant. However, 
rccaJt prc:mllUre shut-downs of reacton including those 11 Trojan in Oregon, Yankee 
Rowe in Musacllllsetta, aod Rancho Seco aod Sao Onofre, both in California, have 
prompted IXliiCerDS that them may be insufficient funds for decommissioning. 1be 
federal govemmeot is IJill responsible for these costs, which fall to the utilities and/or 
their ratcpeyen. But the prospect of an appeal for a federal bailout caooot be ruled 
out. 

Deoommiuiooiog can be punued either through immeclille dism•otlemeot 
(DI!CON) or by placing the facility in a k'mpOrary, sealed condition that permits 
delayed dismaotlement (SAFSTOR). .ft' the SAFSTOR option ia foUowed, the utility 
rc:Woa the spent fuel on-site until it can be sent to a federal storage facility. 1be 
SAFSTOR option effectively po11p011es major expenditures aod allows the utility to 
build up its decommissiooiDg fund through rile recevery until final DECON takes 
place. 1be simple fact of delaying clean-up may, however, pose new risks. 

Despite the privue respoosibility for nuclear plant decommissioning, the 
govemmeot may eveotually be sued aver its inability tbus far to provide a permanent 
storage site for spent nuclear fuel aod other high-level waste. Study of the 
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prospective Yucca MOUIIIaiD lice for a penDIIIelll RpOSitmy is more tban a decide 
behiDd IICbedule. The delay bu led - utilities to COIIIider litiptioa compelliDg tbe 
goverummt to ~ ia tbe COlts for lfOriDg tbe spent fuel after 1998 (tbe oriciDal date 
wbeu tbe govemmeat illtalded to accept spent fuel). 

The COlts of tbe fedenl commert:ial nuclear waste management program are 
met through tbe Nuclear Wille Fund, wbicb is coastituted from a millage fee on 
nuclear clcctricity. A poaible 1101111:e of future federal liability ia Ibis program would 
arise if tbe Nuclear Wille Fund proves inadequate to meet tbe program's COlts •. Such 
a development could rau1t from continuing premature shut-downs of reactors and tbe 
lack of lk:eose rmewals for exisling reactors, so that tbe fund bas little income ia tbe 
2020 to 2040 time frame wbeu COlts for transportation and emplacement of wastes are 
expected to be bigb. 

The Secrewy of BDergy is requiml by tbe Nuclear Waste Policy Act to assess 
tbe adequacy of tbe Nuclear Waste Fund fee annually, and adjust it as -..ry to 
guarantee that sufficieat funds are available wbeu needed. However, assessments 
bavc been occurring only about every thRic to four years, and tbe Secrewy bas been 
unwilling to adjust tbe fee ia tbe past for politic:al reasons. The Gcncnl Accounting 
Office bas strongly m:ommended that tbe fee should be indexed for inflation, and tbe 
fee assessment rcsponsibilitic should be taken more seriously. 

Non-power reacton (NPRs), many of which are univcnity owned and 
operated, are less costly to decommission tban larger, C0111111C1Cial reactors. Some 63 
NPRs bavc aln:ady been shut down, but tbe federal government is responsible only if 
tbe educational insti1ution is fedenlly owned. The NRC estimated in 1990 that 
decommissioniag tbe six rcmainiag federal NPRs would cost $14S million. Two bavc 
already closed, but tbe rcmainiag four bave no scheduled shut-down date. The most 
expensive of tbcsc will be tbe nuclear ship Scnrcuuulh, wboac lk:eose expires ia 1996. 
In 1990, decoounissionin COlts were estimated at $76 million. 1bc U.S. Maritime 
Commission bolds tbe license and will seek an appropriation specifically for 
decommissioning. 

b) Nuclear Mataials 

The NRC and tbe 111a1cs (wberc tbe states bavc agreements with tbe NRC to 
take over tbe lic:easinc of nuclear mucrials) have issued some 26,000 materials 
liccnscs to institutious that bandlc radiollctivc material, iacluding bospitals, rcsem:h 
labontorics and indultrial facilities. The ~ of materials Jiccnsees are rcquiRd 
to assure clecommissioain COlts as put of tbe lic:casing process. The govemmeat is 
responsible for all ....._,miuiMiag COlts in only S 13 c:asea wberc tbe licenlc iJ beld 
by tbe fedenl govenment. 

Recently. however. tbe fedenl government began to develop decommissioniDg 
cost-~ qr=nenu with govenment contniCtol'l. For example, a T--'-secl 
Navy CODllal:tor, NFS Bnrin, will have - of tbe decommissioniDg COlts for its 
fuel production flcilily met by tbe fedenl govemmcnt. In 1990, Ibis and similar 
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guarantees to contractors totaled between $200 - $300 million in future federal 
commibnents. 

Over the past several years, the NRC bas identified 46 materials licensees with 
highly contaminated sites, some of which are now on the NPL.11 In 1990, the NRC 
implemented the Site Decommissioning Management Plan to clean up these sites. 
Only 3 of the 46 SDMP licensees are federal entities for which clean-up costs will be 
paid by the government. Two sites are located in Watertown, Massachusetts: 
Watertown Arsenal and a site owned by the General Services Administration. Sixty­
five million dollars bas been spent on clean-up at Watertown Arsenal, of which about 
half was used for the disposal of radioactive material. The most seriously 
contuitinated federal site is the Aberdeen Proving Ground in Maryland, which is still 
in active use. The NRC anticipates that removal of unexploded ordnance and 
depleted uranium rounds at this site will be both highly dangerous and extremely 
costly. 

(e) Project Chariot 

In the 19S0s the federal government considered carrying out the "Project 
Chariot" plan to use nuclear bombs to create a harbor in northwest Alaska. Although 
the bombs were not detonated, scattered nuclear weapons experiments and related 
activities left a legacy of lands contaminated with nuclear materials and deep mistrust 
among Alaska Natives due to concealment of the contamination by government 
agencies. A federal clean-up by the Department of Energy is planned, but the full 
scope of government liability bas not been determined.11 · 

11For a descriptioa of the NPL, see footnote 7 above. 

"'The question of radiolctive exposure to Alaska Natives is one aspect of a separate 
investiptioa currently being conducted by the Committee. 



310 

Cooclusion 

· Although this rqJOtt provides oaly an overview of liabilities, not a preciJe 
assessment of the polallill clean-up COlli, it is ~ dill these COlli will play a 
significant role in future budp:.t decisions. If all eovironmealal liabilities an: 
CODSidered - includiJI& n:mediatioo of hiply c:ontamiQifcd DOE complexes and DOD 
sites23 

- clean-up COlli will rivl1 the expaue of the savings and loan blilout. 

Clean-up CIIIIIOt be ipoled; it is DOW the raponsibility of the Administration 
to develop a systematic l'elpOIIIe and to ideotify wbere Coogrcssionallldion may be 
required. Initiatives to dlle bave beeo UDeVeo, diclaled as mucb by agency culture as 
by any other fon:e. For example, the NPS bas developed the most creative l'elpOIIIe 

to clean-up, wbile the BIA bas ldoptcd an ostrich-like approach bopiDg the problem 
will vanish. 

The Administralion's response sbould address the following: 

a) Goveromeut-wide Stanclanh 

The absence of govemmeot-wide standards bas led to wide disparities in 
agency fmdings. For example, the Forest Service failed to consider the cost of 
meeting EPA standards in their plans for ranediation of abandoocd mine sites. 
Thus, their estimares for clean-up may be significantly below wbal will 
actually be required. 

b) Metbocloloa' 

Agencies bave nx:eived 110 guidance on methodology for inventorying 
contamination or setting priorities. Agencies sometimes compiled inventories 
dill they later fOUDd to be inadequate. For example, altbough the FWS 
compiled reports in 198S and 1986 rqanting contaminants in tbe refuge 
system, 110 systematic inventory of contaminants began until 1989. FWS 
survey efforts an: still ongoing. Otber ageocies plan to devote buge amounts 
of Slaff time and resources to clelailed inventories witbout any plan for 
beginning ,.......,iMion of the wont sites in the near future. 

c) lnYeDtory 

Inventory is eueotial not oaly to Cllablisb the extent of the problem and to 
identify priority sites, but alao because the louger a problem remains 
unidentified, the greiiCr the prospect dill the federal govemmeot will be the 
oaly one left to clean it up. Altbough a clelailed examination of every site is 

Dm 1990, the Congreaioaal Budpt Office fouad dill the COlli of bazudous waste 
compliance and clean-up ldivities .t federal flcilities could exceed $ISO billion over the next 
three decades. Congressioad Budpt Office, U.S. Coqress, "Federal Lilbilities UDder 
Hazanlous Waste Laws, • May 1990. 
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not required before beginning clean-up, an inventory to detennine the scope of 
the contamination and tbe highest priority sites is necessary before clean-up 
can begin. 

Agencies that have undertaken successful inventories have all recognized the 
importance of training existing staff. Both NPS and FWS sent questionnaires 
to their staff and provided training in how to respond. NPS prepared a 
videotape to train staff and volunteers on the identification of abandoned mine 
sites and other contaminants on NPS lands. By contrast, the BIA and BLM 
have taken little or no action to train staff in hazardous waste management, 
which is a significant contaminant problem both in Indian country and on BLM 
land."' 

d) Funding Clean-Up 

The federal government must explore innovative clean-up options. A "poUuter 
pays" policy has already been adopted successfully to fund the Abandoned 
Mine Land Fund under the Surface Mining Control and Reclamation Act. 
Unless the Administration and Congress encourage polluter responsibility for 
public land uses, clean-ups may never be adequately funded . 

Once agencies establish inventories and prioritize clean-up sites, it is important 
that these priorities are not altered either through legislative or executive ac.tion . 
Cenain clean-up projects for which the government does not have legal liability have 
already received eannarl<ed appropriations. Such appropriations relieve the polluters 
of responsibility and make it more difficult to budget for future clean-up. To 
continue this practice would ignore objective criteria established by agencies to ensure 
that the most severely contaminated sites receive immediate attention. 

Many factors will influence how the clean-up moves forward: 

• Clean-up requirements change and new technologies make it possible to 
achieve more stringent levels of clean-up. For example, the potential 
cost of cleaning up sheep dip vats was not anticipated when the vats 
were abandoned. Nor was the extent of contamination fuUy 
recognized. 

"'Lack of training not only hampers the inventory and clean-up process, but also bas 
health and safety consequences. A DOl Inspector General report found that 757 Department 
employees had been injured by exposure to hazardous materials since 1988. The report 
recommended that all appropriate staff receive training for handling bazardous materials. 
OffiCe of the Inspector General, U.S. Department of the Interior, "Management of 
Hazardous Materials by the Department of the Interior," Audit Report , Report No. 93-I-873, 
March 1993. 
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• Agencies must evaluate the cost-effectiveness of identifying, locating 
and pursuing other responsible parties who might contribute to clean­
up. Litigalion costs may be greater than clean-up costs, yet agencies 
must also consider the fact that failure to pursue responsible parties 
encourages polluters to view the government as a "deep pocket" 
defendant. 

• Existing policies may also be contributing to future clean-up problems. 
For example, BLM and BIA plan to seal or sell all landfills for which 
they are responsible by October of this year, yet there are no plans for 
future monitoring to provide prompt detection of any seepage into 
groundwater. The content of these landfills is unknown; they may 
contain hazardous waste mixed with municipal waste. Sealing them 
today may be creating tomorrow's Superfund site. 

Of the range of environmental clean-up problems discussed in this report, 
irrigation drainage poses some of the most serious questions for federal policy. 
Irrigated agriculture is the only area in which the federal taxpayer intentionally 
subsidizes an activity that contaminates federal land, yet no clean-up requirements or 
pollution reduction standards are generally imposed on the beneficiaries. In most 
other areas, some steps have been taken to halt pollution on a program-wide basis," 
yet irrigation of selenium-laden land, with no solution for handling the drainage, 
continues virtually unabated. The problem of clean-up cannot fully be addressed 
unless first policies are established to halt or reduce the ongoing contamination. 

One of the most disturbing findings of this investigation was that the federal 
government is acquiring liability. For example, at Arroyo Pasajero near Huron, 
California, BOR is considering purchase of contaminated land for a wildlife 
management unit. Asbestos from the nearby Superfund site, the Atlas Mine, has 
polluted water flowing across the land. The BOR knows of the Atlas Mine pollution 
because it has already paid $7 million in damages to the nearby Anderson Ranch for 
contamination from the mine that may be exacerbated by the BOR project. BOR land 
acquisition at Arroyo Pasajero will not only increase federal liability on those lands, 
but might also lead to the government acquiring greater responsibility for cleaning up 
the Atlas Mine itself, which lies on BLM land. 

Budgeting for future clean-up could also be affected by congressional action to 
establish compensation funds for victims of actions for which the U.S. government 
may share culpability. In 1990, Congress approved the Radiation Exposure 
Compensation Act for uranium miners and individuals affected by immediate fatlout 
from atmospheric nuclear weapans testing at the Nevada Test Site. The bill 

2'1be only other program described in this report where the government supports 
continuing creation of environmental contamination is the operation of l!lilitary ordnance 
testing ranges. The unique nature of that program, where there is no alternative for meeting 
the important national security purposes of the ranges, renders it impossible to halt the 
ongoing contamination. 
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cstablisbcd a trust fuDd duoucb wbic:h a qualifyiua pcnoo could m:eive bctw-. 
SSO,OOO and $100,000 clepcndinc oa qe at CXJIOIUrc, time exposed and the type of 
cmcer developed. COIIgress may extend the Al:t to cover tbosc exposed to radiation 
while wortiq in the llllllium mills. Future trust funds may be established to 
oompeosatc otbcr victims af U.S. govcrnmcot actions, iDcluding tbc residents of 
Ron&ciaP Atoll in tbc Manball biUids who were also exposed to high doses of 
rwliation from nuclear lleSCiac-

Clcao-up wiD cost taiS af billioll5 of dollan. It is clear that tbc era of fcdcral 
bailouts bas pwed and tbc Cltisting piecemeal fcdcral response must be replaced by a 
new, cohesive lpproiCb to lllbltal I'CSOUitlC managancnt. Tbc Administration and 
Congress must incorporale cleo-up into tbc IIIDUal budget process. Unless such 
ICtion. is taken, cnviroamcatal clcao-up may never be adequately fuodod. 
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Examples of UXO-Contaminated Sites Identified by BLM. 

MILITARY MUNITIONS WASTE ON THE PUBLIC LANDS 

The following are examples of waste munitions situations on the public lands: 

I. Fallon, NV (Navy): 7,000 acres; BLM-managed (Total contaminated acreage outside 
of existing military reservations ("withdrawals") is 24,000 acres; however, 17,000 
acres are included in a proposed expansion of the existing withdrawals.) 

Ordnance has been dropped on BLM-managed lands outside the boundaries of military 
withdrawals since the 1940's. 
The Navy has conducted a surface cleanup, but will not certify that the subsurface in 
clean. 
The BLM has closed the 24,000 acres to public access for safety reasons. 
The BLM will transfer these 7,000 acres, along with the 17,000 acres requested, to the 
Navy and terminate current recreation, grazing and mining uses unless a certification 
that the subsurface is free of munitions waste is received for the military. 
Desert valley floor with sparse vegetation. 

DISCUSSION: A search of the subsurface on these 7,000.acres should be made for 
UXO to determine if there really is a safety concern. Individual or widely dispersed 
ordnance could be removed and the lands opened to all normal uses. It is probably 
uneconomical to cleanup heavily contaminated areas. Heavily contaminated areas 
would be transferred to the Navy. 

2. Colorado Army National Guard Range near Delta, CO: 13,502 acres; BLM-managed 

This range was used for mortar, recoilless rifle, !55 howitzer, and 8 inch howitzer 
practice from about 1960-1983 and again in 1988-1989. 
UXO has been found and detonated in place by the Fort Carson explosives ordnance 
disposal (EOD) personal. . 
Within this range area, BLM has authorized grazing permits, ~mining ci"aims, and oil 
and gas leases. 
There have been requests for powerline and pipeline rights-of-way. 
Guard/DOD will not certify lands are safe. 
Low rolling hills with pinion juniper lined draws crossing the range area. Soils are 
cobbled sandy and very rocky. Low sage and various grasses predominate. 

DISCUSSION: Search of the subsurface is needed to protect current and future 
authorized land uses . 
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3. California Desert Conservation Area: BLM-managed 

Large portions of the area were used for training during WWII. 
Small arms, tank, and mortar rounds are periodically found. 
The Imperial Sand Dunes area, including the heavily used off-road recreation areas, 
yield some UXO every few years. 

DISCUSSION: This is a situation where there are hundreds of thousands of acres with 
widely scattered individual or small groupings of munitions waste. Shifting sand dunes 
periodically expose previously buried munitions. Many of these areas are heavily used 
by recreationists. 

4. Davis Range, AK (Army): 15,000 acres; BLM-managed 

The withdrawal of 4,720 acres these lands expired September 26, 1976. 
The BLM issued a Special Land Use Permit (SLUP) to the Amy for use of additional 
acreage. The SLUP expired September 13, 1973. 
The Army EOD has swept and cleaned this area, but will not certify the lands as safe 
because of subsurface contamination. 
This land is under BLM jurisdiction, but has not released the lands for State of Alaska 
or Native corporation selection until the safety issue is resolved. 
The hiking trails in this area are swept each Spring to remove UXO which has risen to 
the surface as a result of frost action. This is a popular hiking area lying between 
Anchorage and the Chugach State Park. 
Terrain is rolling foothills with boreal forest to tundra vegetation. 

DISCUSSION: Once the lands are certified as safe, they would probably be made 
available for State or Native selection to satisfy their statutory land entitlement 
requirements. 

5. Beale Air Force Base, CA (Air Force): BLM-managed 

A military withdrawal was revoked. 
UXO was found and the EOD swept and cleaned the area. 
The EOD will not certify that the lands are clean because the subsurface situation is 
unknown. 
The BLM has these lands under a "public safety" withdrawal. 

DISCUSSION: There are demands on these lands for various uses or for transfer out 
of Federal ownership. Until these lands can be certified as clean, no use is being made 
of these lands. 
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6. Interstate 80 corridor in western Utah: over I ,000,000 acres, BLM-managed 

this was a range area during World War II 
lands lying between the current Hill Air Force Base Range, Dugway Military 
Reservation, and Wendover Ranges 
possibly not all this area has had a surface sweep 

7. Crow Flats, New Mexico: BLM-managed 

this area lies east of McGregor Air Force Range 
munitions waste are from World War II 
do not know if this was pan of the range or the munitions waste is from misses 

8. The Knolls Special Recreation Management Area, Utah: BLM/DOD-managed 

this is a sand dunes area used by off-road-vehicle recreationists 
the special recreation area is BLM-managed; adjacent dunes are DOD-managed 
this is part of the 1-80 corridor mentioned at 7 above 

The following are examples of waste munitions situations on public lands withdrawn for 
military purposes where the DOD wants to relinquish the withdrawal and the lands would 
revert to BLM-management: 

I. Cudderback Lake Air Force Range, CA (Air Force): 7,546 acres; Air Force-managed 

This bombing range withdrawal has been relinquished by the Air Force and is no 
longer in use. 
The military will not certify that the lands are safe and, therefore, the BLM has not 
revoked the withdrawal and accepted jurisdiction over these lands . 
Approximately one-quarter of the range was used as impact areas, the remainder used 
as safety buffer zone. 
The endangered desert tortoise have moved into this area. Any cleanup may have 
significant impact on the tortoise and probably could not be done. 
Impact areas are dry lake beds. 

DISCUSSION: A search of the subsurface (which does not affect the tortoise) should 
be made so that the knowledge is available as to how much of the range has subsurface 
UXO. Then a decision needs to be made as to the future of this tract- return to BLM, 
transfer to F&WS for tortoise sanctuary because too dangerous for other uses, or leave 
with DOD as a non-use area and let nature take its course. 

2 . Mountain Home Air Force Base, Idaho: DOD-managed 

DOD wants to relinquish this withdrawal for a small arms range 
DOD can not certify that the subsurface is clean, so DOl has not accepted the lands 
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The closure of miliwy bases presents many problems related to munitions waste. Some 
examples are listed below. 

l. Fort Ord, CA: 8,000 acre impact area as pan of a 17,350 acres to be transferred from 
Dept. of the Army the Secretary of the. Interior; Army-managed. 

The EOD will sweep and clean the surface and certify as safe for surface uses only 
(recreation). 
No construction or other uses which would penetrate the surface or have heavy ground 
pressure would be allowed. 

Rolling hills with maritime chaparral habitat. 

DISCUSSION: Knowledge of the distribution of subsurface munitions waste is needed 
to determine what surface activities can safely take place in which locations. Without 
this knowledge, more extensive areas will be marked off-limits than is probably 
necessary. 

2. Fort Wingate, NM (Army): More than 1,100 acres; Army-managed 

The entire installation is on withdrawn public domain. The test range and munitions 
disposal areas (±1,100 acres) are not planned for return to the BLM. The BLM plans 
to determine these lands as changed in character and not suitable for return to the 
public domain. The DOD will retain management and liability of these lands until they 
are cleaned and certified as safe for disposal. 
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Summary Information Supplied by the Forest Service 

FOifST IESDW STATE mi!Of-

Chey~ * Ill' 1.0. 1192 

l!J\i . All .. E.O. 1367 

Be~Y~ing .. E.O. 4081 

McClellan AL E.O. 4114 

Jackson sc E.O. 4115 

Pine Plains NT E.O. 4193 

1 .......... PA ( ,0. 4194 

Upton liT E.O. 4195 

, .. VA E.O. 4196 

Eustis VA e.o. 4197 

Hus:phreys VA E. O. 4198 

Oix NJ (.0. 4199 

...... 1C E.O. UOO 

Michigan Ml £.0. 4243 

Medic ine low llY E.O. 4245 

Coranedo AZ (.0. 4246 

Savarw\e . IL E.O. 4247 

tcno• .., E.D. 42-\1 

Savanna IL E. O. 4458 

Missoula MT E.O. 4503 

• Military Sit"/I .. H that ar e/can be returned to NFS 
A~OCIC.CDD 

1191 - 199'Z 

.... ._ DATE EFFKTIVE CITATIDI EFFECT 
(If Dlff..-..t) 

API 19, 1910 Crow Creek division 
transferred to De~rt~~ttnt 
<lf war. 

MYlt, 1911 L.ind frCM~ Fort \l ingate 
Mi litary hun-at ion. 

OCT l, 1924 htabl i shed from par t of 
fort Beming Mil ita ry 
~eservation. 

DEC 22, 1924 Estabt ished ftOIKt part of 
C at!'~) Mcclellan Milit ary 
l!.es~trvation. 

DEC 22, 1924 Established from part of 
Fort Jackson Military 
Reservation. 

APR 10, 1925 Establi s hed fr0111 part of 
Pir~e Pla ins Mil itary 
Reservation . 

API tO, 1925 Established from part of 
Tobyharn.il Mi I i Ury 
Reservati on . 

API 10, 1925 Establi shed from part of 
Upton Military hservation . 

APR 10, 1925 Established fr011 pert of Lee 
ll:esuvation. 

APR 10, 1925 Establ fshed frM~ part of 
Fort Eustis Mil itary 
Reservation. 

APR 10, 1925 Established fr0111 p.1rt of 
H~reys Military 
Rest-rvilltion. 

APit 10, 1925 Established fr0111 p;~rt of Oix 
Mil itar y Reurvatfon. 

API: 10, 1925 Esub t fsht-d fr,. pert of 
Callp Pteede Mi l i tary 
Reservation. 

JUO 5, 1925 Fart of fort Brady Military 
Reservation added . 

JUN S, 1925 Lard added From Fort Fra~ls 
E. Warren. 

Jill 5, 1925 Par t of Fort Hu.chuc• 
Jltitituy Reurvation aci:Md. .... s. 1925 Established frM~ part of 
Sa vaRia Jlt i l i tary 
Reservati on . 

JLOI '· 1925 Estabt 1shed part of c_,., 
Knox Mi litary Reservation. 

JUII 15, 1926 Harne ch~ to Bellevue· 
Savanna. 

SEP 2, 1926 Part of fort Missoula \load 
and Tin-ber Reservation .-.. 
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Upton ., E.O. 4676 ... Z9, 19Z7 Executive Order 4195 , ~ted, 
API 10, 1025, tft'oked. 
•- discont ii"'Ued. 

lemi,.. .. e.o. '"' DEC 2, 1927 hecutive 0~ 4081, dated 
OCT J, 1924, rncirded. 

Pine Pl•fna ., r.o. 4176 DEC 2, 1927 EJieeutiw Ordr 4193, dlted 
API 10, 1925, rneinOed. 

Eustis •• t:.O. 4776 DEC 2, 192:7 Executive Ordtr 4197, dlted 
APt 10, 1925 , re5cinded. ...... liD E.O. 4776 DEC 2, 1927 Executive Order 4200, dated 
APit 10, 1925, rescinded. 

Dlx ., E.O. 4152 ... 6, 1928 Executive Ol"der 4199, dated 
APR 10, 192S, rescinded. 

<nox .. £.0 . 4152 ... 6, 1928 Executive Order 4248, ct.ted 

""" 5, 192S, rneinded. 
Mcelell.n Al E .0. 41117 .. , 4, 1921 Exeeutiw Orditt' 4114 , dated 

DEC 22, 1924, rescirded . 
Jackson sc 1:.0 . 4114 • , 17, 1928 beeutlw order 4115, deted 

DEC 22, 1924, r"cil'ld.d. 
lee YA (.0. 4916 U ZS, 192:8 Executive OrOtr 4196, dated 

API 10, 1925, rHc:indecl. 
thaphreys YA !.0. ""' MJii 11, t928 Executive Ordotr 4198, dated 

APR 10, 1925, rescinded. ·-..... •• e.o. 4976 OCT 10, 1921 Executfw Order 4194, dlted 
AN 10, 1925, rncinded. 

Coronodo .. E.O. 5147 .... 1, 1929 "'-cltuca Diatriet deleted by 
revocation Executive 
Ol"dd't 4246, dlted ... S, 192S, rd Executive 
Order 427111, dlted 
JUL 31, 1925 . 

Pisph . NC P\blle L• 521 AUG 26, 19JS 49 Stet. aoo l.-:i .tdld fr011 Otnn Hosp. 

ChoetewhetdiM • fl PW»lle L• 661 ... 27, 11MG 54 Stet . 621 Forest tr-ferrtd to W•r 
S4 Stet . 655 DtpertMnt • 

Desoto . .. Plj)lle L• 154 .... 19, 1940 DEC 4, 1940 54 Stet. 12l Authorize llr'd trensferrecl 
to Secretary of War si.Gject 
to reverter . 

Drioto .. See. of w.r ,. 1t, 1947 Mot 11'\A:Jlishtd t-. Shelby lwds rnoerted 
to Metion.l fornt ~r 
PWlie LIIW 7!.4, 
.u. 19, 1940, 54 sut . m . 

Mll"qqattl "' P.L.O. 5ZJ OCY 4, 1948 13·F . R. 5950 Pert of fort lrady hrget 
11:11'181' Mil ftary Renrvetion -· HiiWitha •• P.L.O. 523 OCY 4, 1948 13·F . R. 5950 Pert of fort lredy Target 
lenge Jlilftery hserv1tion -· Lolo JOINT E..O. 10403 -5, 1952: 17-F. R. 10099. Portion ldded of fort 
JliSSOYll Mllftlry 
l~etlon. 

ICOOtlnllf "' lnt~ OCY 1, 1969 ~ew zr, 1969 14-F . R. 189S5 lnterchlnte td th Corp of .,... ~ OCY 8, I* EnginMr Li~ D•. lend -· lootenai "' lnt~ .... 6, 1971 R:PT 10, 1971 36· F. R. 11252 llr'd edded . Corp of .,... . .U. ZO, 1971 Enatrwer/fS Jntereh..-.ge • 
Sequofe/Sierr• . CA lee. of •• end -•• 1991 56 F. R. 2.2393 Deleted PIM Flet L1k.e. Addod ............ ... Z9, 1991 L•ke Jslbelt• 
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MILITARY BABBS THAT ARB/CAN BB RETURNED TO NATIONAL FOREST SYSTEM 

CIBOLA NF 
NBW MEXICO 

Area Involved 

FT. WINGATE 

REGION 3 

Total Acreage Type of Authorization 

5,956.5 PLO 999, BO 4208 

(Description of Area being declared excess to Ft. Wingate Depot Activity) 

KAIBAB & 

COCONINO 
NBW MEXICO 

NAVAJO ARMY 

DB POT 
26,000 PLO 59, 176, and 661 

Language in PLO' s and EO provide for reversion of most of arE!& to NF. 

REGION 5 

Area Involved Total Acreage ~Authorization 

LOS PADRES HUNTER LIGGETT M.R. 45,700 ac. Act of 7/26/56. 
returned to NF by same act. 

REGION 8 

Area Involved Total Acreage !YP.e of Authorization 

Kisatchie Louisiana NG 1,584 HR 5326 
Authorized the Secretary of Agriculture to convey 1,587 acres KNF to Louisiana 
Nl Grd for 1,584 acres of NG lands - The Act contains a reversionary clause 
that would require the land to be returned to the U. S. Government when it is 
no longer used for training and support of the Louisiana National Guard. 

Choctawhatchee Bglin AfB. FL 464,000 PL 76-668 - Act of 
June 27, 1940, transferred control and jurisdiction of the Forest Service to 
the control and jurisdiction of the War Department for use of military purposes 
464,000 acres of the Choctawhatchee National Forest in Flori~. 

The Act provides for the return of the land to National Forest status when the 
land ceases to be needed for military purposes. 675 acres were returned in 
1980 by Public Land Order. 

Area Involved Total Acreage Type of Authorization 

Cookson Hills LUP CAmp Gryber 28,122 28,122 acres of the 
Cookson Hills Land Utilization Project were transferred from the jurisdiction 
of the Secretary of Agriculture to the Secretary War at the cmset of World War 
II. This was accomplished by a series of Executive Orders. One Executive 
Order 9282, provided that the lands would be returned to the Secretary of 
Agriculture for administration under Title III of B. J. Act >rhen no longer 
needed for military purpose. 
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an!BR ACTIONS INVOLVING NATIONAL FOREST SYSTEM AND MILITARY 

REGION 8 

South Carolina Union Bombing Range 

REGION 3 

New Mexico Fort Wingate, 

New Mexico Sandia Base 

New Mexico Fort Bayard Res. 

Transfer of 1840 acres under Order 
No. 5 dated 7/8/47. 

Transfer of 30,191 acres from 
military to National Forest. EO 
4208 dated 4/20/25. 

PLO and 595 withdrew 18,135 acres 
of National Forest for military use 
on 6/7/43 and 7/17/49. 

GSA Transfer 3/22/54 involved 8840 
acres to.the Gila National Forest. 
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Results of BIA phone survey of field Staff 

ORDINANCE ON XNDXAK RE&ZKVATION5 

The emphasis of the request was to 1d$ntity those Indian 
&esarva~ions ~hat ha4 been impacted by military activities. 
Al thOU'iJh tba prillary concern was ror uniiXplocled ordinance that uy 
nave been l:et·t on Indian lanca, we also requ••t•d that any other 
eoneerns miqht also he brought to our attention. In 11oat 
instances, our area paopls could not cits specific casea where live 
ordance was actual~y found., but they relat~ any imtance o~ 
military prasenea. our area paopla listed the rollowinq problems. 

Pille Rill'l• and Cheye~me Rival' Reservations bgth hac1 either qwmery 
and/or boabinq ranqas located on thea. 

heltlo of h ... and PUeblo of L&VUJla wez:oe 1:he aitea ot old baJQbiniJ 
ranqas. •a reported live ordance. 

Pueblo of Aoaa& an4 PUeblo of luai bor4er on Fort Wingate, an 
ordinan~• depot. No r•portad incidents. 

I'Uulo ot ;~;slet.& ancl the Jlesg&lN"o l.p&o1ae T&-~e both border major 
Air Foree in•tallations, Mo reported probln•. 

AIIAUAitltO 

so- allotaents actjoin the Anly artillery ranqe at Fort sill, 
Oklahoaa, but no reports a~ incidents involvinq live ordance nayg 
been reported. The possibility -aight still exi8t .. 

BILLINGS 

No r~orted ailitary related probleiiS. 

!!l.!ITRV lUn:a 

No ~•po~ted ailitary related problema • 

.JUNEAU 

No r~rted military relat•d problems. 

JUJOIZAPOLI S 

~eweenaw Bay Reaerv~tion had an Alr ForuM jat alEoraC~ OYt ot ~ 
sawyer AFB crash in the 1'805. No reported probl ... related to 
incident. 
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KUI!UI:<XOD 

There are ordinance t&eilitie. in Oklabosa that Right border on 
alotte4 land. Mv ~eported ailitary ~alated problema. 

NAVAJO 

Fort Wingate, an ordinance depot, ia relatively close to the Navajo 
Nation border. The Navajo Nation 1a atteapt1nq ta acquire at least 
a part of thia deactivated facility. Ko reported ailitary related 
probl .... 

PHODIX 

Ollauurri., POrt aojave, ftita xouatalD a.paou, tobo11o 0 1o4bu, 
Wa1kar River and Wyraaid Lake ra&arvationa hava axperienced 
incicSenta with aircraft crasbaa, live or41nanoe, oban4on equipunt 
and old land ainoa. 

otbe~ reaervationa in tbia area are adjacent to a111tary 
inliltallationa. 

PORTLMD 

•iaC~U&ll!' reservation was ahellecl once by 111iatalce ai'IC1 it is 
believed that T&kiaa rasarvatioo onoa h&4 a bQRbin9 ranqe, 
~lalip bad an ordinance facility. Metlakatla, Alaska once had a 
11111tary tacU1ty, bUt tbe branch ot service 1a un)(nown. 

SACJWWrl'O 

No reported incident& related tg ailitary activity. 

There are aany other Indian .lande that have potential problaaa 
related tQ 11ilitary activit!- auoh u low-laval fli;bta, propoaecl 
boabi.nli ran«J••, contaaination for nuclear weapon a plants a.ncl in ~· 
path or proposed or existi.Dq 11iaaile ranges. These uv have a 
~~ajor impact on cultural rasouroea. 

0 
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