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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 27th FIGHTER WING (ACC)
CANNON AIR FORCE BASE, NEW MEXICO

William M. Guth, Brigadier General, USAF
Commander

100 S DL Ingram Blvd Suite 100

Cannon AFB NM 88103-5214

Ms. Barbara Hoditschek

Program Manager, RCRA Permits
‘Hazardous and Radioactive Materials Bureau
New Mexico Environment Department

1190 St Francis Drive

PO Box 26110

Santa Fe NM 87502

Dear Ms. Hoditschek

The intent of this letter is to proivde you with written notification concerning the base
assisting the local community with a safe detonation. The items detonated were two sticks of
40 percent Gelatin Dynamite and four feet of Time Fuse. The Curry County Sheriff’s
Department called the base to request emergency detonation assistance from our 27th Civil
Engineers Explosive Ordnance Disposal (EOD) personnel.

Captain Michael O’Sullivan, Environmenta! Law Advisor, contacted Mr. Steve Zape at the
Hazardous Waste Bureau to determine whether the base or Sheriff’s Department would need
an emergency permit or any other specific guidance in this matter. Mr. Zape spoke with his
supervisor then returned Capt O’Sullivan's call. The New Mexico Environment Department
(NMED) recommended we provide your office with a written notification within 7 days and
that an emeregency permit was not necessary.

In accordance with procedures outlined in Technical Order (TO) 60A-1-1-38, the base
EOD personnel transported the dynamite from the Sheriff’s Department to the Clovis Police
Department Small Arms training range at 7th and Humphrey, Clovis, New Mexico. The
detonation to safe the dynamite and fuse occurred at approximately 10:45 a.m., on 25 Jul 95.
The Exploive Ordnance Disposal Report is attached for your records.

I do not have information concerning the permit status of the Clovis Police Department’s
firing range. The point of contact to obtain this information is Sam Haity at (505) 769-1921.

A local auction company purchased the dynamite sticks at an estate sale in Quay NM.
Returning to Clovis, they opened the and found the dynamite and non-attached time fuse. The
auction company contacted and turned the dynamite into the Sheriff’s department. Upon
examination, the sticks of dynamite were noticed to be sweating and the Sheriff's Department
called the base requesting disposal assistance. Mrs. Wood spoke with Ms. Leah Schoeffel at
the Sheriff’s department requesting a fax copy of their report for your office. Reference the
State of New Mexico Uniform Incident Report at Attachment 2. Any additional information
you require from the county may be directed to Ms. Schoeffel by calling (505) 769-2335 or
writing to the Curry County Sheriff’s Department, PO Box 1043, Clovis NM 88101-1043.
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I hope this information satisfies your notice requirement. Please express my deepest
appreciaton to Mr. Steve Zape and the NMED staff for their excellent coorporation with my
staff. If you have any additional questions concerning this matter, or if my staff can assist you
further, please contact Mrs. Vera Wood at 784-4820 or Mr. Danny Bamnett at 784-6377.

Sincerely

WILLIAM M. GUTH
Brigadier General, USAF

Commander

Attachments:
1. EOD Report AF Form 3579, 4 Pages

2. State of NM Uniform Incident Report
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1 LRI R T

N
EXPLOSIVE ORDNANL% (- ISPOSAL REPORT '} JAF-CE(AR)9355
To THRU (MAJCOM) FROM
HQ AFCESA/DXO HQ ACC/CEXE 27 CE/CED
139 BARNES DRIVE, SUITE 1 129 Andrews St. STE 102 111 Engineers Way
TYNDALL AFB FL 32403-5319 Langley AFB, VA 23665-2769 Cannon AFB, NM 88103-5136
l‘tC.REPORTED.BY . 2. UNIT CONTROL NUMBER 3. REPORTED TIME DATE
urry County Sheriffs Dept. F-817-95-0023 ) 0815 |25]Jul 95
START 0900 [25Jul95
STOP 1145 {28 Jul 95
4. PARTICIPATING MH | 5. SPECIAL IDENTIFIER (Cades for Blacks 5, 6, @nd 7 on Reverse) 6. INJURY/DAMAGE INFORMATION
EOD 5 14 INCIDENT ORDNANCE SUPPORT CATEGORY [INJURY PROPERTY INFO
Al 14 le| 1,5 lelo,6 oo 1afoyl ig]o,1
7. ORDNANCE INVOLVED
NATL |CLASS | QUANTITY " NOMENCLATURE RSP | DP TECH DATA
A B c D € F ]
Commercial Dynamitc 40% Gelatin 2 sticks
02|20 2 0 3101
Commercial Time Fuse aprox, 4 ft
02(20 1 0 3j01
0 0
0 0
0 0
Y 0
0 0
0 0
0 4]
0 0 ‘
. NARRATIVE (Use continuation sheets as necessary) On 25 July 95 at 0815 hrs we received a call from Mrs. Leah Schoeffel, a dispatcher

t the Curry County Sheriffs Department in Clovis NM, that they had recovered two sticks of commercial dynamite and some time
. The dynamite was in a corroded condition, was over 20 years old, and they were stating it posed a public safety hazard. They
quested our support in disposing of the explosives. We instructed them to call the base command post in order for us to be
involved. The Sheriffs department called the command post who called us and base fegal. We were contacted by Captain
'Sullivan at legal to find out more about the facts and circumstances. Captain O'Sullivan called the New Mexico Enviromental
epartment , (NMED), and requested guidance on whether the Air Force or Curry County needed an emergency permit for

isposal of the dynamite, in the interest of public safety. As this was going on we pulled our explosives from the bomb dump at
900 hrs and procetded to the Sheriffs department (o pick up the dynamite. We waited at the Sheriffs department for the petmit to
e issued, Captain O'Sullivan called back after speaking with NMED. NMED advised no permit would be required, but NMED
ould need a written report within 7 days which explained all the facts and circumstances concerning the disposal NMED gave
uthorization as relayed by Capt. O'Sullivan. After the authourization was issued, we moved the dynamite to the Sheriff
epartments firing range with two deputies. We set up the shot to destroy the dynamite and time fuse, cleared the arca, and
initiated the shot. The disposal was successful. Participating members : SSgt Sgambato, SSgt Heitman, Sra Beach, Amn Hood.
iaison to the County: SMSgt Lorelli :

. NUMBER OF 10, TYPED/PRINTED NAME AND SIGNATURE OF 11. TYPED/PRINTED NAME AND SIGNATURE OF 12. DATE
ATTACHMENTS ﬂ{;zimﬁ SUPERVISOR
0 MARK A @B E 25 Jul 95
13, SIGNATURE OF MAJCOM STAFF MANAGER L/ 14. MAJCOM COMMENTS . 15. DATE

D CONCUR D NON-CONCUR D N/A

—————————————————————

AF FORM 3579, AUG 94 (EF-V1) (PerF ORM PRO)
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[BLOCR 5. SPECIAL IDENTIFIER BLVLCK £ U Cuvenrew
kA TYPE OF INCIDENT 7A. NATL (NATK, TY)
07 MONTHLY REPORT o1 PLO 26 JAPAN
2 ARCRAFT CRASH oz Us. 27 NORTH KOREA
3 AIRCRAFT/FLIGHTLINE INCIDENT OR ACCIDENT 03 UK. 28 POLAND
b4 RANGE CLEARANCE 04 BELGIUM 29 ROMANIA
05 VIP SUPPORT 05 CANADA 30 GERMANY (FEDERAL
b6 PICKUP ANDYOR DISPOSAL 65 DENMARK REPUBLIC)
07 DISPOSAL OF UNSERVICEABLE/EXCESS MUNITIONS (ADRs) 07 FRANCE POST WWiI
ps IED INCIDENT 08 GERMANY (PRE WWII) 31 SPAIN
bt ENEMY ATTACK 00 ITALY 32 SWEDEN
10 JETTISON 16 NETHERLANDS 23 SWITZERLAND
11 TEST SUPPORT 11 NORWAY 34 EGYPT
h2 STORAGE AREA INCIDENT 12 TURKEY 35 USSR
i3 FOREIGN MATERIAL INTELLIGENCE REPORT 13 AUSTRALIA 36 VIETNAM
14 REQUEST OF EOD EVALUATION OF POSSIBLY HAZARDOUS/DAMAGED MUNITION(S) 14 ALGERIA 37 YUGOSLAVIA
15 OTHER (SPECIFY IN NARRATIVE) 15 AUSTRIA 38 SYRIA
16 BULGARIA 39 MOROCCO
17 CHINA (PEOPLES 40 UNKNOWN COUNTRY
B. ORDNANCE REPUBLIC) 41 ARGENTINA
1 NOT APPLICABLE/MUNITIONS NOT INVOLVED 18 CHINA (NATIONALIST) 42 VENEZUELA
P2 1E0 ACTUAL 19 CUBA 43 PORTUGAL
b3 IED HOAX 20 CZECHOSLOVAKIA 44 BRAZIL
p4 1€0 SUSPECT 21 GERMANY PEOPLES 45 GREECE
PS5 |ED NEGATIVE FIND ‘ REPUBLIC (POST WWII 46 SOUTH AFRICA
be U.S, MILITARY CONVENTIONAL MUNITIONS/COMPONENTS/BULK EXPLOSIVE(S) 22 FINLAND 47 URUGUAY
7 U.S. MILITARY CHEMICAL (CHEMICAL AGENT-FILLED) MUNITION(S) (SEE 60a-1-1-15 23 HUNGARY <6 SOUTH KOREA
EOR DEFINITION OF CHEMICAL AGENT) 24 INDONESIA © MULTIELE COUNTRY
58 U.S. MILITARY NUCLEAR MUNITION(S) OR NUCLEAR WEAPONS COMPONENT(S) ;
bs U's. MILITARY MULTIPLE TYPE MUNITION(S)E.G., ACCIDENT INVOLVING CON- 25 ISRAEL . E:L“-ELOPED

VENTIONAL/CHEMICALNUCLEAR WEAPONS)

10 U.S. MILITARY/FOREIGN UNKNOWN MUNITIONS)(ITEM CANNOT BE POSITIVELY
IDENTIFIED

11 FOREIGN CONVENTIONAL MUNITION(S) COMPONENT(S)/BULK EXPLOSIVE(S)
12 FOREIGN CHEMICAL MUNITION(S)

13 FOREIGN NUCLEAR MUNITION OR NUCLEAR MUNITION(S) COMPONENTS

14 FOREIGN MULTIPLE TYPE MUNITION(S)(E.G., ENEMY ATTACK INVOLVING CON-~
VENTIONAL}

15 COMMERCIAL EXPLOSIVES, EXPLOSIVE DEVICES. OR OTHER HAZARDOUS (TEMS
(E.G., DYNAMITE, BLASTING CAPS, ETC.)) ’
16 MORE THAN ONE OF THE CATEGORIES 01 THROUGH 15 (SEE NARRATIVE)

75. CLASS (ORDNANCE CLASS)

5C. SUPPORT TYPE

D1 ASSIGNED UNIT

b2 OTHER AIR FORCE ACTVITIES/UNITS

3 OTHER MILITARY AGENCIES

04 NON-DOD FEDERAL AGENCIES

ks FOREIGN GOVERNMENTS/AUTHORITIES

08 LOCAL U.S. - CIVILIAN AUTHORITIES

p7 SECRET SERVICE

b8 MORE THAN ONE OF THE CATEGORIES 01 THROUGH 07 (SEE NARRATIVE)

D. CATEGORY ASSIGNED

P1 NOT APPLICABLE/CATEGORY NOT ASSIGNED
02 CATEGORY A
03 CATEGORY B
04 CATEGORY C
PS5 CATEGORY D

01 SMALL ARMS AMMUNITION

02 MUNITION FUSES

03 SUBMUNITION (BL.Us,
BOMBLETS DISPENSED
MINES)

04 PRACTICE BOMEBS

05 BOMBS (INCLUDING
GBUs)

06 CLUSTERS/DISPENSERS

07 PROJECTILES

08 GRENADES

09 ROCKETS

10 GUIDED MISSILES

11 LANDMINES

12 AIRCRAFT EXPLOSIVE
ITEM

13 PYROTECHNICS (FLARES)

14 MISCELLANEOUS EXPLO-
SIVE CHAFF CARTS.
FIRING DEVICES, ETC.

15 IMPROVISED
EXPLOSIVE DEVICES

16 NUCLEAR ORDNANCE

17 NAVAL MINES

18 NAVAL TORPEDOES

19 DEPTH CHARGES,
MISCELLANEOUS
UNDERWATER
MARKERS, SIGNALS,
ETC.

20 COMMERCIAL BULK -
EXPLOSIVES,
PROPELLANTS,
DEMGLITION
DEVICES, ETC.

21 MRLITARY BULK
EXPLOSIVES,
PROPELLANTS,
DEMOLITION
DEVICES, ETC.

22 UNKNOWN TYPE
MUNITIONS

23 OBSOLETE
MUNITIONS (OLD
ORDNANCE WITH NO
IDENTITY, CVIL WAR,
ETC)

24 MUNITIONS
ASSOCIATED
COMPONENTS
(ROCKET MOTORS,
BATTERIES, ETC)

L INJURY/DAMAGE INFORMATION - INJURY

7€. RSP (RENDER SAFE PROCEDURE)

1 NO
D2 YES - SEE NARRATIVE ENTRY

01 YES éCOMPLETED)
0z ATT

MPTED UNSUCCESSFUL (SEE NARRATIVE)
03 NOT APPLICABLE/REQUIRED

5. INJURY/DAMAGE INFORMATION -PRCPERTY INFO

7F. DP (DISPOSAL PROCEDURE)

o1 NO
2 YES - SEE NARRATIVE ENTRY

01 YES (COMPLETED'

02 AWAITING INSTRUCTIONS/DISPOSITION

03 NOT APPLICABLE/REQUIRED

AF FORM 3579, AUG 84 (ERVI)(REVERSE)
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MEMO FOR RECORD: Attachment to AF Form 3579, report # RCSHAF-CE(AR)9355

On 25 July 1995, I responded as team chief, with four other EOD personnel, in request
from the Curry County Sheriff Department. As the report states, there were two (2) sticks
of 40% gelatin dynarnite and approximately four (4) feet of time fuse.

In this MFR, | will describe the condition of the dynaimite and the reason(s) why it posed
a threat to public safety.

Upon arrival at the Sherifl’s department, 1 was led to the dynamite by two sheriffs
deputies. First glance at the dynamite showed that the outer casing had indeed started 1o
deteriorate. I then took hold of the dynamite, stick by stick, and felt that the outer casing
was moist and somewhat softer than normal. Field analysis, with guidance from T.O. 60A-
1-1-38, (see attachment), states that liquid on the outside of the dynamite, from a safety
standpoint, assume the presence of nitroglycerin. Closer inspection of the sticks showed
that some crystals had formed on the ends of the sticks and the paper casing was stained.

1 then discussed my findings with SMSgt Lorelli and we both agreed that the dynamite
was in hazardous state and posed an immediate threat to public safety.

Mol © ?@«bcs{a
MARK A. SG ATO, SSgt, USAF
Explosive Ordnance Disposal Craftsman
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NAYY EODB/ARMY TMW/AIR FORCE TO H0A-1-1-38

Vo
L

c. DOT!23 G Shells. The Department of Transpoctation 23 (i speeification covens a
strong, spiral-wrapped, puperboard tube which is authorized ns both a cartridge und
shipping container. This container must carry the DOT 23 G identifiention, wid may e
made in diameters up to Y inches and in weights not 1o exceed 65 poutnls gross. This
containe:_%-{also wsed for some blasting agents and dynatites.

- :);2 i .

d. Plns:ic Cartridges. Plastic cartridges can be classed in two categories, flexible and
nonflexible. Ibe {lexible cartridges are typically of poiyethylene or aylon polyestee
tubing, and are sealed at the ends by squeezing the tubing together with a c¢lip or tie,
much like 3 sausage. For water gels, whure this package is most frequently euployed, the
tubing may be several feet long in 2 continuous tube, pucked it a coil in the shipping case
for continuous borehole loading, Diwmeters range from newr L inch to severnl inches,
Nonflexibie plastic enrtridges are produced for special applications where the additionad
water resistance or other handling propertics of the plustio cnetridge cases are heeded,
They are frequently supplied with integrally molded threads on the ends ol the eartridges
to facilitate quickly joining the eustpidges futo column load. Bhsting speats ace also
packaged in both types of plastic eartridges.

3-2. LABELING OF U.S. COMMERCIAL DYNAMITE. The name of the manufacturer and
date-plant-shift code are reduired on all dynamite cartridges manufactured in the LS.
after 12 February 1U71. In sume cises o corpocate log is also used. Manulncturers have
adopted various methods of cading the date-plant-shift code required.  This coded
information may be staunped anywhere on the cartridge and is pormally Tound s a single
line in closed-up form. The color of the lubel printing is not significant, there are no
cestrictions regarding color, and black is the color used most often. Figures 3-2 through
3-7 provides some typical examples of dynamite labeling md coding.

NOTE

Trade names given to various dynamite products are many and
varied. Many trade names products formerly manufactured are
now in production and ew producls are being introduced
feequently. Table 3-1 provides a listing ol some typical U.S.
dynamite trade naes and  types.  tederal luw  requices
nanufactucers to maintain records for 5 yews of explosives
manufactured, these records must be available for inspection by
various govermment agencies.

* 3-3. DETERIORATION. The wide vuwiety of ingredients used as fillers in commercial
dynamites, together with the wide variety of possible storage histories, mukes the exact
form of detectoration difficult to pradiet. Ohvious signs of deterioration are hardness,

discoloration, excessive softness, leaking that hus proceeded to the extent of saturating
the sawdust in shipping cartons, suid staining of shipping curtons. Since the explosive sualts
used in dynamite have some tendenty to absorh moisture from the atmosphere, thece
always exists the possibility that liquld exuding from a cartridge is merely a water
solution of the salts. lowever, the determination of the liuid exudate is difficult in the
field. One must assuine the presence of nitroglycerin from a safety standpoint.

3-3
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SYNOPSIS

This study examines concerns raised by the U.S. Department of Energy (DOE) in its
planning for transition from active waste site management and remediation to what the department
. terms “long-term stewardship.” It examines the scientific, technical, and organizational capabhilities
and limitations that must be-taken into account in planning for the long-term institutional
management of the department’s numerous waste sites that are the legacy to this country's nuclear

weapons program. It also identifies characteristics and design criteria for effective long-term
institutional management. '

Of the sites in DOE 's inventory, few will be cleaned up sufficiently to allow unrestricted use.
At many sites, radiological and non-radiological hazardous wastes will remain, posing risk to
humans and the environment for tens or even hundreds of thousands of years. In some cases,
contaminants have migrated off-site or are likely to do so in the future. Future changes in the uses of
sites and nearby areas make predicting risks even more difficult. In response to the technological,
budgetary, and societal problems posed by these sites, DOE plans to rely on institutional controls
and other stewardship measures to prevent exposure to residual contaminants following activities
aimed at stabilization and containment. One message that emerges from this study, however, is that

effective long-term stewardship will likely be difficult to achieve.

In this study it is argued that, while stewardship as defined by DOE is essential, a much
broader-based, more systematic approach is needed. For any given site, contaminant reduction,
contaminant isolation, and stewardship should be treated as an integrated, complementary system:
one that requires foresight, transparently clear and realistic thinking, and accountability. Today s
waste management actions should become an integral part of stewardship planning. Scientific,
technical, and organizational deficiencies or knowledge gaps should be acknowledged frankly and,
where possible, research investments should be made to correct them. The long-term institutional
management plan for a legacy waste site should strive Jor stability, balanced by Aexibility and
provisions for iteration over time. No plan developed today is likely to remain protective for the
duration of the hazards. Instead, long-term institutional management requires periodic,
comprehensive reevaluation of those legacy waste sites still presenting risk to the public and the
environment to ensure that they do not fall into neglect and that advantage is taken of new
opportunities for their further remediation.
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SUMMARY

It is now becoming clear that relatively few U.S. Department of Energy (DOE) waste sites
will be cleaned up to the point where they can be released for unrestricted use. "Long-term
stewardship" (activities to protect human health and the environment from hazards that may remain
at its sites after cessation of remediation) will be required for over 100 of the 144 waste sites under
DOE control (U.S. Department of Energy, 1999). After stabilizing wastes that remain on site and
containing them as well as is feasible, DOE intends to rely on stewardship for as long as hazards
persist—in many cases, indefinitely. Physical containment barriers, the management systems upon
which their long-term reliability depends, and institutional controls intended to prevent exposure of
people and the environment to the remaining site hazards, will have to be maintained at some DOL
sites for an indefinite period of time. -

The Committee on Remediation of Buried and Tank Wastes finds that much regarding
DOE’s intended reliance on long-term stewardship is at this point problematic. The details of long-
term stewardship planning are yet to be specified, the adequacy of funding is not assured, and there is
no convincing evidence that institutional controls and other stewardship measures are reliable over
the long term. Scientific understanding of the factors that govern the long-term behavior of residual
contaminants in the environment is not adequate. Yet, the likelihood that institutional management
measures will fail at some point is relatively high, underscoring the need to assure that decisions
made in the near-term are based on the best available science. Improving institutional capabilities can
be expected to be every bit as difficult as improving scientific and technical ones, but without
improved understanding of why and how institutions succeed and fail, the follow-through necessary
to assure that long-term stewardship remains effective cannot reliably be counted on to occur.

Other things being equal, contaminant reduction is preferred to contaminant isolation and the
imposition of stewardship measures whose risk of failure is high. While DOE..can do much to assure

‘that stewardship considerations become more pervasive in all aspects of DOE operations, many of

the limitations in current capabilities pointed to in this report will likely require higher-level
attention. Prominent among these are assured funding for long-term institutional management.
Moreover, the current regulatory framework for waste site remediation appears to encourage a
constrained and piecemeal approach that makes it difficult to assure that the broader needs of
effective long-term institutional management get the consideration they deserve.

This study examines the capabilities and limitations of the scientific, technical, and hum:n
and institutional systems that compose the measures that DOE expects to put into place at potentially
hazardous, residually contaminated sites. The committee finds that, at a minimum, DOE should plan
for site disposition and stewardship much more systematically than it has to date. At many sites,
future risks from residual wastes cannot be predicted with any confidence, because numerous
underlying factors that influence the character, extent, and severity of long-term risks are not well
understood. Among these factors are the long-term behavior of wastes in the environment, the long-
term performance of engineered systems designed to contain wastes, the reliability of institutional
controls and other stewardship measures, and the distribution and resource needs of future human
populations.

Because uncertainty is inherent in many of these areas, and because DOE’s preferred
solutions—reliance on engineered barriers and institutional controls—are inherently failure-prone.
step-wise planning for DOE legacy sites must be systematic, integrative, comprehensive, and
iterative in its execution through time, adaptive in the face of uncertainty, and active in the search for
new and different solutions. Planning for long-term institutional management should commence
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while remediation is underway. 1deally, its needs are taken into account as facilities are being
designed and waste management operations initiated.

To the extent that long-term stewardship imposes costs and risks on future generations,
questions of intergenerational equity are raised that should be recognized in current planning. Waste
site remediation is appropriately left to future generations if risks are low, if it is impractical with
currently available technology, or if it would impose unacceptable costs on society-were it to be
undertaken today. Remediation is inappropriately left to future generations if the risks are such that
Wwhat is a tractable remediation problem today becomes much less so in the future as a result of
events or changes in conditions that could reasonably have been foreseen. Unfortunately, for most
waste sites, little information is presently available that facilitates well- considered examination of
such tradeoffs. To the extent that long-term institutional management becomes a logical extension of
today’s waste management activities, as the committee believes it should, the need to confront such
difficult tradeoffs should lessen. Developing new facilities and managing today’s wastes with the
needs of long-term stewardship in mind is an important aspect of the integrative approach embodied
in the committee’s framework for long-term institutional management.

This study uses the term long-term institutional management to refer to a planning and
decision-making approach that strives to achieve an appropriate balance in the way it employs
contaminant reduction measures, engineers barriers that isolate residual contaminants from the
human environment and retard their migration, and places reliance on institutional controls and other
stewardship measures. Decisions are guided by consideration of contextual factors that include:

. & risks to members of the public, workers, and the environment;
legal and regulatory requirements;

¢ technical and institutional capabilities and limitations, and the current state of scientific
knowledge; ‘

e values and preferences of interested and affected parties;

* costs and related budgetary considerations; and

¢ impacts on and activities at other sites.

To the extent that the above contextual factors constrain decisions, a well-functionin g long-term
institutional management system works to curtail those constraints that compromise the basic goal of
containing and minimizing the risks that prevent unrestricted release of DOE sites.

The limitations of "hardware" systems and supporting scientific understanding are amplified
by the inherent fallibility of the human and organizational systems upon which stewardship
ultimately depends. For this reason, emphasis is placed in this report on the management systems for
long-term planning and decision making at individual DOE sites. The report recommends that DOE
apply five planning principles to the management of residually contaminated sites: 1) plan for

 uncertainty, 2) plan for fallibility, 3) develop appropriate incentive structures, 4) undertake necessary
scientific, technical, and social research and development, and 5) plan to maximize follow-through
on phased, iterative, and adaptive long-term institutional management approaches. For this purpose, a
long-term commitment to both basic and applied research is needed. This research must address not
only improvement of technical and human systems performance, but also basic scientific questions
about the behavior of wastes in the diverse environments of the nation's nuclear waste sites. While
there is no assurance that management systems will continue to be effective for the future, even
short-term effectiveness cannot be assured without continued, adequate funding. -

Numerous measures are necessary to assure that the integrity of engineered barriers intended
to isolate wastes from the environment is maintained, that the behavior of unconfined wastes in the
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environment is as expected, and that unanticipated exposure pathways to humans or other sensitive

species do not develop. Experience to date, both at DOE sites and at hazardous waste sites elsewhere,
suggests that the tools available for these purposes are of doubtful technical effectiveness. The
building of an effective long-term program for DOE legacy waste sites poses a substantial challenge
to "remediation technology," broadly construed. It challenges the basic science upon which
technological advance depends, as well as the knowledge of organizational and human behavior upon
which our ability to design effective long-term management systems ultimately rests.

The committee believes that the working assumption of DOE planners must be that many
contamination isolation barriers and stewardship measures at sites where wastes are left in place
will eventually fail, and that much of our current knowledge of the long-term behavior of wastes ir
environmental media may eventually be proven wrong. Planning and implementation at these si:. .
must proceed in ways that are cognizant of this potential fallibility and uncertainty.

How site planning and management should proceed, given this working assumption, is a
primary focus of this report. DOE has not as yet developed in any detail the institutional
arrangements through which long-term site management would be implemented. Nor have these
arrangements been discussed very much among DOE and its partners in state and federal regulatory
agencies, site host communities, affected Indian tribes, and environmental organizations. It is
important that DOE involve its Site Specific Advisory Boards in its long-term stewardship planning
as early as possible. Although the rationale for long-term stewardship at DOE waste sites has been
put forward in a general way in several recent studies (Probst and McGovern, 1998; U.S. Department
of Energy, 1999), no coherent framework for long-term planning at individual DOE waste sites has
as yet emerged. This report tackles the question of the character of the management systems that the
committee believes are necessary, applying information gleaned from numerous sites to develop a
general conceptual approach that can be applied on a site-specific basis. While complex-wide
integration and planning are also needed, the committee’s framework is intended to apply primarily
on the individual, site-specific level.

ety

What is Long-Term Institutional Management of Waste Sites?

Long-term institutional management is the committee’s conception of an approach to
planning and decision making for the management of contaminated sites, facilities, and materials. It
represents the framework in which tradeoffs among contaminant reduction, reliance on contaminant
isolation, and stewardship measures are made. The framework represents a synthesis of the
committee's examination of what is and is not likely to work in long-term waste site managemen:. It
incorporates the measures available to site managers as remediation or stewardship planning moves
forward, the factors that influence the site management choices made at particular points in time, and
the iterative character of decision making through time as new information emerges or planned site
end state goals are adjusted.

The committee’s metaphor for balancing the three basic elements that waste-site managers
have at their disposal—contaminant reduction, physical isolation of residual contaminants, and
deployment of stewardship activities—is a "three-legged stool." These three basic sets of measures
are represented by the stool's "legs." The goals or end state they are trying to achieve are represented
by the stool's "seat,” and the contextual factors listed earlier that constrain their use are represented
by the "rungs." Metaphorically, the rugged terrain upon which the stool rests represents the
variability of contamination scenarios within and among sites. This framework is developed in
anticipation of the numerous questions DOE will face as it develops long-term plans for
contaminated sites. Ir all cases reviewed by the committee, current DOE remediation planning and
planning for post-remediation stewardship can fit within the conceptual framework developed in this
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_ study. In no case, however, was planning and management as highly developed as the committee's
- framework suggests it should be. '

Why Is Long-Term Institutional Management Necessary at DOE Waste Sites?

.For reasons that are technical, social, fiscal, and political, most DOE sites will not be cleaned
up well enough to allow unrestricted release of the land. In a few cases the rationale for leaving
contaminants in place includes a judgment that the collateral environmental damage of available
remediation technologies outweighs the benefits likely to be achieved. According to recent
departmental estimates, 109 of the 144 DOE waste sites, including its largest sites (such as the
Hanford Site in Washington, Oak Ridge Reservation in Tennessee, Savannah River Site in South
Carolina, and Idaho National Engineering and Environmental Laboratory) are unlikely to become
available for site-wide unrestricted use (U.S. Department of Energy, 1999). The large inventory of
sites requiring long-term management, the nature and complexity of many of these sites, coupled
with the limitations of subsurface science, requires comprehensive and systematic planning thar
embraces the principles of long-term institutional management described in this report,

The fiscal limitations that preclude more complete remediation are largely a matter of
national policy. At some sites the preferred land uses following completion of DOE's mission are stil
being debated, while at others the future roles of the sites in national defense preparedness or new to
non-defense missions are under discussion (Probst and Lowe, 2000). Total cleanup costs are very
sensitive to the nature of the cleanup end states selected, with large increments in estimated costs
associated with moving sites from a restricted-access “iron fence" condition to the point where they
can be released for unrestricted use (U.S. Department of Energy, 1996). Roughly $50 billion has
been spent on remediation to date; a recent report prepared by the U.S. Department of Energy
(2000b) estimates that the life-cycle costs yet to be incurred are approximately $151 to $195 billion.

By contrast, DOE officials view the long-term stewardship efforts, which are likely to rely
heavily on land control, site surveillance, monitoring, maintenance, record keeping, and related
activities, as inherently low cost. The real long-term costs of site stewardship cannot be estimated
with any confidence, however. Even after the details of a comprehensive long-term institutional

- management plan are in place, large uncertainties are likely to cloud true economic costs. In
‘addition, equating long-term management costs with the costs of the specific Stewardship activities
envisioned over as long a peroid as several thousands of years Jails to account for the societal costs
of stewardship system failures (e. 8., aquifers becoming contaminated by residual wastes whose
propensity for offsite migration was not understood at the time active remediation ended). A well-
designed long-term institutional management system should have as a goal the anticipation of
stewardship failures and minimization of the costs and risks associated with them. It accomplishes
this through investment in improving the management system itself. and in improved scientific
understanding and improved remediation technology, each of which is capable of reducing these
potentially large costs and risks to society in the future.

At the larger DOE sites where local economic, political, and environmental factors already
exert a strong influence on site decision making, the necessity for an integrated and forward-looking
approach to long-term planning becomes especially clear. For example, growth in the Denver
metropolitan region that is encroaching upon the Rocky Flats site, or the rapidly growing Las Vegas
area that might one day look to areas around the Nevada Test Site for water. A different approach to
long-term institutional management planning might be appropriate for sites where significant changes
in the pattern of future uses are less likely. However, projections of future land uses and the values of
members of the public must recejve carefu] consideration, no matter where the site is located. At
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some sites, subsurface contaminants are now known to be migrating further from their sources than
originally predicted, with future consequences that are not well understood at present.

Implications of Scientific, Technical, and Institutional Capabilities and Limitations for Long-
Term Institutional Management

The site management measures that DOE has at its disposal, whether they are the "hardware"
systems used for waste remediation and containment or the institutional systems under which all site
activities occur, share the characteristic of being limited in what they can accomplish. Were
contaminant reduction efforts able to perform at anything like their theoretical ideal, many of the site
custodianship problems that DOE now faces would disappear. As a general rule, however, the greater
the degree of decontamination, the greater the cost and, in some cases, the greater the worker risk and
adverse environmental effects. Groundwater contamination is pervasive at DOE sites, and "pump and
treat" operations, whether intended to reduce contamination levels or to retard migration, are
expected to run for decades—or even centuries—to achieve their desired results.

In some cases, the lack of sufficient pre- or post-remediation characterization of either the
wastes or the environments into which they have been placed can render realistic estimation of the
effectiveness of contaminant reduction measures nearly impossible. A key question for each site must
be “How much characterization is sufficient to overcome this impasse?” A major concern is the
adequacy of understanding of the physical and chemical properties of the environment in which
contaminants reside and their transport through the environment over time. Mathematical modeling
of contaminant fate and transport is an essential tool for long-term institutional management, but its
track record to date at DOE sites, particularly where contaminants reside in the unsaturated, or
"vadose" zone, has been mixed. This necessitates integration of a science and technology program
into both site remediation planning (National Research Council, 2000b) and the activities that follow
after remediation activities cease.

In situ engineered barriers are likely to be widely applied as the need for them is closely
coupled to the extent to which contaminant reduction measures are effective. Once in place, the
ongoing effectiveness of the systems that are emplaced to isolate and prevent the movement of

-contaminants depends on institutional management, typically in the form of monitoring and

maintenance. Knowledge of the effective lifetimes of the materials and systems used in barrier design
is limited, however, and comparatively little performance monitoring data exists. The lack of
experience with the long-term performance of engineered barriers, coupled with the heavy reliance
being placed upon them at DOE sites, is another Jactor that necessitates an approach to long-term
institutional management that actively seeks out and applies new knowledge.

In situ barriers used to isolate long-lived contaminants from the environment will have to be
not only maintained, but in some instances completely replaced. Initial emplacement of barrier
systems must therefore take that possibility into account. Jrrespective of the management systems put
in place in support of other aspecis of long-term stewardship programs, physical barrier systems to
keep hazardous wastes in isolation will require their own on-going support from the institutional
management system.

Stewardship in its broadest sense includes all of the activities that will be required
concerning potentially harmful contamination left on-site following the completion of remediation.
The issues for long-term institutional management include not only what will be done, but how, and
when, and by whom. Institutional controls, often especially important elements of stewardship,
consist mainly of land use or access restrictions, and they can take the form either of legal
restrictions imposed through covenants, easements, and the like, or of physical restrictions, such as
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fences, warning signs, or the posting of guards. Stewardship is not limited to institutional controls,

_ however. It also includes information management and dissemination, oversight and. enforcement,

monitoring and maintenance, periodic reevaluation of protective systems, and cultivating new
remediation options. ' ' .

Without constant attention, stewardship measures imposed today are not likely to remain
effective for as long as residual contamination presents risks. It will, however, be very difficult to
assure that proper attention continues over time. This means that stewardship and science—both
basic science and applied science and technology research and development—are interdependent and
must be managed together. Size stewardship that includes the monitoring and encouragement of
emerging new technologies and scientific breakthroughs for their relevance to Jurther reducing the
risks associated with residual contaminants would, over the long run, decrease the potential
consequences of stewardship failures.

Many weaknesses in institutional controls and other stewardship activities stem.from
inherent institutional fallibilities. Understanding and predicting the nature and pervasiveness of
institutional fallibility, particularly where long-term attention to mission is required, is essential if the
organizations charged with long-term management of waste sites are to be designed in ways that
make them resistant to failures that compromise the safety of sites with residual wastes. Because the
organizational systems charged with long-term care and custodianship of hazardous materials and
Jor some types of public goods have proven so fallible in the past, theresearch and development
efforts that are part of long-term institutional management needs to extend to the social,
institutional, and organizational aspects of long-term management systems as well,

"Bigger Picture" Factors That Argue for a Long-Term Institutional Management Approach

Long-term institutional management decisions are often constrained by contextual factors not
easily controllable by site managers. These include risks, the state of scientific understanding,
technical and institutional capabilities, costs, laws and regulations, the.views of interested and
affected parties, and activities at other sites, The latter includes nearby contaminated sites, nearby
lands outside the facility, receptor sites, and similar sites, particularly similar sites within the DOE
complex.

The status of lands around a contaminated site, including the presence of other contaminated
sites nearby, can strongly affect site disposition decisions. Often, however, the separation of sites for
administrative purposes (e.g., into operable units or solid waste management units) conflicts with the
logic suggested by a site's natural geography, hydrology, and geology. Changing land uses or
resource consumption patterns beyond the administrative boundaries of a site, but within its natural
environment, can both affect and be affected by the conditions of the site. Human-induced changes in
hydrologic conditions, for example, may affect the ability of isolation technologies to keep soil
contaminants out of groundwater. The combination of changing human demand for water, coupled
with the induced change in the availability of contaminants to the same groundwater system, can thus
create risks that might not otherwise exist. Successful management of risks will require that the
institutional management system be able either 1o anticipate and prevent such problems before they
occur, or to detect and reverse the underlying changes before harm is done. Whether either of these
can be done reliably over the long term is open to question.

One way to attempt to overcome both technical and institutional limitations is to forge links
between technical and institutional capabilities. The two can be mutually reinforcing in (1) the
periodic reevaluation of site disposition decisions, and (2) the development of new technologies that
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lessen the dependence on fallible institutional arrangements that were necessitated by the technical
limitations of the past,

Designing and Implementing a Site's Institutional Management System

General design criteria exist that can help assure that a site's system of institutional
gn P Y

management reflects an appropriate balance in the reliance it places on each of the three "legs" of the
long-term institutional management "stool." Nine ‘such criteria (discussed in Chapter 8) emerge from
this study.

Defense in depth refers to layering by using more than one measure to accomplish basically
the same purpose, and redundancy by having more than one organization responsible for
basically the same task.

Complementarity refers to the support that each measure provides to the others.

Foresight refers to the ability, despite uncertainties, to anticipate how the components of the
system will or will not work individually and as a whole. Adjustments are then made
beforehand or contingencies planned for accordingly.

Accountability, which extends to both the public and government authorities, requires both a
willingness to be made answerable and the technical means to identify and correct
performance defects. :

" Transparency means that the basis for site management decisions is clear and that the public

has the opportunity to review and comment on these decisions before they are finalized.
Transparency lays the groundwork for accountability.

Feasibiliry refers to having an institutional management system that is technically,
economically, and institutionally possible to implement within a specific time period.
Stability through time refers to the likelihood that, based on reasonable estimates, the
individual components of the site management system and the system as a whole will
continue to perform as initially configured. -

Iteration refers to the concept that the whole system requires periodic reexamination to
determine whether the various parts of a site's protective system are functioning as expected
and whether system performance can be improved.

Follow-through and flexibility refer to a commitment to taking innovative action to correct or
redirect a site"s management system when a need is identified.

In addition to these design criteria, there are other characteristics that institutional

management systems should have that fall into the category of implementation criteria—that is,
attributes of the system that, if included, increase chances that it will be successfully implemented
and maintained over time. These include:

Clear objectives and a desire on the part of those responsible for institutional management to
carry out those objectives with diligence over time. 4 -

A clear system of governance that specifies what is to be done and by whom and is founded
on precepts that are enduring on the one hand and flexible on the other.

An integrated overall approach that coordinates activities across the responsible entities and
assures that site management measures are complementary rather than conflicting.

Incentives both within and outside the institutional management organization to encourage
diligence in carrying out mission objectives.

The mechanisms for creating and implementing effective long-term institutional management

do not necessarily have to be created "from scratch." Some mechanisms with at least some of the
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attributes mentioned here already exist, both within and outside of DOE, and others, such as the
program within the DOE Environmental Management Office of Long-Term Stewardship, are coming
into being. Nevertheless, a systematic approach is needed for the many challenges that such
mechanisms will have to face to be overcome. By the same token, a number of other factors that do
not appear as specific characteristics of institutional mechanisms are essential to maintain their
effectiveness through time. These include, for example, positive incentive structures that encourage

System personnel to behave in ways that reinforce the management system’s basic purpose, and

stable funding through time.

In conclusion, given that unrestricted use will not be possible for many DOE legacy waste
sites, and given that decisions that affect sites' futures are often made under conditions of
considerable uncertainty, the best decision strategy overall appears to be one that avoids foreclosing
future options where sensible, takes contingencies into account wherever possible, and takes
seriously the prospects that failures of engineered barriers, institutional controls, and other
stewardship measures in the future could have ramifications that a good steward would want to

*
and institutional capabilities are insufficient to provide much confidence that sites with residual risks
will continue to function as expected for the time periods necessary. “Cookbook” approaches are
unlikely to be successful, and there is no “one size fits all” formula for successful institutional
management. In designing long-term institutional management systems, flexibility, equity, efficiency,
and environmental and human health protection objectives must be attended to, more or less
simultaneously. Management strategies that are iterative and provide “follow-through” on these
objectives over time enhance the chances that the ultimate health and safety objectives will be met.
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Nuclear Sites
May Be Toxic
In Perpetuity,
Report Finds

WASHINGTON, Aug. 7 — Most of
the sites where the federal govern-
ment built nuclear bombs will never
be cleaned up enough to allow public
access to the land, and the plan for
guarding sites that are permanently
contaminated is inadequate, the Na-
tional Academy of Sciences said to-
day in a report.

“At many sites, radiological an
nonradiological hazardous wastes
will remain, posing risks to humans
and the environment for tens or even
hundreds of thousands of years,” the
report said. ‘“Complete elimination
of unacceptable risks to humans and
the environment will not be
achieved, now or in the foreseeable
future.”

The idea that the production of
nuclear weapons has produced “na-
tional sacrifice zones,” land that the
public can never use again, is not
new. The term became common in
environmental circles in the late
1980’s, when the United States began
recognizing the environmental lega-
cy of the Manhattan Project, the
effort during World War II to develop
atomic weapons, and the cold war.

But the report, commissioned by
the Department of Energy, goes a
step further. It says that the govern-
ment can try to declare certain areas
permanently off-limits, but that it
lacks the technology, money and

. management techniques to prevent

the contamination from spreading.

In addition, some of the contami-
nants have already *‘migrated” out-
side plant boundaries and others will
follow, the report said.

Thomas M. Leschine, the chair-
man of the committee that wrote the
report, said managers could use
barbed wire and guards at the sites.

But Dr. Leschine, an associate pro-

at the University of Washington, add-
ed: “There’s no assurance that we
can maintain any of that control. It’s
one thing to put a fence up around
something, but it’s really something
else to maintain it in perpetuity.”

Controls on the use of some of the
land are already breaking down, the
report said. For example, in the ear-
ly 1990’s, the Department of Energy
sold land near its Oak Ridge Reser-
vation in Tennessee for use as a golf
course, stipulating that the ground-

! water was contaminated and was not
. to be used. “Within a few years,

however, D.O.E. discovered that a
well was being drilled to irrigate the
golf course,” the report said.

Dr. Leschine said the committee
had found another case in which the
Department of Energy had posted
“no fishing” signs at a creek near
Oak Ridge because of radiation con-
tamination in the water.

“The signs all got stolen, because
the local high school kids thought
they were nice things to have,” he
said. ‘“Then there were months of
protracted battles between the local
authorities and the Department of
Energy, over whose responsibility it
was to replace the signs.”

At the Department of Energy, Ger-
ald G. Boyd, the deputy assistant
secretary for science and technol-
ogy, said his agency established a
long-term stewardship office a year
ago to cope with the problem, with
about a dozen people working with
engineers and planners at the vari-
ous sites. The office was established
soon after the department requested
the study from the National Acad-
emy of Sciences, Mr. Boyd said.

The department has accelerated
its clean-up efforts, reduce the costs
involved and minimize risks to sur-
rounding communities, but a perfect
cleanup is not possible, he said.

As an example of the breakdown of
control, Dr. Leschine cited the fire
that endangered the Los Alamos Na-
tional Laboratory, in New Mexico, in
May. The fire set the stage for mud-
slides in the coming rainy season
that could contaminate the Rio
Grande with radioactive and chemi-
cal toxins from the laboratory.

But the cause of the blaze was not
natural or malicious; the fire was set
by another government agency as
part of its land-management efforts.

The report said that no plan writ-
ten now to minimize the spread of
uncontained wastes would suffice
over the tens, hundreds or even thou-
sands of years that some of the con-
taminants would remain dangerous.
-t usged the department fo assume
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crete and steel would eventually fail,
and that most of what was known
about the behavior of contaminants
in air, soil or water might ‘“‘eventual-
ly be proven wrong.” The depart-
ment needs a long-term program
that *“actively seeks out and applies
new knowledge,” the report said.
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The report identified 144 sites
where the department and its prede-
cessors, notably the Atomic Energy
Commission, processed nuclear ma-
terials, and it said that 109 would not
be cleaned up enough for unrestrict-
ed release, because of insufficient

| money, technical skill or political

will to do the job.
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