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TEE CHEMICAL DEMILITARIZATION
PROGRAM—WILL IT DESTROY TEE
NATION’S STOCKPILE OF CHEMICAL
WEAPONS BY DECEMBER 81, 20041

LIEUTENANT COLONEL WARREN G. FooTE"

One service more we dare to ask—
Prayfor us, heroes, pray,
That when Fate lays on us our task
We do not shame the Day!*

Rudyard Kipling

Our goal is to eliminatefrom this Earth one of the most
horrible and terrifying weapons known to mankind—
chemical weapons.?
President Ronald Reagan
April 16, 1984

*Judge Advocate General’s Corps, United States Army. Presently assigned as the
Staff Judge Advocate, United States Army Fort Dix, New Jersey. B.S.,1974,Finance & Busi-
ness Economics, University of Oregon;J.D., 1977, University of Oregon School of Law;
LL.M., 1994,Environmental Law, The George Washington University National Law Center.
Previous duty assignments include Defense Counsel, Fulda, Federal Republic of Germany;
Senior Defense Counsel, Frankfurt, Federal Republic of Germany; Senior Trial Counsel, V
Corps, Frankfurt, Federal Republic of Germany; Appellate Defense Counsel, Falls Church,
Virginia; Commissioner for the United States Army Court of Military Review; Deputy Staff
Judge Advocate, 6th Infantry Division (Light), Fort Richardson, Alaska; Criminal Law Attor-
ney, Criminal Law Division, Office of The Judge Advocate General, Pentagon; Environmen-
Hl Law Attorney for the United States Army Chemical Materiel Destruction Agency, Aber-
deen Proving Ground, Maryland. Member of the bars of Oregon, Alaska, the United States
Army Court of Criminal Appeals, The United States Court of Appeals for the Armed Forces,
and the United States Supreme Court. Author of Operation Safe Removal : Cleanup of World
WarZEraMunitions in Washington,D.C.,ARMY Law., Aug. 1994,at 34; Criminal Law Note,
State Compensationfor Victimsof Crime,Army Law., Mar. 1992,at 51; Criminal Law Note,
Victim-WitnessAssistance, ARmy LAaw.,June 1991,at 63. Thisarticle was written to satisfy,
in part, the Master of Laws degree requirements for The George Washington University
National Law Center.

LRUDYARD KIPLING, THE VETERANS (Penguin Books 1982) (excerpt of the poem written
for the gathering of survivors of the Indian Mutiny, Albert Hall, 1907).

2 Remarks on the Vice President’s Trip to Geneva, Switzerland, 20 WEEKLY Comp.
Pres. Doc. 554 (Sept. 30,1985) (presenting a new American treaty proposal to ban chemical
weapons).

1
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I. Introduction

The United States Army is poised to destroy the Nation's stockpile
of lethal chemical weapons. The Army received this mission after the
United States Congress directed the Department of Defense (DOD) in
1985to destroy the stockpile by September 30, 1994.3 Although this dead-
line has been extended several times,*significant progress has been made.
The Army, as the DOD's executive agent for the chemical stockpile,' has
begun destroying chemical weapons overseas, and is ready to begin de-
militarization operations within the Continental United States (CONUS).*

The Army's mission is to destroy the stockpile of lethal chemical
weapons and material by Congress's mandated deadline of December
31, 2004, while providing maximum protection for the environment,
the general public, and personnel involved in the destruction of the
stockpile.”

Chemical demilitarization is the subject of considerable congres-
sional and public attention. This article will examine how the chemical
demilitarization program has developed from its inception, with empha-
sis on federal and state legislative enactments which directly affect the
program. The discussion also will examine the new treaty requirements
which are expected to take effect in the near future.® Closely related to
the new treaty requirements is a major new demilitarization mission—
the clean up of nonstockpile chemical materiel. This includes chemical
weapons production facilities, binary chemical weapons, and suspected
burial sites containing chemical warfare materiel.

Two environmental statutes, the Resource Conservation and Re-

s Pub. L. No.99-145, 99 Stat. 747 (codified asamended at 50 C.S.C.A.$ 1521) (1993)).

+ See 50 C.S.C.A.§ 1521, Historical and Statutory Notes (1992). This deadline was
first extended to July 31, 1999, and later,to December 31, 2004. See National Defense Au-
thorization Act for Fiscal Year 1993,Pub. L. No. 102-484, 106 Stat. 2315 (1992) (codified at
50 U.S.C.A. § 1521(b)(5) (1993)).

'SeeS. Rep. No. 102-408, 102d Cong. (1992); 50 U.S.C.A.§ 1521(e) (1993).

¢ The Johnston Atoll Chemical Agent Disposal System (JACADS) was constructed in
the 1980s as a demonstration plant for incineration and thermal treatment technology for
chemical agents and munitions stockpiled on Johnston Atoll. The JACADS began opera-
tions using chemical agents in 1990with operational verification testing to determine whether
the incineration and thermal treatment technology would work as predicted. The testing
concluded in March 1993.Committee on Review and Evaluation of the Army Chemical Stock-
pile Disposal Program, Recommendations for the Disposal of Chemical Agents and Muni-
tions, 24 (National Research Council 1994) [hereinafter Disposal Recommendations]; see
infra notes 98-124 and accompanying text.

7 See 50 U.S.C.A. § 1521(a)(1), (b) (1993).

* The Chemical Weapons Convention (CWC) is awaiting final action in the United
States Senate. President Clinton submitted the CWC to the Senate for itsadvice and consent
to ratification on Sovember 23, 1993.He has urged its prompt ratification. 141Coxg. REc.
$2821-03 (1996).
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covery Act (RCRA)" and the Clean Air Act (CAA),'" are examined for
their impact on the demilitarization program. These statutes are imple-
mented by a large body of federal and state regulations and include con-
siderable oversight by regulating officials over Army demilitarization
operations. For instance, the RCRA requires a permit before facility con-
struction and operations may begin.!! Under certain circumstances, the
permit under the CAA to operate a demilitarization facility may be re-
quired, depending on the amount of emissionsthat the facility is expected
to generate.

All of these enactments, congressional committee reports, and trea-
ties affect the demilitarization program, and the Army's ability to meet
the December 31, 2004, deadline. The program presents the dilemma of
whether it is in the nation's best interest to proceed with a proven tech-
nology"" which can be used to meet the deadline, or to seek out and
develop an alternative technology® which may ultimately prove to be
(‘'safer."”

A. A Historical Perspective

Chemical warfare agents are terrifying weapons. Reports of their
use provoke universal feelings of revulsion among those concerned with
human suffering. As a weapon against military targets, chemical weap-
ons have proven to be largely ineffective.’* As a result, chemical weap-

242 U.S.C.A.§§ 6901-6992k (1993).

"1d. §§ 7401-7671q.

1See Lawrence Rouse, The Disposition o the Current Stockpile of Chemical Muni-
tions and Agents, 121 MiL. L. Rev. 17,81 (1988).

2 The method selected by the Army and endorsed by the National Research Council
to destroy the stockpile of chemical weapons is called the baseline disassembly and incin-
eration technology. Thistechnology mechanically separates chemical agent from both pro-
jectiles and containers and uses incineration and thermal treatment for chemical agent
destruction. United States Army's Alternative Demilitarization Technology Report for Con-
gress, Executive Summary, Department of the Army Program Manager for Chemical De-
militarization (1994) [hereinafter Alternative DemilitarizationTechnology Report].See infra
note 90.

3 The National Research Council has considered a large number of candidate alter-
native technologies that would use different processes to destroy chemical agent, hope-
fully at less risk to human health and the environment. Most of these technologies require
extensive research and development to determine whether they would work. Disposal Rec-
ommendations, supra note 6, at 98-119. See infra sect. XIl.

4 The British official history of World War | concluded that "Gasachieved but local
success, nothing decisive; it made war uncomfortable, to no purpose.” The official history
also noted that chemical weapons only proved to be effective in a few instances when:

large quantities of agent were delivered on a wide front against enemy forces

without adequate masks at hand, poorly trained in gas defense, low in morale,

and poorly led and disciplined, toxic chemical opened the way for what might

have been a decisive operation by producing casualties but, more significantly,

by inducing panic.

See Dorothy Clark, Effectiveness of Chemical Weapons in WWI, 134 (Nov. 1959) (staff pa-
per distributed by the Defense Technical Information Center, Cameron Station, Alexandria,
Virginia 22314-6145, telephone: (703) 274-7633).
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ons have come to be regarded as a weapon of terror against poorly trained
and ill-equipped soldiers and civilians.'?

The most widespread use of chemical warfare agents occurred dur-
ing the First World War. Although Germany achieved early tactical suc-
cess when it first used poison gas, it failed to achieve the desired break-
through.'® While chemical warfare agents produced a large number of
casualties during the Great War, it did not produce decisive results for
either side."" After World War 1, fascist Italy in Ethiopia, and Imperial
Japan in Chinaused lethal chemical weapons.!® Nazi Germany used nerve
agents in the notorious concentration camp system.'* Subsequent use of
lethal chemical agents have been reported to have occurred in Yeman,
Irag, Cambodia, Laos, and Afghanistan.?

The United States first developed its own stockpile of chemical
weapons in response to the threat posed by Germany during World
War 1.2 The threat changed over the years, finally culminating in the
massive development of chemical weapons as an offensive weapon by
the former Soviet Union and the Warsaw Pact.”" In response, the United

% Id. See also EDNARD SPIERS, CHEMICAL WARFARE 31-32 (1986).

'8 Germany first used poison gas in World War | on April 22, 1916,during the Second
Battle of Ypres. Two French divisions collapsed after being subjected to a German surprise
attack using chlorine gas, which created a gap in the defensive lines. The Germans, how-
ever, failed to commit adequate forces to exploitthe momentary breach, which was quickly
filled by British and Canadian forces. The advantage enjoyed by the Germans in possessing
this weapon of terror quickly dissipated as the Allies developed tactics, protective equip-
ment, and training to counter the terror effects of the weapon. They also developed chemi-
cal weapons of their own. See Combat Studies Instit., United States Army Command and
General Staff College, Charles Heller. Chemical Warfare in World WarI: The American
Experience, 1917-1918. 10LEAVENWORTH PAPERS., Sept. 1984, at 8-10.

' Poison gas caused an estimated 224,089 casualties among the American Expedi-
tionary Force in France in World War I. 1d. at 91. Many soldiers suffered long-term health
effects from the residual presence of chemical agents on the battlefield. One of the soldiers
that suffered from exposure to poison gas in France, but recovered after convalescing in
Arizona, was Corporal Joseph C. Foote, my grandfather. The nation that appears to have
been the least prepared for chemical warfare during World War | was Russia, which suf-
fered approximately 475,000 nonfatal casualties and 56,000 fatalities from chemical agent
exposure. See SPIERS, supra note 15.at 53,62, 104.

'8 See SPIERS, supra note 15, at 53, 62, 104.

* The fear of Allied retaliatory use of poison gas is often attributed as the reason it
was not used by the Germans on the battlefield during World War II, despite Germany's
huge stocks of lethal nerve agent. See President Reagan, Radio Address to the Nation, 22
WEEKLY Comp. PRes. Doc. 1111 (Aug. 16, 1986).See also SpIErS, supra note 15,at 63-88.

20 SPIERS, supra note 15,at 104-05, 118.
1 See Heller, supra note 16,at 91-93.

* The Russians have acknowledged a 40,000-ton stockpile of chemical weapons, but
are believed by United States analysts to have a stockpile well in excess of that figure. See
U.S. NEws & WoRrLD REp., Sept. 13, 1993, at 56. The total unitary stockpile of the United
Statesis estimated to be 25,000tons. "Unitary" chemical weapons "contain agents that, by
virtue of their molecular composition and structure, are highly toxic and lethal in them-
selves." Committee on Alternative Chemical Demilitarization Technologies, Alternative
Technologies for the Destruction of Chemical Agents and Munitions at 22-23 (National Re-
search Council 1993) [hereinafterNRC Alternative Technologies Report].
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States developed its own arsenal of chemical weapons and chemical de-
fense tactics and equipment.? The last lethal chemical agents to be manu-
factured by the United States were binary® chemical agents.® In 1991,
President Bush departed from the decades-long United States policy which
allowed for the retaliatory use of chemical weapons® by:

foreswearing the use of chemical weapons for any reason, in-
cluding retaliation, against any state, effective when the con-
vention [the Multilateral Convention on the Prohibition of the
Development, Production, Stockpiling and Use of Chemical
Weapons and on their Destruction] enters into force. . ..*"

Thisrepresented a shift in United Statespolicy. The chemical stock-
pile will no longer be used as a weapon of deterrence. Consequently, the
need to maintain the chemical stockpile has passed.

2 The bulk of this stockpile is now at least 25 years old, with some munitions as old
as 45 years. The last unitary lethal chemical agents manufactured by the United States was
in 1968.See Rouse, supra note 11,at 18.See also President Reagan, Remarks at the Annual
Leadership Conference of the American Legion, 24 WeerLy Comp. PRES. Doc. 279 (Feb. 29,
1988).

% Binary chemical munitions were designed to avoid the dangers of storing lethal
chemical agent in either projectiles or containers. Binary munitions were loaded with two
relatively safe chemicals in separate compartments within a single projectile. Upon being
fired (such asan artillery projectile) or released, the compartments open, allowingthe two
chemicals to mix and form a lethal agent. The components of binary munitions are stock-
piled apart, in separate states. See generally Disposal Recommendations, supra
note 6

”See 50 U.S.C.A. §8 1519,1520,1521(h) (1993). Section 1519(a) prohibited the obli-
gation of funds for the production of binary chemical weapons, unless the President certi-
fied to Congress that for each 155-millimeterbinary artillery shell or aircraft-delivered bi-
nary aerial bomb produced, a serviceable unitary artillery shell from the e ‘-ting arsenal
would be rendered permanently useless for military purpose. Section 1519(b)(2) further
required the President to certify that the production of binary chemical munitions was es-
sential to national security before production could begin. President Reagan provided the
required certificationsto Congress on October 16,1987.

% During World War 11, President Roosevelt strongly opposed gas warfare, declaring
that the United States would never engage in first use of chemical weapons. See SPIERS,
supra note 15,at 84. This basic policy was carried on after the war, and was reflected in the
Army’sfield manual on war fighting doctrine, which restated the policy of the United States
which prohibited the first use of lethal or incapacitating chemical munitions, but reserved
the right to retaliate if enemies used chemical weapons first. Under this policy, only the
National Command Authority (the President) could grant authority to use chemical muni-
tions.DEP'T OF ARMY, FIELD MaNuaL 100-5, OPERATIONS, 47 (May 1986). Current Army doc-
trine stresses the ability to operate in a chemical environment, “AlthoughU.S. policy does
not condone or authorize first use of chemical weapons, preparedness to operate in this
environment negates many possible advantages for an enemy to employthese weapons—in
itself a deterrent to their use.” DEP’T OF ARMY, FIELD MaNUAL 100-5, OPERATIONS, 6-11 (June
1993).

27 President Bush, Statement on Chemical Weapons, 27 WegkLY Comp. Pres. Doc. 599
(May 13,1991).See also Article | of the Convention on the Prohibition of the Development,
Production, Stockpiling and Use of Chemical Weapons and on their Destruction (United
Nations 1993).
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B. The Army’s Experience in Demilitarizing Chemical Weapons

The Army has extensive experience in destroying chemical agents.?
Since 1969, the Army has destroyed over 7000 tons of chemical warfare
agents by incineration or chemical neutralization.?® Much of this work
was carried out at Rocky Mountain Arsenal, Colorado.®® Problems asso-
ciated with destroying chemical agents by chemical neutralization led
the Army to decide against using it as a major chemical demilitarization
process.’!

In the early 1980s, about thirty-eight tons of GB (Sarin) and eight
tons of VX (both are lethal nerve agents) were destroyed by incineration
at the Army’s Chemical Agent Munitions Disposal System (CAMDS),
which is the Army’spilot demilitarization plant, located at Tooele Army
Depot (TEAD), Utah.” The CAMDS began demilitarization operations in
1979 as a prove-out facility to develop and test various chemical and
thermal disposal technologies. It was not designed for large-scale dis-
posal operations.* Nevertheless, in the course of various tests, the CAMDS
has destroyed a significant amount of chemical agent.” A wide variety of
tests have been conducted at the CAMDS, to include evaluating technol-
ogy for caustic neutralization and incineration of chemical agents, ma-
chine (robot) testing of projectile disassembly equipment, trial burns
under the RCRA, testing of Mustard thaw containers, and cryofracture
technology.® The Army has used the tests conducted at the CAMDS to
demonstrate that chemical agent could be successfully destroyed by
incineration.*

*“BetweenWorld War | and 1969,0bsolete or unserviceable chemical warfare agents
arid munitions were disposed of by open pit burning, land burial, and ocean dumping. These
disposal operationswere standard industrial practices and were conducted without fatality
oradversepublic reaction.” Alternative Demilitarization Technology Report,suprn note 12,
at 1-3.

* NRC Alternative Technologies Report, supra note 22, at 54. This activity repre-
sents Army tesearch and development efforts to gain experience in chemical demilitariza-
tion operations.Id. at 1-3.

* Chemical destruction activity conducted primarily at Rocky Mountain Arsenal in-
cluded incinerating approximately 3100 tons of H (mustard) and destroying nearly 4200
tons of GB (Sarin) by reaction with alkali (chemical neutralization).ld. at 64-62.

“Td. at 64. The NRC states that,the Army rejected chemical neutralization due to the
complexity of the process, the quantity and nature of the waste produced, the high capital
and operating costs, and the detection of trace amounts of GB after the neutralization pro-
cess was completed. The validity of the latter problem, however, is :>-dispute, due to the
analytical method used by the Anny.

1d. at 62.

# National Research Council, Disposal of Chemical Munitions and Agents: A Report,
21 (1984) [hereinafter NRC 1984 Report]: see also Rouse, suprn note 11,at 37.

“ For instance, in January 1992, 1200 pounds of mustard agent were incinerated
duringtesting. See USACMDA, Annual StatusReport on the Disposal of the Lethal Chemical
Stockpile, 14 (Dec. 1992) [hereinafter1992 Annual Status Report].

" Id, at 14-15, NRC 1984 Report, supra note 33; Rouse, supru note 11,at 37-42.

“The CAMDS is scheduled to be closed in 1995. Congress consequently directed
that the Ariny study furure research missions for the facility.See Comm on Appropriations.
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Althoughthe Army has destroyed large quantities of chemical agent
in the past twenty-five years, the primary mission was to safeguard the
stockpile to deter potential adversaries from using lethal agents against
the United States and its allies.’” As a result, all unitary lethal chemical
agents have been maintained in carefully guarded storage locations. The
policy of deterrence has been a notable success. After World War I, chemi-
cal weapons were never used against American personnel. Nevertheless,
as the nation's stockpile of unitary lethal chemical warfare agents aged,
it began to degrade. A 1984 report from the National Academy of Sci-
ences determined that the Army should continue to store the majority of
its chemical munitions and agents, proceed with disposing of the M-55
rockets—which are viewed as a long-term storage hazard—and to ana-
lyze alternative methods for disposing of the chemical stockpile.® By
1985, the bulk of this stockpile was determined to be obsolete or of no
military utility.®® It was time to destroy the stockpile.

In 1985, Congress directed the Secretary of Defense by statute to
destroy the nation's stockpile of unitary lethal chemical agents and mu-
nitions that existed on the date of enactment of the Act.*° The original
deadline set by Congress to destroy the stockpile was September 30,
1994.41 Subsequent legislation extended the deadline to December 31,
2004.%2 This statute is the basis for the Army's chemical demilitarization
program.

C. Composition and Location d the Chemical Stockpile

The chemical stockpile consists of two basic types of unitary le-
thal chemical agent, nerve agents (GA (Tabun)), GB (Sarin and VX), and
blister agents (H, HD, HT (Mustard), and L (Lewisite)).** Nerve agents

S. Rep. No. 102-408, 102d Cong. 2d Sess. (1992). The Army is presently conducting a study to
determine how to utilize the CAMDS. The study considered several alternative future uses
of the facility,to include pilot studies of conventional munitions destruction;pilot studiesto
support alternative technologies for chemical munitions destruction; and support of the
nonstockpile chemical destruction program. 1992 Annual Status Report,supra note 34,atv.

37 United States Army Chemical Materiel Destruction Agency, Environmental Report
for the Johnston Atoll Chemical Agent Disposal System, Operational Verification Tests 1&
2, Johnston Island 1990-1992, 1 (Sept. 3, 1993) [hereinafter JACADS Environmental Re-
port}.

38 Id. at 1(citing NATIONAL RESEARCH COUNCIL, COMMITTEE ON DEMILITARIZING CHEMICAL
MUNITIONS AND AGENTS, DISPOSAL oF CHEMICAL MUNITIONSAND AGENTS (National Academy Press
1984)).

*® Rouse, supra note 11,at 18.

40 Department of Defense Authorization Act of 1986,Pub. L. No. 99-145 (codified as
amended at 42 U.S.C.A.§ 1521(1992)).

450 U.S.C.A.§ 1521(b)(1)(3)(A) (1992).

4 National Defense Authorization Act for Fiscal Year 1993,Pub. L. No. 102-484,106
Stat. 2315 (1992) (codified at 50 U.S.C.A.§ 1521(b)(5} (1993)).

3 See NRC Alternative Technologies Report, supra note 22, at 1n.1. The stockpile
originally designated for destruction consisted exclusively of unitary chemical weapons.
"Unitary chemical weapons contain agents that, by virtue of their molecular composition
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are the most lethal of the chemical agents. These agents inhibit the body’s
nervous system from operating normally, to include the nerves that con-
trol the diaphragm. In cases of lethal exposure, death is caused by as-
phyxiation.* Mustard agents burn the eyes and lungs and blister the skin.*

The stockpile is stored in a variety of munitions and bulk contain-
ers, to include one-ton bulk containers, spray tanks, artillery projectiles,
mines, mortar rounds, and rockets. Many of the munitions also contain
propellant and explosive components.*® With the exception of the one-
ton bulk containers, all munitions are stored in covered igloos.* The
stockpile is stored at eight locations in CONUS, and at Johnston Island
in the central Pacific Ocean.*® The CONUS stockpile storage facilities
fall under the Army Materiel Command (AMC).* The stockpile locations
are listed below, by major subordinate command, to reflect the respec-
tive percentage and composition of the unitary stockpile that is stored at
each site®:

and structure, are highly toxic or lethal. By comparison, binary chemical agents consist of
two nonlethal chemicals that, upon mixing, form a lethal chemical agent.” Binary agents
were introduced during the Reagan Administration, largely asabargaining chip,to encour-
age Soviet participation in eliminating chemical weapons. Criticized at the time as an un-
necessarily provocative policy, the United Statesand the former Soviet Union are now en-
gaged in cooperative efforts to destroy their respective stockpiles of unitary and binary
chemical weapons.See also Chemical Stockpile Disposal Program Final Programmatic En-
vironmental Impact Statement, Program Executive Officer —Program Manager for Chemi-
cal Demilitarization 1-5(1988) [hereinafter FPEIS].

*# NRC Alternative Technologies Report, supra note 22, at 41-42. See Assessment of
the United States Chemical Weapons Stockpile Integrity and Risk Analysis, 1-4 (July 1993):
“Nerveagents are chemical agents which, when absorbed into the body by inhalation, by
ingestion, or through the skin, interfere with the nervous system by inhibiting an enzyme
(cholinesterase) throughout the body. permitting accumulation of a stimulator (acetylcho-
line). Blister agents are chemical agents that are readily absorbed by both exterior and
interior parts of the body, causing inflammation, blisters, general destruction of tissues,and
death.” See also Rouse, supra note 11,at 17-19;NRC 1984 Report, supra note 33.

¥ NRC Alternative Technologies Report,supra note 22, at 42; Rouse, supra note 11,
at 20.

% NRC Alternative Technologies Report, supra note 22, at 37-53; Rouse, supra note
11,at 18-19.

47 See NRC 1984 Report, supra 33, at 20. Each igloo is locked and has its own agent
detection equipment (to detect leaking agent) and a security system. One of the devices
used to detect leaking agent is the automatic continuous air monitoring system (ACAMS),
which is an automatic gas chromatograph. Additionally, all igloos are located in a special
restricted areathat requires aspecial security clearance to enter. Security measures around
this restricted area include: double fencing; security guards; lighting; and electronic surveil-
lance.

¥ NRC Alternative Technologies Report, supra note 22, at 26-27.

# To carry out its many diverse missions, the AMC has created several major subor-
dinate commands, to include the United States Army Test and Evaluation Command; the
Cnited States Army Depot Systems Command; the United States Army Armament, Muni-
tions, and Chemical Command: and the United States Army Chemical and Biological De-
fense Command. Each stockpile facility belongs to a major subordinate command of the
AMC.

% See FPEIS, supra note 43, at 2-1to 2-20; Mark Brown, Public Trust and Technology:
Chemical Weapons Destruction in the United States (Committee for National Security 1992).
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U.S. Armv Test & Evaluation Command (TECOM)

(1) Aberdeen Proving Ground (APG), Maryland (5%) (HD-ton
containers only)

U.S. Armv Armament. Munitions & Chemical Commnnd

(AMCCOM)

(2) Pine BIluff Arsenal (PBA), Arkansas (12%) (HD, HT, GB,
and VX)

(3) Newport Army Ammunition Plant (NAAP), Indiana (3.9%)
(VX-ton containers only)

US. Armv Depot Svstem Command (DESCOM)

(4) Pueblo Depot Activity (PUDA), Colorado (10%) (HD, HT-
projectiles and cartridges only)

(5) Umatilla Depot Activity (UMDA), Oregon (11.6%)(HD, GB,
and VX)

(6) Tooele Army Depot (TEAD), Utah (42.3%) (H, HT, HD, GB,
and VX)

(7) Blue Grass Army Depot (BGAD), Kentucky (1.6%) (H, GB,
and VX)

(8) Anniston Army Depot (ANAD), Alabama (7.1%) (HD, HT,
GB, and VX)

Defense Nuclear Agency (not affiliated with AMC)

(9) Johnston Atoll Chemical Agent Disposal System (JACADS)
(5.2%) (HD, GB, and VX)®

To gain an overall perspective of the chemical demilitarization pro-
gram, it is necessary to review its development over the past seven years.
Special emphasis will be placed on legislation, congressional directives,
and treaties that directly affect the program. Finally, the congressionally
directed alternative technologies study will be examined.

I1. Federal Legislative Enactments and Reports Affecting the Demilita-
rization Program

Congress created the chemical demilitarization program to destroy
the stockpile of unitary chemical weapons. Subsequently, the program

* See NRC Alternative Technologies Report, supra note 22, at 50. Two of the listed
commands, the DESCOM and AMCCOM merged in 1994to become the Industrial Opera-
tions Command.



10 MILITARY LAW REVIEW [Vol. 146

has been expanded to include nonstockpile materiel. To understand the
organization and direction of the program, it is necessary to review the
legislation and congressional committee reports that have shaped it.*

A. The Department of Defense Authorization Act d 1986

This DOD Authorization Act of 1986 was the genesis of the chemi-
cal stockpile disposal program. It mandated the destruction of the United
States stockpile of lethal unitary chemical weapons as it existed on No-
vember 8, 1985.% It also provided a separate DOD account to fund all
activities, and required the Secretary of Defense to establish a manage-
ment organization in the Department of the Army to carry out the mis-
sion. The Act required the Secretary to designate a general officer as
director of this management organization.* The Act also prohibited any
future use of the demilitarization facilities once the destruction of the
lethal chemical stockpile is complete.* This was intended to assure com-
munities living near the stockpile sites that the demilitarization facilities
would not be used as hazardous waste disposal sites after the stockpile
was destroyed.™

B. The National Defense Authorization Act for Fiscal Years (FY)
1988 and 1989

In the Act, Congress extended the stockpile elimination deadline
from 1994 to April 30, 1997* and prohibited any activity for equipment
prove out and systems testing of a full-scale demilitarization facility in

2 See Rouse, supra note 11;FPEIS,supra note 43, app. D. for excellent discussions
of the early development of the chemical stockpile disposal program.

* Pub. L. No.99-145, 99 Stat. 747 (1985) (codified at 50 U.S.C. § 1521).

50 P.S.C.A. § 1521(a) (1993). The Act allows the Secretary of Defense to defer.
however, the destruction of not more than ten percent of the stockpile. /d. at § 1521(b)(3)(A).

»|d. § 15621(e). This organization was called the United States Army Chemical Mate-
riel Destruction Agency (USACMDA) until October 1, 1994, when it was reorganized and
renamed the United States Army Chemical Demilitarization and Remediation Activity
(USACDRA). The LSACDRA falls under the command of the United States Army Chemical
and Biological Defense Command, which is apart of the United States Army Materiel Coni-
mand.

% "Facilities constructed to carry out this section may not be used for any purpose
other than the destruction of lethal chemical weapons and munitions, and when no longer
needed to carry out this section, such facilities shall be cleaned, dismantled, and disposed
of in accordance with applicable laws and regulations."” Id. § 1521(¢)(2)(1991).

7 Some critics of the program base their opposition on the suspicion that Congress
will renege on the commitment to clean and dismantle the facilities after the stockpile is
gone, and authorize their use as regional hazardous waste disposal sites. See NRC Alterna-
tive Technologies Report,supra note 22, at 30. Perhaps to allay public suspicion, Congress
has repeatedly emphasized its commitment not to use the demilitarization facilities after
the stockpile is destroyed. The most recent example appears in the 1994 Defense Appro-
priations Act.

% Pub. L. No. 100-4.56, 102 Stat. 1918 (1988).
50 U.S.C.A. § 1521(b)(5) (1992).
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CONUS until Operational Verification Testing (OVT) was successfully
completed by the Army for the JACADS.® The Secretary of Defense had
to certify OVT completion in a report submitted to Congress. The Secre-
tary of Defense also was directed to issue a Final Programmatic Envi-
ronmental Impact Statement (FPEIS) on the chemical stockpile demili-
tarization program by January 1, 1988. In this context, the Army was
directed to decide whether to carry out the chemical demilitarization
mission by on-site destruction, through regional destruction centers, or
through a national destruction site.! The Army met the deadline, and
selected on-site incineration® in its Record of Decision.®

In a subsequent letter to Congressman Larry Hopkins, then a mem-
ber of the House Committee on Armed Services, the Army agreed to con-
duct a two-phased approach to its site specific environmental impact
statements and related documents. The first phase would consist of the
Army gathering updated and new data at each of the eight proposed de-
militarization sites and comparing that data with the information used
for the FPEIS. This was to confirm that the data used for the FPEIS was
still valid. The Phase | report would certify that updated site specific
information had been evaluated and compared to the FPEIS for each
site. Phase II would start at the completion of the Phase | certification,
and would consist of writing a site specific EIS for each stockpile loca-
tion.*

C. The National Defense Act for FY 1991%
Congress directed the Army to assess the safety status and integ-

™ The OVT was required to demonstrate the demilitarizationprocess before full-scale
operations could begin. Four separate OVTs were conducted to show that the facility could
safely operate for the time periods and production rates required to destroy four different
types of chemical agentsand munitions. JACADS Environmental Reportsupra note 37,at 4.

1 See H. Conr. REP. No. 1748, 100th Cong., 1st Sess., § 112 (1987).

8 Incineration is a treatment, rather than a disposal system, for wastes. High tem-
peratures are used to reduce the volume and hazardous quality of a particular waste. Stated
differently.organic wastes fed into an incinerator are thermodynamicallyconverted, through
oxidation,to simpler forms (gases). The mass at the start of the process isthe same as the
mass at the end. The oxidation process breaks down the larger molecules into smaller mol-
ecules, mostly water and carbon dioxide, Other elements, to include nitrogen, sulfur, chlo-
rine, phosphorus, and trace metals, may be present in the exhaust gas. Pollution abatement
systems (PAS) are added to the furnace systems to remove or minimize acidic gases and
particles from the exhaust. Sec David Kopel, Burning Mad: The Controversy Over Treat-
ment d Hazardous Wastein Incinerators, Boilers, and Industrial Furnaces, 23 EnvTL. L.
Rep. (Envtl L. Inst.) 10,218(Apr. 1993);JACADS Environmental Report, supra note 37, at 2.

% The Programmatic EIS was released in January 1988,and the Under Secretary of
the Army signed the Record of Decision selecting on-site disposal at each of the eight exist-
ing storage installations on February 23, 1988.

84 See Letter from John Shannon, Assistant Secretary of the Army, to the Honorable
Larry Hopkins, Committee on Armed Services (May 11, 1988). The intent was for the site-
specific EIS to be tiered from the FPEIS to eliminate repetitive discussions. See also 40
C.F.R.§ 1502.20(1992).

% Pub. L. No. 101-510, 104 Stat. 4739 (1990) (amending 50 U.S.C. § 1521).
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rity of the stockpile of chemical agents and munitions, to include provid-
ing an estimate of how much longer the stockpile could continue to be
stored safely.®® The Army must include this assessment in its annual re-
port to Congress on the Army's demilitarization activities."" Congress
also required the Secretary of Defense to develop a plan setting forth the
steps that he would take if the chemical weapons stockpile deteriorated
at an accelerated rate.®

D. House Committee on Appropriations Reportfor 1992%°

The House Committee on Appropriations recommended that the
DOD create a single organization for all chemical warfare destruction
activities that would be responsible for total program execution.” On
October 1,1992,the Army's chemical demilitarization program was reor-
ganized to comply with the Committee's guidance. The Office of the Pro-
gram Manager for Chemical Demilitarization was restructured and re-
named the United States Army Chemical Materiel Destruction Agency
(USACMDA), with two subordinate program managers, the Program
Manager for Chemical Demilitarization and the Program Manager for
NonStockpile Chemical Materiel. Commensurate with this change in or-
ganization, the mission of the organization was expanded from demilita-
rizing the chemical stockpile to include demilitarizing:

(1) Chemical warfare materiel manufacturing and testing
facilities;

(2) Binary munitions and production facilities; and

(3) Abandoned chemical warfare materiel on active and for-
merly used defense sites (FUDS)."

Yet another organizational change occurred in the fall of 1994,when
the USACMDA became the United States Army Chemical Demilitariza-

% 101Pub. L. No. 510, § 171 (1990).
50 U.S.C.A. § 1521(1993).
s 101Pub. L. No. 510, § 173 (1990).

% REPORT ON THE DEPARTMENT OF DEFENSE APPROPRIATIONS BILL FOR 1992, H.R. REP. No.
102-95,102d Cong. (1991). Congressional committees have provided specific direction to
the chemical demilitarization program throughout the life of the program. Although these
directives do not have the force of law, they are usually complied with. Executive agencies
ignore congressional direction at their peril, as funding for subsequent years can be placed
injeopardy.

o1d.

The Committee believes that recent developments in chemical warfare arms
control make the creation of a single organization even more urgent than was
the case last year. The current fragmented approach makes no sense. The
Secretary of Defense is directed to move vigorously on last years direction
and report on actions taken to comply with this direction by September 30,
1991.

711992 Annual Status Report, supra note 34, atiii.
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tion and Remediation Activity (USACDRA)™ upon merging with the United
States Army Chemical and Biological Defense Command.™

E. The National Defense Authorization Act for 1993™

Congress once again extended the chemical weapons stockpile
elimination deadline, ostensibly to conform it with United States treaty
and diplomatic obligations.” The new deadline is December 31, 2004.7
Congress also directed new efforts towards consultation with local com-
munities and investigating new technologies.

Specifically, Congress directed the Army to establish a Chemical
Demilitarization Citizen’s Advisory Commission for any state in which
there is a chemical munitions storage site, to receive citizen and state
concerns regarding the chemical demilitarization program.™

Congress also required the Army to submit areport to Congress not
later than December 31, 1993, on potential alternative technologies to
the Army’s baseline disassembly and incineration process for the dis-
posal of lethal chemical agents and munitions.™ The report had to in-

2 In this article, the USACMDA is referenced for all Army chemical disposal activi-
ties, because the events and issues described herein predate this latest organizationalchange.

"*The merger centralizes management of all chemical stockpile, surety, safety, treaty
compliance, and demilitarization and remediation activities under asingle command within
the U.S. Army Materiel Command. The Assistant Secretary of the Army (Installations, Logis-
tics, and Environment) (ASA[IL&E}), asthe Executive Agent for the Chemical Demilitariza-
tion Program, retains special oversight and policy authority for the destruction of the US.
unitary chemical stockpile and non-stockpile chemical materiel.

Dep’t of Army, Annual Status Report on the Disposal of Lethal Chemical Weapons
and Materiel, v (Dec. 15,1994) [hereinafter 1994 Annual Status Report].

™ Pub. L. No. 102-484,106 Stat. 2315 (1992) (amending 50 U.S.C. § 1521(1993)).

%50 U.S.C. § 1521(b).

%50 U.S.C. § 1521(b)(5).

" National Defense Authorization Act for Fiscal Year 1993, Pub. L. No. 102-484, §
171, 106 Stat. 2315 (1992) (codified at 50 U.S.C.A. § 1521(b)(5) (1993)). The Commission
must be established for the three low-volume states (Kentucky, Indiana, and Maryland).
These are the states where opposition to the demilitarization program has been the most
strident. The Army is directed to establish a commission for the remaining sites on request
by each state’s governor.

" The deadline for the report was later extended. The United States Army’sAlterna-
tive Demilitarization Technology Report for Congress was submitted on April 11, 1994.

™ This reflects Congress’ssensitivity to the intense local opposition to on-site incin-
eration at the low volume sites. Local politicians and certain members of Congressare press-
ing the Army to develop an alternate plan, either to develop a new treatment technology, or
to transport the materials to another site. See 138ConG. Rec. 3244 (1992) (Representative
McMillen of Maryland, stated, “Thebottom line is that incineration is becoming an unac-
ceptable disposal method at the low volumr sites. It istime for the Army to devise an alter-
native plan. ...”).See also id.at 58527, where Senator Ford stated:

Demographics at the storage sites have also changed over time. Large resi-

dential communities have grown within only a few miles of formerly isolated

areas, particularly in three places: Kentucky,Maryland,and Indiana. Residents

there are extremely concerned about the prospect of having chemical muni-
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clude an analysis of the report prepared by the National Research Coun-
cil (NRC) of the National Academy of Sciences.® Congress chose to im-
pose the following limitation on progressing with preparations at the
other designated sites:

the Secretary of the Army may not commence site prepara-
tion for, or construction of, a facility for disassembly and in-
cineration of chemical agents until the report required under
subsection (a) [Alternative Technologies Report] is submit-
ted to Congress.®!

The limitation above does not apply to TEAD, where construction
of the demilitarization facility had already begun.® For four of the stock-
pile sites (ANAD, PUDA, PBA and UMDA), certain listed activities were
allowed, to include: facility design activities, obtaining environmental
permits, project planning, procurement of equipment, and dual purpose
depot support construction projects.® These activities were not allowed
at the three low-volume sites (APG, BGAD, and NAAP) where the use of
an alternative technology may be required.*

Congress required the Army to use an alternative technology at a
low-volume site if the Secretary of the Army determines:

(1) The alternative technology is significantly safer and equally
or more cost effective than baseline technology; and

(2) The alternative technology process will demilitarize all
chemical munitions at the site within the congressionally
mandated deadline (December 31, 2004).%%

If an alternative technology is required for a site, the Secretary of
the Army must submit a revised concept plan to Congress, explaining
how the technology will be used to process the munitions. No funds may
be obligated for the procurement of equipment or for facility planning
and design activities until the revised concept plan is submitted to Con-
gress.®

Congress used the National Defense Authorization Act for 1993to

tionsburned in their backyards, and rightfully so. .. . But perhaps even more
compelling isthe cold hard fact that the Army has no contingency plan in the
event a state denies an environmental permit to build the incinerator, or if
cost overruns or technical problems bring the baseline technology to ascreech-
ing halt.

8 Pub. L. No. 102-484,§ 173(a) (1992).

s1d. § 173(B).

81d. § 173(B)(2).

814, § 173(B)(3).

$1d. § 173(B)(2), (3).

& |d. § 174(a).

% 1d. § 175.
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address yet another problem — nonstockpile chemical warfare materiel.
In chemical weapons development from World War | until recently, burial
was the common way to dispose of spent chemical munitions. These
burial sites are located on military installations as well as on FUDS. Al-
though chemical warfare research occurred away from civilian commu-
nities, many sites have reverted to civilian use. As a result, some former
farmlands where chemical warfare research took place are now well-
established residential and commercial communities.®

To understand the magnitude of the problem, Congress directed
the Army to prepare a report on nonstockpile chemical materiel and sub-
mit it by February 1,1993.%88 Nonstockpile materiel was defined to in-
clude binary chemical munitions, buried chemical munitions, chemical
munitions recovered from ranges, chemical weapons production facili-
ties, and all other chemical warfare materiel.* Congress directed that
the report include certain information, to include:

(1j A list of all suspected locations of buried or unexpended
chemical munitions.

(2) An inventory of former chemical weapons production fa-
cilities.

(3) An inventory of binary chemical munitions and the plans
to destroy these munitions.

(4) A description of the use, if any, that will be made of CAMDS

8 Arecent example serves as an illustration of the scope of the nonstockpile prob-
lem. A World War | era chemical material burial site was uncovered on January 5, 1993,
when a construction crew working a backhoe uncovered several buried munitionsin aresi-
dential development in Washington, D.C. (Spring Valley). The location of the burial site in
the nation’s capital, and its proximity to the homes of two senior United States Senators,
added to the interest of the press. An Army explosive ordnance detachment responded to
the scene, and determined that the uncovered munitions could contain chemical warfare
agents, to include mustard, phosgene, and lewisite. Research of available records showed
that the Army, in cooperation with American University, had used the site as a testing site
for chemical weapons during World War |. The Army, asthe designated lead agency under
the National Contingency Plan, assumed responsibility for the cleanup of the munitions lo-
cated at the site. See 40 C.F.R. § 300.120(c) (1992). Brigadier General Friel, Commander of
the Chemical Biological Defense Agency [thiscommand was later renamed the United States
Army Chemical and Biological Defense Command], was designated as Service Response
Force Commander on January 7, 1993.Under his direction, the Army undertook to deter-
mine what was buried at the site, and to remove all munitions and related material. In the
course of three weeks, 31 liquid filled munitions and 110solid filled munitions were recov-
ered. Testing revealed trace amounts of World War | era chemical agent in a few of the
munitions. The liquid-filled munitions were flown by military aircraft as RCRA hazardous
waste tothe PBA for storageand eventual demilitarization. The solid-filled munitions (con-
ventional ordinance) also were considered to be hazardous waste, and were flown to Fort
A.P. Hill, Virginia, and destroyed by demolition. See O’Donnell, WASsH.PosT, Jan. 29, 1993;
Weil, WAsH. PosT, Jan. 27, 1993,at B6.

8 Pub. L. No. 102-484§ 176(a). The Army received a deadline extension and submit-
ted an interim report in April 1993. The final report, titled, “The Non-Stockpile Chemical
Materiel Program Survey and Analysis Report,”was submitted in November 1993.

% 1d. § 176(b).
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in destroying nonstockpile chemical materiel, and other fu-
ture uses of the facility.

(5) An estimate of the cost and time needed to destroy the
nonstockpile materiel.

(6) A determination of whether it is a realistic option to trans-
port chemical agents and munitions stored at the low-volume
sites to other locations for destruction.*

Reflecting concern over the continued delays in the scheduled de-
struction of the chemical stockpile, Congress also tasked the Army to
submit a report by May 1,1993. on the physical and chemical integrity
of the chemical weapons stockpile, to include a critical analysis of the
near-term, mid-term, and long-term storage life.*

The Conference Report on House Report 5504, the Department of
Defense Appropriations Act, FY 1993, provided additional guidance to
the Army.* It recommended that the Army “assumethe lead in all affairs
of the Chemical Stockpile Emergency Preparedness Program.”* The re-
port also criticized the Army for its slow development and use of
cryofracture technology.*

" Id. § 176(c).

“! Pursuant to the Act, the Army submitted a report in July 1993 titled. “Physical and
Chemical Integrity of the Chemical Weapons Stockpile, Assessment of the U.S. Chemical
Weapons Stockpile: Integrity and Risk Analysis.” prepared for the United States Army by
the MITRE Corporation.

* Pub. L. No.102-484 § 177.

“138CoxNaG. Rec. H 11518(1992).

*This program is designed to enhance emergency preparedness in the local commu-
nities, states, and installations where the eight stockpile sites are located. In cooperation
with the Federal Emergency Management Agency (FEMA), the Army conducts periodic
exercisesto evaluate emergency response plans as well as installation and local responses
to simulated accidental releases of chemical agent. See Dep'T oF ArMy, REG. 50-6, CHEMICAL
SureTyY, ch. 5 (Nov. 12,1989) (101, May 19, 1991) [hereinafter AR 50-6]; DEP’TOF ARMY, PAM-
PHLET 50-6, CHEMICAL ACCIDENT OR INCIDENT RESPONSE AND AssiSTANCE OPERATIONS, para. 17-6
(May 17, 1991) [hereinafter DA Pam. 50-6].

* The Committee noted its long support of cryofracture technology, and noted:

The Army’sreluctance to pursue a vigorous cryofracture program has been
justified in the past on its strong confidence that the baseline approach will
prove to be technically viable and cost effective. Experience to date belies
this confidence. Costs have quadrupled and the schedule has slipped by ten
years. Furthermore, the House Surveysand Investigations Staff has called into
question a recent Army estimate which unfavorably compared the cost of a
cryofracture facility with a baseline facility.

If the Army elects to proceed without including a cryofracture facility in its

program, the Army is to submit to the committee a detailed justification and

rationale for that decision at least 30 days before obligating any further fund-

ing for a baseline facility at asite which has been considered for a cryofracture

plant.
This report indicates the conflicting signals which the Congress is giving the Army. The
Army is criticized for failing to meet previous deadlines and for cost overruns, yet it also is
criticized for not proceeding with a variation on the baseline technology which is more
expensive and not proven in field operating conditions.
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F. Department d Defense Appropriations Actfor FY 1994

The DOD Appropriations Act®® continues congressional spending
policy for the demilitarization program. It continues to prohibit spending
funds for studies on the feasibility of removing and transporting unitary
chemical weapons from the eight CONUS stockpile sites, as well as stud-
ies on potential future uses of the nine chemical demilitarization facili-
ties (except the CAMDS facility). It also extends the prohibition on ship-
ping chemical munitions to JACADS.

111 What Hes Been Done to Destroy the Stockpile?

A. Demilitarization Operations at Johnston Island

Johnston Island is a United Statesterritory located approximately
800 miles southwest of Hawaii.® Lethal chemical agents originally were
shipped to the atoll from Okinawa for storage in 1971.% The island was
later selected as the site for the first full-scale chemical demilitarization
facility.'® The JACADS was built to destroy the chemical stockpile lo-
cated on the island, and to serve as the prototype for the demilitarization
facilities to be built in CONUS. The JACADS has subsequently demon-
strated that the technology selected to destroy the stockpile works in
field conditions.!® The JACADS disposal technology, otherwise known
as baseline technology:

[i)nvolves the disassembly of the chemical agent-filled muni-
tions and uses four separate incinerators for the destruction
process. Each munition type is disassembled by machinery

9 DEPARTMENT OF DEFENSE APPROPRIATIONS BILL, 1994, COMMITTEE ON APPROPRIATIONS,
S. REP. No. 103-153,103d Cong., 1st Sess. (1993) [hereinafter DOD 1994 APPROPRIATIONS
BILL]; see also NATIONAL DEFENSE AUTHORIZATION ACT FOR FISCAL YEAR 1994, H.R. Rep. No.
103-357,103d Cong., 1st Sess. (1993).

97 DOD 1994APPROPRIATIONS BILL, supra note 96.

% Johnston Island is one of four small islands that make up the Johnston Atoll. The
island is managed by three separate military commands, which include: (1) The Program
Manager for Chemical Demilitarization (PMCD); (2) the United States Army Chemical Ac-
tivity Pacific (USACAP);and (3) the Defense Nuclear Agency (DNA). The PMCD operates
the Johnston Atoll Chemical Agent Disposal System (JACADS),and the USACAP isrespon-
sible for the receipt, inspection, maintenance, and storage of the lethal chemical weapons.
The DNA is responsible for the island itself, and operations unrelated to the missions of
storingand destroyingthe chemical munitions. See P. Belanger, EPA Report (Mar.22,1993);
1992 Annual Compliance Report for the Johnston Atoll Chemical Agent Disposal System
(JACADS) Facility.

% Johnston Atoll Chemical Agent Disposal System, Final Second Supplemental Envi-
ronmental Impact Statement for the Storage and Ultimate Disposal of the European Chemi-
cal Munition Stockpile, 2-1, 2-3 (1990).

10014, at 2-3.

101 See NRC Alternative Technologies Report,supranote 22, at 1, 24-26; see also Record
of Decision, 53 Fed. Reg. 5816 (1988).
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uniquely designed for it. The chemical agent is drained from
the munitions and incinerated in a special furnace designed
foragent destruction. Explosives and propellants are destroyed
in a separate deactivation furnace. Metal (such as from muni-
tions bodies) that has been in contact with chemical agent is
decontaminated in the metal parts furnace. A dunnage incin-
erator is used to burn combustible wastes. A pollution abate-
ment system for each furnace or incinerator is used to control
atmospheric emissions.!®

The technology described above also is referred to as the JACADS pro-
cess, or baseline technology. This choice of technology was endorsed by

12 FPEIS supra note 43, at 2-3, app. C. Amore detailed explanation of the incinera-
tion technology. as provided in MITRE Corp., Evaluation of the Johnston Atoll Chemical
Agent Disposal System: Operational Verification Testing, app. A (May 1993) [hereinafter
Summary Evaluation on OVT], follows:

JACADS contains four incinerators designed to destroy material from differ-
ent parts of the demilitarization process. Each incinerator has a primary cham-
ber which provides the temperature, oxidizing conditions, and residence time
to provide the desired destruction, and a secondary chamber to provide addi-
tional assurance that any vapors remaining will be fully destroyed. Each in-
cinerator has a PAS [Pollution Abatement System]that reduces the pollutants
in the exhaust gas to below the levels established in the environmental per-
mits.

The Liquid Incinerator (LIC) is designed to incinerate liquid agent. Agent is
injected into the primary chamber which operates at a nominal 2700F [de-
gree]. The exhaust gases pass to the secondary chamber operating at 2000F.
and are then treated in a PAS (including acid gas scrubbing), before being
released from the common stack. Decontamination solutions from the demili-
tarization operations are collected and injected into the LIC secondary cham-
ber to ensure destruction of any residual agent or organic byproducts of agent
neutralization.

The Deactivation Facility (DFS)primary chamber is a rotary kiln designed to
incinerate solid materials including rocket propellant and explosives, as well
as agent-contaminated materials. Solids remain in the kiln for about 12 min-
utes, then the incinerated residue passes through a heated discharge conveyor
for at least 15 minutes at 1000F to ensure thorough decontamination before
dischargeto aresidue bin. The gases from the kiln pass through an afterburner
operating at 2000F, and are then treated in the DFS PAS before discharge
from the common stack.

The Metal Parts Furnace (MPF) is a refractory-lined furnace designed to ther-
mally decontaminate drained metal parts (ton containers, bombs, or trays of
projectile bodies). Trays of drained metal parts are conveyed through the fur-
nace during which time any residual agent is destroyed by incineration. The
metal parts are heated to at least 1000F for 15 minutes to ensure decontami-
nation, then they are removed and cooled before disposal. The exhaust gases
pass through the afterburner at 2000F, are treated in the MPF PAS, and are
then discharged from the common stack.

The Dunnage incinerator (DUN) contains a refractory-lined furnace designed
to incinerate packing materials (dunnage) and other miscellaneous solid
wastes that may be agent contaminated. The DCN operates at 1400F, the ex-
haust gases pass through an afterburner at 2000F, are treated in the DUN
PAS, and are discharged from the DUN stack. The solid residue (ash) is cooled
and removed for disposal.
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the National Research Council (NRC)!® in 1984.1%

Johnston Island was later selected to receive the United States-
owned stockpile of lethal unitary chemical munitionsthat were stored in
Europe.'® The operation was divided into three phases: movement of
the chemical agents within Germany; shipment over international wa-
ters; and receipt, storage, and ultimate destruction at Johnston Atoll.!®
Shipment of the European stockpile was completed in November 1990, %7

Construction of the JACADS facility was completed in 1987. This
was followed by extensive systems testing, and facility modifications.
Equipment acquisition and installation was completed in early 1989.1%

Certain problems related to systemization of the facility required
correction before toxic operations could begin. As aresult, operations to
destroy toxic chemical agents did not begin until mid-summer of 1990.1%

To ensure that the baseline technology worked in field operating
conditions, Congress required OVT. The intent was to prevent the Army
from proceedingwith equipment and systems testing at any recently con-
structed demilitarization facility before baseline technology was shown

%3 "The National Research Council was organized by the National Academy of Sci-
ences in 1916 to associate the broad community of science and technology with the
Academy's purposes of furthering knowledge and advising the federal government." Coun-
cil members are drawn from the councils of the National Academy of Sciences, the National
Academy of Engineering, and the Institute of Medicine. NRC Alternative Technologies Re-
port, supra note 22, at ii.

104 NRC Alternative Technologies Report,supra note 22, at 23-24; FPEIS,supra note
43, at 1-6,D-14.

106 See FPEIS, supra note 43, at 3-1; Record of Decision, 55 Fed. Reg. 29,880 (1990).

106 Record of Decision, 55 Fed. Reg. 29,880 (1990).

107 See USACMDA, Annual Status Report on the Disposal of the Lethal Chemical Stock-
pile (Dec. 1990). Approximately 100,000artillery projectiles filled with nerve agents were
removed from Germany to Johnston Island in 1990.NRC Alternative Technologies Report,
supra note 22, at 49. Additional shipments of chemical munitions to Johnston Atoll are pro-
hibited bylaw. Pub. L. No. 102-172,105Stat. 1150, § 8108A(a) (1991). "None of funds appro-
priated or otherwise made available in this Act may be used to transport or provide for the
transportation of chemical munitions to the Johnston Atoll for the purpose of storing or
demilitarizing such munitions." Id. This prohibition does not extend to the stockpile with-
drawn from Germany or obsolete World War II chemical munitions found in the World War
II Pacific Theater of Operations, Section 8108A(b). See also ComM. ON ARMED SERVICES, S.
Rep. No. 102-352, 102d Cong. (1992); President's Address to the South Pacific Forum, 26
WEEKLY Comp. PRes. Doc. 1683 (Oct. 27, 1990). "We assured the leaders [of the Pacific Is-
lands] that we plan to dispose of only the chemical munitions from the Pacific theater cur-
rently stored at Johnson Atoll, any obsolete materials found in the Pacific Islands, and those
relatively small quantities shipped from Germany. We confiied that these munitions will
be destroyed safely on a prioritized schedule and that, once the destruction is completed,
we have no plans to use Johnston Atoll for any other chemical munitions purpose or as a
hazardous waste disposal site."

1% Cheryl Maggio, Information Paper (Sept. 25,1991) (on file with author) [hereinaf-
ter Maggio Paper].

105 Idl.
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to work in field operating conditions.!'® As a result, a four-phase opera-
tional verification campaign was conceived to prove that the baseline
technology would work for four different weapon configurations that
would be representative of the chemical munitions stored in the United
States.”” Phase One began in July 1991, and was completed in seven
months.!*? Significant delays were encountered in preparing for Phase
Two.”” This led Congress to stop spending for any new equipment re-
lated to demilitarization at the follow-on facilities (except at TEAD).
The HD projectile test associated with Phase Four (OVT 4) was com-
pleted on March 6, 1993.1** On August 24, 1993,the Secretary of Defense
submitted a letter to the Committees on Armed Services of the Senate
and the House of Representatives certifying the completion of JACADS
OVT. 116

1" National Defense Authorization Act for Fiscal Year 1989, Pub. L. No. 100-456, §
118(b), 102 Stat. 1918 (1988).

1 Summary Evaluation OVT,supra note 102.The Army designed OVT to proceed in
four distinct phases. Each phase required an evaluation report before the next phase could
begin. The phases involved demilitarizing the following munitions and containers:

(1) OVT1—M55 Rockets containing GB nerve agent.

(2) OVT2—M55 Rockets containing VX nerve agent.

(3) OVT3—Ton (bulk) Containers of HD Mustard agent.

(4) OVT4—105mm M60 Projectiles containing HD Mustard lister agent.

112 House CoMM. ON APPROPRIATIONS, CONFERENCE REPORT ON THE NATIONAL DEFENSE
AUTHORIZATION ACT FOR FiscaL YEar 1993,H.R. Rep. Doc. No. 102, 102d Cong., 2d Sess. 966
(1992) [hereinafter 1992 CoxFERENCE REPORT].See also MITRE Corp, Evaluation of the GB
Rocket Campaign: Johnston Atoll Chemical Agent Disposal System Operational Verifica-
tion Testing (June 1991) which reflects that Phase One concluded with the demilitarization
of 7449 rockets in 32 weeks.

113 0n September 19, 1990,a grand jury began to investigate allegations that a con-
tractor had committed fraud in the course of performing radiographic (X-ray) and magnetic
particle (MT) tests of the welds that were done on the process piping in the JACADS. The
JACADS specifications required that all piping welds meet certain stringent requirements
and that all welds undergo testing (by X-ray or MT) to verify weld quality. As a result, the
Program Manager for Chemical Demilitarization directed an independent investigation into
the quality of the welds after phase one was completed. All the welds were retested. A
number of welds were found to be of questionable quality, and were redone. Maggio Paper,
supra note 108. These repairs, and certain upgrades of plant systems, took eight months
before OVT2 could begin.

1141992 CONFERENCE REPORT, supra note 112 states in part:

The Committee believes that it is not wise, safe, or cost effective to initiate
equipment procurement before OVT is complete and the design is veri-
fied. . . . The Committee bill includes the requested funding for equipment
procurement. However, the appropriation language includes a proviso pro-
hibiting obligations for equipment procurement (other than Tooele) until the
Secretary of Defense certifies that (1) OVT is complete, (2) a report on the
results of OVT has been submitted to Congress, (3) plant design has been veri-
Wed, and (4) necessary environmental permits have been secured.”

15 During this test, 18,949HD-filled M60 projectiles stored on Johnston Island were
drained and thermally decontaminated. The agent and projectile bodies were incinerated in
the liquid incinerator and the deactivation furnace, respectively. MITRE Corp., Evaluation
of the HD Projectile Test: Johnston Atoll Chemical Agent Disposal System Operational Veri-
fication Testing, xviii (May 1993).

1 The pertinent portion of this letter is as follows:
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The OVT revealed a number of shortcomings that require correc-
tion.!’” Nevertheless, the OVT demonstrated that the JACADS process
can safely destroy chemical agent while meeting regulatory standards.!*®
The Summary Evaluation prepared by the MITRE Corporation!'® on
JACADS OVT concluded, in part:

JACADS demonstrated its ability to destroy rockets, ton con-
tainers, and projectiles containing three types of agent. The
plant approached or met short-term throughput goals, but did
not meet long-term average process rate goals. Although not
achieving the throughput goals specified prior to OVT, the
performance was within the range of startup performance for
similar industrial pioneer processing plants. . .. The imple-
mentation of the lessons learned from the OVT combined with
additional engineeringrefinement should enable JACADS and
U.S. plant performance to approach or exceed the OVT
throughput rate and design goals.'2

Pursuant to 50 U.S.C. section 1521(k)(2), | hereby certify to the Congressthat
the Army completed the Operational Verification Test of the Johnston Atoll
Chemical Agent Disposal System (JACADS) equipment and facility on March
6, 1993. This four-phase test demonstrated the destruction of the following
munitions which are representative of the stockpile: nerve agent filled M55
rockets; mustard filled one-ton containers; and mustard filled 105ram projec-
tiles.

Throughout all phases, this test was independently observed and evaluated
by the MITRE Corporation, a not-for-profit Federally funded Research and
Development Center. In addition, the Environmental Protection Agency and
the Department of Health and Human Services' Center for Disease Control
provided oversight during the test period. Based on the independent assess-
ment and the Army's thorough evaluation, | have determined that the require-
ment to prove out the equipment and facility at Johnston Atoll has been com-
pleted."
Letter from the Honorable Les Aspin, Secretary of Defense (Aug. 24, 1993).
17 See Summary Evaluation on OVT, supra note 102,at 5-2. These shortcomings in-
clude the following:
e Failure of the backup power and relzted control system software to operate
properly when restarting the facility following loss of power.
¢ VVentilationsystem inadequacies that on occasion did not fully contain agent
migration within the facility.
e |[nadequate control and documentation of software and system design
changes (keeping track of lessons learned).

e Control systems that did not maintain accounting of the processing status of
each munition.

ug|d. at 5-1to 5-7.

19 The Army has contracted with the MITRE Corporation "to observe and evaluate
the results of the tests (OVT], and to prepare reports documenting each test and a summary
report. Id. at ix. The MITRE Corporation is a not-for-profit federally funded research and
development center.

120 Summary Evaluation on OVT,supranote 102,at xiii. A summary of OVT results, as
provided in2 USACMDA, CHEMICAL DEMILITARIZATION UPDATE (Apr. 1993) [hereinafterCHEmI-
cal DEMILITARIZATION UPDATE], is as follows:
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In addition to the MITRE Corporation's evaluation, the NRC con-
ducted its own evaluation of the data produced from the four OVTs at
JACADS. The NRC concluded that:

[tThe JACADS OVT has provided additional assurance that the
baseline technology is capable of the safe disposal of the
Army's chemical stockpile. . . . Operating experience during
the OVT has identified opportunities for improvements in op-
erations and performance with regard to safety, environmen-
tal performance, and plant efficiency.!*

The JACADS is proceeding with demilitarization operations which
will continue until the remaining stockpile at Johnston Island is ther-
mally decontaminated.’** Additionally, with OVT completed and the re-
quired certification submitted to Congress, equipment prove out and sys-
tems testing (systemization) is now proceeding at Tooele, Utah, where
the first CONUS facility has been constructed.'®

Based on the results of OVT, the NRC recommended that the Army
use systemization at Tooele to implement improvements relating to safety,
environmental performance, and plant efficiency. As a result, the Senate
Appropriations Committee predicted that the systemization phase at
Tooele would take substantially more than the eighteen months pres-
ently scheduted.'

OVT Results
Phase I, GB Rocket Campaign
MB55 ROCKELS AEBMIIEM ......ovviiieicviiie et et e 7,490
AGENE GB. oottt 75,000 Ibs
Phase II, VX Rocket Campaign
M55 ROCKELS EBMIIEM ...vveveecretc et ssenenns 13,889
AGENT VX ettt ses sttt 134.0001bs
Phase III, Mustard Ton Container Campaign
Ton CoNtAINErs AESIIOYEA ...t ssesssees 68
Blister AGent MUSEArd .......cocooveeeneeneeneeneesessseseeseesesssesseessesssesaees 113,0001bs
Phase IV, Mustard-Filled Projectiles
Projectiles demiled ... seesesssasesseaseseenes 23,978
Blister AGent MUSEAId .......c.ocoremeerceneeneeneeneiseseessesseesesesssesssssseenans 35,484.61bs

21§, Rep. No. 103-153,103d Cong. (1993).
122 As of October 1,1994,the JACADS had destroyed the following:
¢ 13,889V X-filled M55 rockets (69+ tons of VX);
¢ 20,320 GB-filled M55 rockets (108+ tons of GB);
¢ 45,108 HD-filled 105mm projectiles (66+ tons of HD);
¢ 68 HD-filled ton containers (67+ tons of HD}; .and
¢ 66 GB-filled ton containers (49+ tons of GB).
See 1994 Annual Status Report, supra note 73, at 19.
1233 See 100Pub. L. No. 456, § 118(k), 102 Stat. 1918(1988).

24 1d. The Senate Appropriations Committee did not believe that the Army would
meet this schedule. The Committee stated that the JACADS OVT identified the need for
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B. Operations at Tooele, Utah

Construction of the first full-scale demilitarization facility within
CONUS was finished in early August 1993.1% This is a second-generation
demilitarization facility, which incorporates many of the lessons learned
at JACADS in its design. Systemization!?® of the disposal facility began in
late August 1993,and is expected to be completed in September 1995.1%
Surrogate trial burns (testing of the furnaces without using chemical
agent) began in June 1995.1% Trial burns using chemical warfare agents
are scheduled to begin in September 1995, provided that all RCRA per-
mit requirements are approved.'® If successful, demilitarization opera-
tions will proceed until the stockpile is destroyed. Demilitarization op-
erations at Tooele are scheduled to be completed in April 2000.2%® Once
operations are completed, the site will undergo cleanup and closure op-
erations.!®!

C. Demilitarization Operations at Pine BluffF,Arkansas

The Army began to operate a demilitarization facility at Pine Bluff
Arsenal (PBA) in 1988to incinerate the stockpile of BZ, a nonlethal but
incapacitating agent. The BZ stockpile was destroyed by September
1989.1%2 The existing facility is only designed, however, to demilitarize

improvements in regard to safety, environmental performance, and plant efficiency which
should be made at the Tooele Chemical Agent Disposal Facility (TOCDF). As aresult, “the
systemization phase at Tooele will take substantially longer than the 18months now sched-
uled.” S. Rep. No. 103-153,103d Cong., 1st Sess. (1993). In hindsight, the Committee was
overly generous, systemization is now expected to take 24 months to complete. Telephone
interview with Timothy Thomas, Project Manager, Tooele Chemical Demilitarization Facil-
ity (May 1, 1995). Much of the delay is attributable to extensive public comment during the
state RCRA hazardous waste permitting process. Public comment requires response and
dialogue. Additionally, extensive public interest has anatural tendency for state regulators
to proceed with great caution, which adds to the delay. For example, surrogate trial burns
will not begin until Utah issues a facility construction certificate. The Army will be com-
pelled to delay surrogate trial burns if the state is unwilling to execute the required certifi-
cation.
125 The ribbon cutting ceremony for the TOCDF occurred on August 11, 1993.

126 Systemization must occur before any toxic operations begin within the demilitari-
zation facility, and includes: (1) preoperational checkout of equipmentto ensure that every-
thing works; (2) training of facility personnel; and (3) integrated systems operationsunder
mock conditionswith simulant munitions. See Record of Decision, 54 Fed. Reg. 37017 (1989).

127 See 1994 Annual Status Report,supra note 73,at 32.

'8 Telephone interviews with Timothy Thomas, Project Manager of TOCDF (May 1,
1995) and with David Jackson, Assistant Project Manager of TOCDF (June 23, 1995).

128 1d.;see also 1994 Annual Status Report, supra note 73, at 32.

130 “Oncetoxic agent operations are initiated, destruction of the stockpile isexpected
to take approximately four yearsbased on a 24-hour day, five-day per week schedule.”Record
of Decision, 54 Fed. Reg. 37017 (1989).

131 See Chemical Demilitarization Update, supra note 120,

132 The results of this operation were summarized in the Final Phase | Environmental
Report, Disposal of Chemical Agents and Munitions Stored At Pine Bluff Arsenal Pine BIluff,
Arkansas, 3-54 (May 1990), as follows:
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nonlethal chemical agents. A new facility, patterned after the JACADS,
will be needed to demilitarize the stockpile of lethal chemical munitions
at the PBA.!*®

D. Preparations at the Other Sites

Preparations are being made to construct demilitarization facilities
at the seven remaining proposed sites, subject to limitations imposed by
law. The next facility to be built is at the ANAD. The Request for Pro-
posal for the Anniston Chemical Agent Disposal Facility (ANCDF) was
released in April 1992. Award of the system contract was delayed, how-
ever, because funding for this construction project was deleted in the
National Defense Authorization Act for FY 1993!* Congress subsequently
restored funding. The ANCDF systems contract to construct, operate,
and close the demilitarization facility at Anniston is scheduled to be
awarded in the early fall of 1995, pending state approval of the RCRA
permit.'3

The 1993 Authorization Act also prohibited site preparation and
construction of any demilitarization facility, except TOCDF, until a re-
port on alternative technologies was submitted to Congress.'*" This pro-

Operations began on May 9,1988.. .. All BZ munitions had been destroyed by
September 1989,and all of the BZ-contaminated inventory had been destroyed
by January 1990. Approximately 42,600 kg (94,000 1b) of agent BZ were de-
stroyed by incineration. During these demilitarization operations, no facility
emissions were detected that exceeded regulatory limits.

13 The new facility will be built adjacent to the BZ disposal facility. Id. at 1-3.

34 See USACAMDA, 1992 Annual Status Report on the Disposal of the Lethal Chemi-
cal Stockpile, iii (Dec. 15, 1992). The Congress also imposed delay in 1991, when it speci-
tied:

That none of the funds in this Act may be obligated or expended for the pro-

curement of equipment for chemical weapon disposal facilities at Anniston

Army Depot or Umatilla Army Depot until the Secretary of the Army certifies

to the Congress that Phase 1II of Operational Verification Testing at [the

JACADS]hasbegun.

Pub. L. No. 102, 105Stat. 1150 (1991).

135 See CONFERENCE REPORT 0S H.R. Rep. No. 2401, 103d Cong., 1stSess. (1993) (citing
Military Construction Authorization Act for FY 1993, Pub. L. No. 102-484(1993)).

% 1994 Annual Status Report, supra note 73,at 32.

157 The National Defense Authorization Act for FY 1993,Pub. L. No. 102-484,¢ 173.
106 Stat. 2315 (1992), states in part:

the Secretary of the Army may not commence site preparation for, or con-
struction of, a facility for disassembly and incineration of chemical agents
until the report required under subsection (a) [Alternative Technologies Re-
port] is submitted to Congress.

This limitation did not apply to facility design activities, obtaining environmental permits,
project planning, procurement of equipment, or dual purpose depot support construction
projects, There was no such exception, however, for the three low-volume sites (the pro-
posed facilities at the APG, BGAD. and NAAP).
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hibition no longer applies, however, because the Army has subsequently
submitted the required report to Congress.'*®

Another limitation imposed by law is the RCRA preconstruction
ban. This ban prohibits physical construction of a new hazardous waste
management facility'®® without first submitting parts A and B of the per-
mit applicationand receivingan effective RCRA permit in return.” “Physi-
cal construction” means:

excavation, movement of earth, erection of forms or struc-
tures, or similaractivityto prepare an HWM [hazardouswaste
management] facility to accept hazardous waste. !4

Distilled to its essence, the ban means that construction on any
project related to the treatment, storage, or disposal of hazardous waste
may not proceed without a RCRA permit first being issued.

While these definitions appear clear, their application at a given
site is ambiguous. For example, every stockpile facility has an ongoing
mission to store, secure, and maintain the stockpile of chemical muni-
tions and containers. Many of these facilities also serve as storage sites
for conventional munitions as well. Certain depots have proposed pro-
ceeding with certain construction projects before a RCRA permit is is-
sued for the demilitarization facility.!4? These generally fall into the fol-
lowing categories:

138 Alternative Demilitarization Technology Report, supra note 12.

138 A demilitarization facility qualifies asa hazardous waste management facility be-
cause it is used to treat, store, or dispose of hazardous waste. 40 C.F.R. § 270.2 (1992).

140 |d. § 270.10(f). A Part A permit application refers to the requirement of a hazard-
ous waste management facility to apply for interim status. The application contains an ab-
breviated description of the operations at the facility. Id. § 270.13. After the application is
submitted, the facility will normally receive an EPA identification number, and will have
interim status. 1d. § 270.70. The facility is required to operate in compliance with the re-
quirements set forth in 40 C.F.R.$ 265 (and applicable state regulations). By November 8,
1988, all hazardous waste management facilities were expected to submit Part B permit
applications or cease operating. Part B applications require much more detailed informa-
tion (see id. § 270.14) and involve a lengthy review and public comment period prior to a
final permit being issued. Once the Part B permit application has been approved, the haz-
ardous waste management facility is issued a final permit, and must follow the require-
ments of 40 C.F.R. § 264, and any conditionsincorporated into the final permit.1d. § 270.30.
See UNITED STATES AIR FORCE LEGAL SErVICES AGENCY, 1992 RCRA HANDBOOK, 26 (1992).

14140 C.F.R.$270.2 (1992).

142 The RCRA permit applications are typically submitted two to three years before
construction on the proposed demilitarization facility is scheduled to begin. The states that
issue the permits usually delay processing the permit application for several reasons, to
include the relative complexity of the RCRA permit applications, staff shortages, and fre-
quent requests submitted by the Army to modify the permit in order to implement changes
deemed necessary at the JACADS. Consequently, a RCRA permit will not be processed and
approved any significanttime before construction is scheduled to begin. This can play havoc
with the Army’sschedule, because site preparation and depot support projects (to include
upgraded utility lines, roads, and sewer lines) must be completed before construction of the
demilitarization facility may begin.
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(1) Site preparation (to include land clearing and grading);
(2) Building a new download/reconfiguration facility;
(3) Building new depot support facilities; and

(4) Building new roads and utilities.

These projects often serve a dual purpose. They are needed to sup-
port existing facility operations and also are required for the proposed
demilitarization facility. Even site preparation, which would normally
fall within the preconstruction ban, should be permissible if it is limited
to the area needed to build projects to support normal depot operations.
Analysis of the specific justification for each project is, therefore, required
to determine if it violates the prohibition on physical construction.!* State
environmental regulators also play an important role by reviewing pro-
posed construction projects. For instance, the Alabama Department of
Environmental Management, after conferring with Region IV of the Envi-
ronmental Protection Agency (EPA), determined that four proposed con-
struction projects at Anniston (similar to those listed above) were sub-
ject to the RCRA preconstruction ban unless “the Army can demonstrate
that these projects are independent of the Chemical Stockpile Disposal
Program.”'** The Army was able to satisfy this requirement and the
projects were able to proceed.!*®* While approval from state and federal
regulators is often necessary, it is not the final test. Ultimately, the De-
partment of the Army must determine that any proposed project is con-
sistent with all applicable laws and regulations before proceeding with
any project.'¢

Other forms of preparation also are being made at some of the other
sites. While construction is not taking place, environmental documenta-
tion pursuant to the National Environmental Policy Act (NEPA)Y" and

43 \While state environmental regulators provide oversight on depot and installation
construction activities, the first level of review occurs in the Department of the Army. Legal
advisors often serve as “honestbrokers,” by reviewing the justification for proposed con-
struction projects to determine if they qualify as facility support activities.

4] etter from Sue R. Robertson, Chief, Land Division, Alabama Department of Envi-
ronmental Management to the Department of the Army, ANAD (Aug. 24, 1992).

4 See Letter from Sue R. Robertson, Chief, Land Division, Alabama Department of
Environmental Management to the Department of the Army, ANAD (Sept. 8, 1992). which
states, in part:

Based on the information included in your letter, the Land Division has deter-

mined that constructionprojects 2, 3and 4 [thedownload/reconfiguration fa-

cility, depot support facilities, roads and utilities] are not integrally related to

the Chemical Stockpile Disposal Program and thus, are not subject to the

“preconstructionban”under RCRA. ...

146 The DOD is committed to rigorous compliance with all environmental laws and
regulations. See Memorandum from Dick Cheney, Secretary of Defense, on Environmental
Management Policy (Oct. 10,1989).

14742 U.S.C.A.§% 4321-4370c (1992).
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environmental permit applications!®® are being prepared and submitted
to the appropriate states for review and comment. The NEPA documents,
in particular, are time consuming to prepare, and require extensive pub-
lic and agency comment before a record of decision can be issued.'®
Construction may not proceed at any of the remaining sites until the
required permits are issued by the authorizing state.

The USACMDA's stockpile disposal schedule for the issuing of a
RCRA permit to construct and actual construction form the basis for the
following schedule:

PERMIT PERMIT BEGIN to
INSTALLATION TYPE ISSUE DATE CONSTRUCT
TEAD RCRA JUN 89+ SEP 89
ANAD RCRA AUG 95 AUG 95
UMDA RCRA Unknown MAR 96
PBA RCRA Unknown JUN 96
PUDA RCRA Unknown APR 97
BGAD RCRA Unknown JAN 98
APG RCRA Unknown JAN 99
NAAP RCRA Unknown JAN 00

* Permit issued.

IV. The Nonstockpile Program
Inthe 1993Defense Authorization Act, Congress directed the Army
to submit a report on the nonstockpile problem.'* This report

identifies the locations, types and quantities of nonstockpile
chemical materiel; explains the methods to be used for their

148 Every proposed demilitarization facility requires a RCRA permit and may require
permits under the Clean Air Act and Clean Water Actbefore construction or operations may
begin.

14 Following the Record of Decision on February 26,1988 for the FPEISon the Chemi-
cal Stockpile Disposal Program, site specific environmental impact statements (EIS) were
prepared for the TOCDF, JACADS, and ANAD. Each site-specific EIS is tiered from the
FPEISto eliminate repetitive discussions without the need to revisit the fundamental deci-
sion to demilitarize the chemical stockpile atthe eight CONUS sites. See 40 C.F.R. § 1502.20
(1992); Record of Decision, 53 Fed. Reg. 5816 (1988). Each EIS completed to date has been
followed by a Record of Decision electing to proceed with a full scale disposal facility to
demilitarize the stockpile of chemical agents and munitions stored at the respective facil-
ity. The ROD for TOCDFwas announced on September6,1989and the ROD for the Second
Supplemental EIS for the Storage and Ultimate Destruction of the European Chemical Mu-
nition Stockpile was announced on July 23,1990. The ROD for the destruction of the stock-
pile of lethal unitary chemical agents and munitions stored at ANAD was announced on July
25, 1991, 56 Fed. Reg. 34,055 (1991). (The Army selected construction and operation of a
JACADS-type facility to destroy the stockpile on-site). A draft EIS for the UMDA was re-
leased for review and comment on Oct. 23, 1991. Public comment on the draft EIS was
reopened on February 26, 1992, 57 Fed. Reg. 6,589 (1992).

150 See National Defense Authorization Act for Fiscal Year 1993, Pub. L. No. 102484,
106 Stat. 2315 (1992) (codified at 50 U.S.C.A. § 1521(b)(5) (1993)).
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destruction;provides the estimated cost and schedule for their
destruction; and discusses transportation alternatives.!s!

Subsequently, the Army has prepared a more complete report, en-
titled “The Survey and Analysis Report,”'5> which includes all available
information on the five categories of nonstockpile materiel, to include:

(1) Buried chemical materiel,

(2) Recovered chemical weapons;

(3) Former chemical weapon production facilities;

(4) Binary chemical weapons; and

(5) Miscellaneous chemical warfare materiel.!>
The findings of the Survey and Analysis Report indicate:

possible burials at 82 locations in 33 states, the U.S. Virgin
Islands and the District of Columbia. Of the 82 locations, 48
are DOD installations and 34 are formerly used defense sites
(FUDS).!'™ Some of the 82 locations have multiple burial sites.
The current total is 215 suspect burial sites. . . .'*

The sites identified in the report include chemical weapon storage facili-
ties, both current and historical, former chemical weapons manufactur-
ing facilities, areas where chemical weapons were loaded and off loaded
fortransport, training areas where chemical agent identification sets were
used, test centers and ranges where chemical agents were used and chemi-
cal rounds impacted, and disposal locations.!

There is a variety of chemical warfare materiel buried at the 215
sites. The Survey and Analysis Report indicates:

151 Non-Stockpile Chemical Materiel Program, Interim Survey and Analysis Report, ii
(Apr. 1993) [hereinafter Interim Report]; see also Pub. L. No. 102-484, § 176(c), 106 Stat.
2315 (1992).

52 Non-Stockpile Chemical Materiel Program, Survey and Analysis Report (Nov. 1993)
[hereinafter Survey and Analysis Report].

% Interim Report,supra note 151.Miscellaneous chemical warfare materiel includes
unfilled munitions and devices, and equipment specifically designed for use directly in con-
nection with employment of chemical weapons. Survey and Analysis Report, supra note
152,at 7-1.

> Formerly used defense sites (FUDS) are properties previously owned, leased, or
otherwise possessed or used by the DOD for military purposes; or those properties con-
veyed to a contractor for industrial purposes under an official permit (government owned-
contractor operated) and later disposed of. Dep’T oF ArRMY, REG. 200-1, ENVIRONMENTAL
QUALITY: ENVIRONMENTAL PROTECTION AND ENHANCEMENT, at 84 (23 Apr. 1990) [hereinafter AR
200-1].

1% Survey and Analysis Report, supra note 152, at i. The number of sites and loca-
tions can be expected to increase as surveys continue. The report indicates that the pres-
ence of chemical material at a burial site cannot be confirmed until site characterization
studies and in some cases, site excavation. is done.

6 1d. at 2-2.
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Munitions that may be found at these potential burial sites
include 4.2-inchand Stokes mortar rounds, aerial bombs, rock-
ets and projectiles, and containers of agent in both 55-gallon
drums and ton containers. Potential chemical agents in these
munitions and containers include blistering agents [mustard
(H) and lewisite (L)], nerve agents (GA, GB, and VX), blood
agents (hydrogen cyanide (AC) and cyanogen chloride (CK)],
and choking agent [phosgene (CG)]. Many burial sites also
contain other hazardous substances, such as white phospho-
rus (a screening smoke).1*

The Survey and Analysis Report provides detailed information on
all suspected locations and an inventory of munitions, as well as cost
and schedule information.*®® The report’s cost estimate for destroyingall
nonstockpile materiel is $17.7 billion. The program is projected to take
thirty-one years to complete (the year 2034).1%°

The Survey and Analysis Report provides a brief sketch of the ap-
proach the Army will take to remediate the buried chemical warfare
materiel (CWM) sites. The sites have been divided into four types, and
include chemical agent identification set burial sites (these sets contain
small glass vials, or bottles, of agent);'® small CWM sites with no explo-
sives; small CWM burial sites with explosives; and large CWM burial
sites with or without explosives.!®! The Army, and specifically the
Nonstockpile Program, must develop site characterization, excavation,
and removal and treatment procedures for each burial type.’®* Different
destruction technologies are currently under review, to include using
portable incinerators that could treat recovered CWM on site, other ther-
mal treatment systems, chemical neutralization, as well as other tech-
nologies.'® The Nonstockpile Program is in the process of formulating
its strategy on how to carry out its mission to clean up all the suspected
sites. The Executive Summary of the Survey and Analysis Report sets

571d. at 2-6.

158 See Survey and Analysis Report, supra note 152.

1%]d. at 9-1.

180 These setswere used at military installations during and immediately after World
War I1. The sets were used to train soldiers to successfully identify agents in the field. In-
cluded in each kit are a number of glass vials with small quantities of chemical agent, to
include blistering, choking, blood, and tearing agents (no nerve agents). The content of the
kits vary, depending on the kit type and the date of manufacture. The setswere considered
to be an expendable training item, sorecords and accountability of the items were not main-
tained. See Interim Report,supra note 151,at A-4; Survey and Analysis Report, supra note
152, at 5-7, 5-8; Interview with William Brankowitz, Office of the Program Manager for Non-
Stockpile Chemical Materiel (Dec. 6, 1993).

181 Interim Report, supra note 151,at iii.

162 |d

163 See 1d.
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out the alternative courses of action the Army is considering for the
nonstockpile program, and its preferred alternative:

Alternative courses of action include on-site treatment, leav-
ing the CWM in the ground while controlling access to the site
and containing potential contamination, and transporting the
CWM to a facility capable of storage and destruction . . .
[g]enerally, on-site treatment of NSCM [nonstockpile chemi-
cal materiel] would be the preferred option for much of the
materiel, especially recovered chemical weapons. In cases
where it is not practical to treat the materiel on-site, transpor-
tation to an appropriate storage and treatment facility may be
necessary.!s

While the Army continues to investigate other suspected burial lo-
cations and studies different treatment technologies and alternative
courses of action, it also must consider the environmental impact of all
reasonable alternatives.'® This requires the preparation of a program-
matic EIS for the entire nonstockpile program.!®® This EIS

must be prepared early enough so that it can serve practically
as an important contribution to the decisionmaking process
and will not be used to rationalize or justify decisions already
made. '

The Nonstockpile Program is in the process of preparing a Request
for Proposals in order to solicit competitive proposals for a contract to
prepare the necessary Programmatic EIS.!% This will allow the final de-
cision makers in the Army to evaluate the reasonable alternatives and
consider the environmental impacts associated with each.!® The EIS
would identify the Army’s preferred alternative (which is on-site treat-
ment, using a yet to be determined technology or technologies) as well
as the environmentally preferred alternative.!”® The Record of Decision

184 1d. at iv; see also Survey and Analysis Report, supra note 152, at ii.

165 See 40 C.F.R.§ 1502.5(1992).

186 1d. § 1508.28.The use of a programmatic EIS is recognized in the tiering provi-
sions of the EP Asregulations. Although subsequent environmental analysis may be required
for the individual sites, such analysis may incorporateby reference the general discussions
contained inthe Programmatic EIS for the Non-Stockpile Program.

1871d. § 1502.5;see also id.§ 1506.1.“Untilan agency issues arecord of decision . . .
no action shall be taken which would:

(1) Have an adverse environmental impact; or

(2) Limit the choice of reasonable alternatives.”

168 See CiBINIC & NASH, FORMATION OF GOVERNMENT COSTRACTS, 362-69 (2d ed. 1986).

16940 C.F.R. § 1502.14(1992).

170 The EIS must identify all alternatives considered, specifying the alternative or
alternatives which were considered to be environmentally preferable. Id. § 1505.2(b). This
alternative is the one that causes the least damage to the biological and physical environ-
ment. The agency is not, however, required to selectthe environmentally preferred alterna-
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will state what the Army’sfinal decision will be, and identify all relevant
factors that were used in making the decision.!”

The NEPA requirement to consider all reasonable alternatives has
the potential to place the Nonstockpile Program in conflict with federal
law. The original statute establishing the chemical demilitarization pro-
gram provides that facilities constructed to destroy the stockpile of le-
thal chemical agents and munitions, as it existed on November 8, 1985

may not be used for any purpose other than the destruction of
lethal chemical weapons and munitions, and when no longer
needed to carry out this section, such facilities shall be cleaned,
dismantled, and disposed of in accordance with applicable
laws and regulations. '™

In other words, the Nonstockpile Program’sProgrammatic EIS could
recommend using the existing stockpile demilitarization facilities to treat
recovered CWM, but any action to do so would violate the statutory pro-
vision stated above.

The principle that studies required by the NEPA may consider fu-
ture use of the stockpile demilitarization facilities by the Nonstockpile
Program is also supported by legislative history.'™ The possibility of us-
ing a stockpile demilitarization facilityto treat nonstockpile CWM is much
less clear. The firstproblem is one of technology. Although using a facil-
ity that costs over 390 million doliars!™ to treat recovered CWM appears
to make good economic sense, it may not work. Baseline technology is
based on the ability to disassemble munitions through robotics. Typi-
cally, recovered nonstockpile CWM has been in the ground for many years,

tive. See Council on Environmental Quality Questions and Answers on National Environ-
mental Policy Act Regulations, 46 Fed. Reg. 18,026(1981).

1 See 40 C.F.R. §§ 1502.1, 1505.2, 1506.1. One of the purposes of preparing an EIS is
to provide a mechanism for the proposing agency to hear and consider comments from
other federal agencies with jurisdiction or special expertise, as well as private organiza-
tions and individuals. Thishelps to ensure that the agency has all available information and
viewpoints before making a decision that will impact the quality of the human environment.
See also id.pt. 1503,§ 1502.19. The agency preferred alternative will not necessarily be the
environmentally preferred alternative. DEP’T OF ArRMY, REG. 200-2, ENVIRONMENTAL QUALITY:
ENVIRONMENTAL EFFECTS OF ARMY ACTIONS, para. 6-5i(3) (23 Dec. 1988) [hereinafter AR 200-
2).

17250 U.S.C.A.§ 1521(c)(2) (1992) (emphasis added).

173 DEPARTMENT OF DEFENSE APPROPRIATIONS ACT, FY 1993, § 9092, 102d Cong.,2d Sess.
(1992), states in part:

None of the funds in this or any other Act shall be available for the prepara-

tion of studies on—

(a) the feasibility of removal and transportation of unitary chemical weapons

from the eight chemical storage sites within [CONUS]:Provided, That this

prohibition shall not apply to non-stockpile material in the United States or to

studies needed for environmental analysis required by the National Environ-
mental Policy Act.

1 See NRC Alternative Technologies Report, supra note 22, at 220-22.
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and often is heavily corroded. If explosively configured, it also may be
highly unstable. Retooling a demilitarization facility would be necessary
to process the CWM.!™

At first glance, cryofracture would seem to be well suited to treat
recovered CWM. Simply cryofreeze a munition, crush it, and incinerate
the remains. The utility of using cryofracture, however, loses its allure
under closer examination. No evidence existsto demonstrate that it would
work. Technology reports prepared to date indicate that it would not be
suitable. Cryofracture relies on the precise alignment of the munition
within the hydraulic press to work properly. This would be difficult to do
with recovered CWM, because of the wide variety of munitions that will
be recovered, and their corroded condition.'” Additionally, using
cryofracture to process recovered CWM may subject the equipment to
premature detonations. Another problem is that of politics. Segments of
the public are adamantly opposed to the stockpile program. Suggesting
that the facilities would have a future use (for the Nonstockpile Pro-
gram) would be the equivalent of throwing gasoline on a three-alarm
fire.

As aresult, cryofracture is not suitable for recovered CWM. In ad-
dition, it is unlikely that Congress would consider amending the statu-
tory prohibition on future use of any demilitarization facility (except
CAMDS).'"" Although Congress did not consider the nonstockpile prob-

15 The JACADS technology requires the mechanical disassembly of the munition or
container. Only one munition and agent combination can be processed at one time.
Reconfiguration of the equipment is necessary to process a different munition type or agent.
As aresult, any attempt to process nonstockpile material in a facility designed to process
stockpile munitions would pose significant technical difficulties. It remains to be seen if
corroded munitions are even capable of mechanical disassembly. See Summary Evaluation
on OVT,supra note 102,at 1-6. Additionally, any proposal to use a stockpile facility would
require congressional authorization and preparation of asite specific EIS,aswell asasupple-
ment to the FPEIS, to consider the environmental impacts of using any demilitarization
facility for this purpose. Modifications of the RCRA and Clean Air permits also would be
necessary,

176 After munitions are cooled in a cryobath, the munition is mechanically removed
and placed inside the hydraulic press. The tooling is specially designed to hold a particular
type of munition or munition package. After placement on the hydraulic press lower tooling,
the upper press tooling automatically lowers and fractures the munition or munition pack-
age. Panel onthe Current Status of the Cryofracture Process, Demilitarization of Chemical
Weapons by Cryofracture: ATechnical Assessment (National Research Council 1991) [here-
inafter NRC 1991 Cryofracture Report], see also | MITRE Corp.,Cryofracture/Incineration
Demonstration Plant (CIDP): Assessment of Implementation Options (June 1993) [herein-
after MITRE Cryofracture Assessment Report].

177 Congress has not prohibited study on the future use of the CAMDS. This signalsa
willingness to at least consider the use of this facility to process recovered CWM. See Comm.
ON ARMED SERVICES, S. REP. No. 102-352, 102d Cong. (1992). See also CoMM. ON APPROPRIA-
TIONS, DEPARTMEKT OF DEFENSE APPROPRIATIONS BILL, 1992, S. Rep. No. 102-408,102d Cong.
(1992), which states, in part:

The Committeestrongly believes that CAMDS and its scientific personnel are

anational asset which have great potential for continues research in the area
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lem when it wrote the prohibition on future use of demilitarization facili-
ties into law in 1985, it consistently has insisted on the strict application
of this prohibition.!™ However, not every member of Congress shares
this view with the same zeal.!™ There is even an indication that some
members of Congress are hoping that the Army will revisit the option of
transporting the stockpiles at the three low-volume sites to some other
location as it considers what to do with nonstockpile CWM.!®

of chemical and conventional weapons disposal. There are at least three pos-
sible future research missions for CAMDS; (1) destruction of non-stockpile
munitions, (2) testing of alternative chemical demilitarization tech-
nologies. ...

[emphasisadded]

178 COMM. ON APPROPRIATIONS, 102D ConG., DEP'T OF DEFENSE APPROPRIATIONS BILL, 1993,
S.Rep. No. 102408, 2d Sess. (1992):

The Committee continuesits very strong opposition to any studies or explora-

tion of the possible use of the chemical destruction facilities. To insure the

law requiring the dismantling of the facilities after the completion of the on-

site chemical weapons destruction is complied with fully,the Committee has

included a general provision prohibiting the expenditure of any fund for the

study of the possible future use of these facilities. The Committee cannot

emphasize strongly enough that any discussions or studies of future use of

these facilities is moot. This Committee Ml not break faith with the commu-

nities that surround these sites by allowing any study that may lead to any

further use of these facilities. The Committee does not intend this provision to

apply to the CAMDS facility at Tooele, UT.
(emphasisadded).

179 See THE HOUSE APPROPRIATIONS COMMITTEE REPORT oN THE DEPARTMENT OF DEFENSE
APPROPRIATIONS BILL, 102D CoNG., H.R. REP. No. 1st Sess. 102-95(1991), which seemsto “leave
the door open™that Congress would consider future use of the demilitarization facilities for
destroynonstockpile CWM:

Pursuant to the fiscal year 1989 Defense Appropriations Conference Report,

the Department of the Army has transmitted to Congress a study on the desir-

ability and feasibility of using chemical weapons disposal facilities for other

purposes after the destruction of the US. chemical stockpile has been com-
pleted. While stating that it is premature at this time to make decisions re-
garding future use of demilitarization facilities, the study found that there are
several uses for which these facilities are potentially suited, To make the full-

est use of these facilities the Committee believes the Department of the Army

should keep open the option d theirfuture use after the mission of destroy-

ing the chemical stockpile is accomplished.

(emphasisadded).

180 See SENATE ARMED SERVICES CoMM. REP., CHEMICAL.DEMILITARIZATION AND CHEMICAL/
BioLocicAL DEerFeNsg, S. Rep. No. 102-352,102d Cong. (1992). In this report, the Committee
recommended inserting a provision into the 1993 Defense Authorization Act which would
require the Armyto submit a report on the nonstockpile program by February 1,1993(which
was adopted). The Committee went on to recognize the prohibition on future use of the
eight demilitarization facilities, and "did not intend to question that restriction." Neverthe-
less, the Committee specified:

The report would also require a determination by the Secretary of the Army

asto whether in light of the likely need to transport substantial quantities of

"non-stockpile" chemical munitions to various locations for destruction, there

is still a requirement to destroy existing unitary stockpiles on-site at the Lex-

ington-BlueGrass, Aberdeen and Newport CSDP sites rather than move these

munitions elsewhere for destruction.

Evidently,some members of Congresshope that the stockpiles atthe low-volume sites could
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What conclusions may be drawn from this discussion? Using one
or more of the eight demilitarization facilities for anything other than
destroying the stockpile is prohibited. Consequently, facilities that cost
over $390 million each to build and operate'® will be cleaned and dis-
mantled while the Army seeks to destroy recovered nonstockpile muni-
tions and materiel which may be recovered from the same installation or
the surrounding community 1%

V. Chemical Weapons Convention

In 1990, the United States and the former Soviet Union (now the
Commonwealth of Independent States, (CIS), commonly referred to as
Russia) entered into a Bilateral Destruction Agreement (BDA) to ban the
development, production, and use of chemical weapons and to reduce
their chemical weapons stockpiles to 5000 metric tons.'®® A major pur-
pose of the bilateral agreement was to encourage all nations with chemi-

be transported to some unspecified location and treated by atechnology developed by the
Nonstockpile program. However, the devil in such aconceptis in the details. | propose that
there is no community willing to accept a large-scale shipment of chemical munitions into
their locale for treatment. Although the Army is considering transporting recovered CWM
for treatment, as well as mobile demilitarization equipment, the numbers of munitions that
must be created, in comparison to the low-volume sites, is inconsequential. For instance,
the Army transported 141suspect munitions from Spring Valley by air in 1993.This mission
required two separate flights to the PBA by a C-141, and one flight by two helicopters to
Fort A.P. Hill, Virginia. In contrast, moving the entire inventory from Maryland (APG) and
Kentucky (BGAD)to Utah (TEAD)would require approximately 2100 to 2700 flights by a C-
141aircraft. See FPEIS, supra note 43, at 2-66.

8L Army 1993cost estimates to build, operate, and close the proposed facilities at the
three low-volume sites range from $438,000 million (APG) and $396,000million (NAAP) to
$657,000million (BGAD).See NRC Alternative Technologies Report. supra note 22, at221-
22,

152 As an example, the demilitarization facility to be built at Aberdeen, Maryland (APG)
will be designed and constructed to only process the stockpile of one-ton containers of
mustard agent. APG was a major chemical weapons testing center for the Army after World
War 1. As aresult, the Army is in the process of cleaning up areas in the installation that
have significant quantities of buried chemical munitions and agent contaminated materiel.
Recovered items are secured and stored pending treatment. Even if there was no statutory
prohibition, the demilitarization facilityplanned for APG will not be configured to treat pro-
jectiles. Equipment designed to punch and drain one-ton containers cannot be altered to
disassemble corroded munitions. Different equipment would be required.

1830n September 23, 1989,the United Statesand the Soviet Union signed a Memoran-
dum of Understanding at Jackson Hole, Wyoming, regarding a bilateral verification experi-
ment and data exchange related to the prohibition of chemical weapons. On June 1. 1990,
the United Statesand the Soviet Union signed the Agreement on Destruction and Non-Pro-
duction of Chemical Weapons and on Measures to Facilitate the Multilateral Convention on
Banning Chemical Weapons [hereinafter Bilateral Agreement],and issued ajoint statement
on nonproliferation on June 4, 1990. See Edward Tanzman & Barry Kellman, Legal Imple-
mentation of the Multilateral Chemical Weapons Convention: Integrating International
Security with the Constitution,22 N.Y. U. J. oF TENvous LAw & POLY. 475, 481 (1990); 29
1.L.M.934, American Society of International Law (1990); 56 Fed. Reg. 25,404 (1991).
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cal weapons capability to sign the multinational CWC."* Without the
leadership and demonstrated resolve of the United States to destroy its
stockpile of chemical weapons, there would be little encouragement for
the international communityto take such action. Subsequently,from Janu-
ary 13to 15, 1993, 132 countries, including the United States, signed the
International Convention on Prohibitionof the Development, Production,
Stockpiling, and Use of Chemical Weapons and on their Destruction
(known as the CWC).1¥ Under the terms of the CWC, which has yet to be
ratified,'® the United States and all signatory nations are required to co-
operate in developing methods and technologies used to destroy chemi-
cal weapons and “toassign the highest priority to ensuring the safety of
people and to protecting the environment.” Each party shall destroy its
chemical weapons in accordance with stringent national standards for
safety and emissions.!*

The BDA and the CWC are separate agreements, and have distinct
differences. AS a result, it is necessary to review the provisions sepa-
rately. The BDA requiresthe United States to take the followingactions:!%

(1) Destroy fifty percent of the aggregate quantity of the
Nation’sstockpile of chemical weapons by a date to be desig-
nated;'%®

(2) Reduce the aggregate quantity of the chemical stockpile
to less than 5000 agent tons by a designated date;!®

(3) Reduce the aggregate quantity of the stockpile to 500 agent
tons by the end of the eighth year after the treaty goes into
effect;!%!

8 The introduction to the Bilateral Agreement calls on all nations tojoin the United
Statesand the SovietUnion to take comparable measures to stem chemical weapons prolif-
eration. See Tanzman & Kellman, supra note 183, at 480.

1% See NRC Alternative Technologies Report, supra note 22, at vi.

18 The CWC came before the United States Senate for ratification with signatures
from 154 nations, to include the United States and the CIS (Russia). The signatory nations
possess 95%o0f the world’s stockpile of chemical weapons. Irag, North Korea, Libya are
among the nations that have refused to sign. President Clinton has urged swift ratification
of the treaty. ARMY TIMES ,Dec. 13, 1993, at 34. By May 1, 1995, 158 nations had signed the
CWC and 26 nations had ratified it. Interview with William Dee, Director, Arms Control &
Treaty Assistance, United States Army Chemical and Biological Defense Command (May 3,
1995).

187 Convention on Prohibition of the Development, Production, Stockpiling,and Use
of Chemical Weapons and on their Destruction, art.IV [hereinafter CWC].

18 See Bilateral Agreement, supra note 183;see also Tanzman & Kellman,supra note
183.

18 Article IV, Bilateral Agreement,supra note 183.The United States and the CISare
developing milestones which will correspond with the milestones established inthe CWC.
Interviewwith Kevin Flamm, Technology Exchange & Treaty Compliance Office, USACMDA
(Dec. 28, 1993).

1% Bilateral Agreement, supra note 183.

i d, art. VI
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(4) Destroy the munitions, devices and containers from which
the chemicals have been removed;!*

(5) Reduce its chemical weapons storage facilities to eight or
less no later than December 31, 2002;!%

(6) Those parties not experiencing problems in destroying its
chemical weapons will not be required to continue at a more
rapid rate than a party that is experiencing such difficulties;*

(7) Provide access to each of its chemical weapons produc-
tion facilities for on-site inspections to confirm that the pro-
duction of chemical weapons is not occurring;

(8) Allow all parties, after all chemical weapons have been
removed from a site, to inspect the facility once a year to en-
sure that removal is complete;'*

(9) Declare its intent to be among the original parties to the
multilateral convention.!®

(10) Each party shall have the right to inspect once a year
each chemical weapon storage facility not already subject to
annual inspections.'*

The BDA has been styled as an Executive Agreement, rather than a
treaty. Although ratification may not be necessary, it was the intent of
the Bush Administration to seek congressional approval of the agree-
ment.™*® Although ratification has not occurred to date, the Army is pre-
paring to comply with the terms of the agreement.

Additionally, as part of a separate cooperative agreement, six Rus-
sian engineers and chemists arrived in the United States in September
1993, to undergo training as interns in chemical demilitarization at the
Army’s Chemical Demilitarization Training Facility, at Aberdeen Prov-
ing Ground, Maryland, followed by two-months of on-the-job training.!*
The Russians had the opportunity to observe demilitarization operations

92 1,
193 | d i
194 |d
9 d. art. V.
196 Id. art V1.

7 |d. artV; see Edward Tanzrnan, Constitutionalityd WarrantlessOn-Site Arms
Control Inspections in the United States, 13YALE J. oF TEnvous LAw 21 (1988). This article
addresses the problem of the challenge of on-site inspection, in which the party being in-
spected must provide access to the location or facility within 24 hours of notification. The
right to inspect goes beyond government-owned or controlled facilities to that of privately-
owned companiesthat have contracts with the federal government.

19 See Tanzrnan & Kellman, supra note 183,at 481 n.27.

% The Intern Familiarization Training program is part of the support that the United
Statesis providing the CIS under the Cooperative Threat Reduction Program. This program
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at JACADS, as well as systemization at TOCDF, before returning to Rus-
sia to participate in organizing the Russian chemical warfare materiel
destruction program.?®

The Army, under the USACMDA’s present schedule, expects to
meet the conditions and deadlines established by either the BDA or the
CWC. The BDA deadlines, however, are only obligatory, if the CIS is able
to conduct an effective demilitarizationprogram of its own.®! In view of
the unstable internal political and economic situation within the CIS, it
is unlikely that the Russians will be able to destroy significantamounts
of its stockpile in the next few years.2? Consequently, the major contri-
bution of the BDA is that it has promoted cooperation between the two
nations, and served to promote widespread acceptance of the CWC. Nev-
ertheless, while the BDA has promoted cooperation, there is credible
evidence to suggest that the CIS continues to pursue chemical warfare
development,to include producingand stockpilingbinary chemicalweap-
0 n ~ . Fhi@aetivity, and the difficulty in verifying compliance, is causing
serious (and understandable) concern in Congress which will continue
to delay ratification of the BDA.

In contrast to the BDA, the CWC establishes milestones that all
signatory parties must meet. The milestones are predicated on the date
that the CWC enters into force and not the date the CWC enters into
force for the individual state party. These milestones require all signa-
tory nations to completely destroy all chemical weapons and all chemi-
cal weapon production facilities within ten years after the CWC enters

isdistinct from either the BDA or the Chemical Weapons Convention. Interview with Kevin
Flamm, Technology Exchange & Treaty Compliance Office, USACMDA (Dec. 28,1993).See
also 2 USACMDCA, CHeMICAL DeMILITARIZATION UPDATE (July 1993).

20 The Intern Familiarization Training program was successfully completed in April
1994, see 1994 Annual Status Report, supra note 73, at 9. It represents a significant step
towards providing technical support to the CIS in destroying its massive stockpiles. The
BDA will continue the cooperative relationship between the United States and the CIS. Ar-
ticles | and IT of the BDA require the parties to cooperate regarding methods and technolo-
gies for the safe and efficient destruction of chemical weapons. Meetings and discussions
among experts and the exchange of information and technologies are among the ways that
the parties are called on to cooperate.

1 The CIS (Russia) has only destroyed between 200 and 300 tons of chemical agent
inthe past decade. Thisrepresents a minuscule portion of their entire stockpile of chemical
warfare materiel, which exceeds 40,000 tons. Interview with William Dee, Director, Arms
Control & Treaty Assistance, United States Army Chemical Biological Defense Command
(May 3, 1995).

202 See Betsy Carpenter & David Bowermaster, Death Rattle of Poison Gas,U.S. NEws
&WOoRLD REP., July 19,1993,at 56. United States analysts believe that the Russians “haveno
realistic hope of meeting the treaty’sdestruction deadline, even with an optional five-year
extension to 2009.”1d.

203 140 Cong. Rec. H374-02 (1994) (statement of Rep. Solomon) (1994); 140 Cona.
REc. E1317-01 (1993) (statement of Rep. Solomon, quoting Gordon, Russia Hides Effort to
Develop Deadly Poison Gas,N.Y. TIMES, June 23, 1994).
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into force.2™ This duty persists even if other nations are not complying
with the CWC.2% Sanctions for noncompliance are specified in the CWC,
which could include bringing the matter before the United Nations Gen-
eral Assembly.?® The CWC also commits each signatory nation not to
use or develop chemical weapons, nor to use riot control agents as a
method of warfare.?’

A number of CWC provisions address the demilitarization program,
to include the following requirements:

(1) To provide access to any chemical demilitarization facil-
ity and storage areas for the purpose of systematic verifica-
tion through inspection and on-site monitoring with on-site
instruments;?%

(2) To declare any additional chemical weapons discovered
after a nation makes an initial declaration of all chemical weap-
ons known to be in its possession or control;?*

(3) Toassign the highest priority to ensure the safety of people,
and to protect the environmentduring the transport, sampling,
storage and destruction of chemical weapons; and?*

24 CWC,supra note 187,pt. IV(A)(17) sets forth the following destruction deadlines:

(i) Phase 1: Not later that two years after entry into force of the CWC, testing

of the first destruction facility shall be completed. 1 percent of Category |

(stockpile) chemical weaponsshall be completed three years after entry into

force of the CWC.

(ii) Phase 2: 20 percent of chemical weapons shall be destroyed five years

after entry into force of the CWC.

(iv) Phase 3: 45 percent of chemical weapons shall be destroyed after seven

years after entry into force of the CWC.

(v) Phase 4: All Category | chemical weapons shall be destroyed ten years

after entry into force of the CWC.

See also id.art. IV, para. 6;art.V, para. 8. The CWC allows a party to request an extension of
the 10-year deadline for completing destruction of its’ stockpile of chemical weapons. The
maximum extension is five years, for a total of 15years. Id. pt. [Vc.

25 The CWC establishes an Executive Council which has 41 representative nations.
The Executive Council has the responsibility to monitor compliance by all signatory na-
tions, to submit to the Conference of the States Parties (which consists of all signatory
nations) areport on implementation of the CWC, and to consider cases of noncompliance.
Cases of noncompliance can be brought to the attention of the Conference.Id.art. VIII.

26 1d. art. X1l

27|d, art.| (supersedes existing United StatesPolicy, as set forth in Exec. Order No.
11850, 40 Fed. Reg. 16187(1875), which renounces, & a matter of national policy, the first
use of herbicides in war, and the first use of not control agents in war, except in defensive
military modes to save lives).

28 1d. art.1V, para. 5.

2% See art.IV, para. 9. This affects the nonstockpile program, which will have peri-
odic reporting obligations as it carries out its mission to locate and recover buried muni-
tions. The duty to report will be triggered when the presence of chemical agent can be
determined to areasonable certainty.

20 |d. art IV, para. 10. This duty is consistent with the Army’s preexisting duty to
provide for maximum protection for the environment, the general public, and the personnel
involved in the destruction of lethal chemical agents and munitions; see 50 U.S.C.A. § 1521(c)
(1992).
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(@ To destroy all chemical weapons abandoned by a nation
on the territory of another party.?!! This includes a duty to
declare whether it has abandoned chemical weapons on the
territory of other states and provide all availableinformation.

Whether there are “abandoned”United States chemical weapons
overseas is uncertain. Under the terms of the CWC, “abandoned chemi-
cal weapons” mean old chemical weapons, abandoned by a state after
January 1,1925on the territory of another state without the consent of
the latter.2!® Information on overseas burial sites of suspected chemical
munitions is contained in a classified report.?* Although there may be
sites overseas where the United States buried or stored chemical weap-
ons, a duty to declare such sites and destroy the chemical weapons is
not triggered unless it is determined to be abandoned.?’® As a result, it
remains to be determined whether the nonstockpile program will have
the missionto carry out the destruction of chemical weapons located in
aforeign country.

The CWC goes into force 180days after the sixty-fifthinstrument of
ratification is filed, but no earlier than two years after its opening for
signature.?'®* Twenty six nations have ratified the CWC to date.?” It is
expected to go before the United States Senate for ratification in 1995.218

The CWC’s primary impact on the nation relates to the inspection
and destruction provisions of former chemical warfare destruction fa-
cilities, and the inspection of demilitarization and storage facilities. As
the CWC will not enter into force until sixty-five nations have submitted
instruments of ratification, the earliest date that the CWC could require
the complete destruction of the chemical stockpile is 2005, which roughly
corresponds with the deadline set by Congress. Prior to the CWC, Con-
gress was free to grant additional delays to the stockpile destruction
deadline. On ratification of the CWC, this flexibility no longer will exist.
The deadline for destroying the chemical stockpile will become a treaty
obligation that Congress cannot extend. Another potential impact rests

Al CWC, supra note 187,art. |, para. 3.

22 |d, art.IIl, para. 1(b)(iii).

231d. art. I1, para. 6.

214 See Survey and Analysis Report, supra note 152,para. 9.9.

25 The DOD will make this decision, in coordination with the United States Depart-
ment of State.

28 CWC, supra note 187, art.XXI.

4“7 Telephone interview with William Dee, Director Arms Control and Treaty Assis-
tance, United States Army Chemical Biological Defense Command (May 3, 1995).

218 Congress urged the President to seek early ratification of the CWC. See 1994 De-
fense Appropriations Act, § 1105, 103d Cong., 1st Sess. (1993). President Clinton submitted
the CWC on November 23,1993to the Senate for its advice and consent. “TheUnited States
continues to press for prompt ratification of the Conventionto enable its entry into force as
soon aspossible.” 141Cong. REC.S2821 (1995) (Report Relativeto Chemicaland Biological
Weapons-Messagefrom the President).
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on the determination of whether the United States has any abandoned
chemical weapons on the soil of another nation. An affirmative answer
would propel the Army into an overseas recovery and treatment mission
that would carry well into the twenty-first century.

VI. Cryofracture Technology

Cryofracture is an alternative destruction method to baseline tech-
nology, and is still in the research and development stage.?'® The
cryofracture process submerges nonbulk munitions in a liquid nitrogen
bath and fractures them in a hydraulic press. The frozen agent and frac-
tured parts then are incinerated (thermally treated) in a single rotary
kiln.22® Cryofracture differs from baseline technology in two major re-
spects; first, it replaces the mechanical disassembly and drain process
with cryofreezing and mechanical fracture;second, it uses one kiln rather
than separate kilns for liquid agent, metal parts, explosives and propel-
lant, and dunnage (one incinerator rather than four)."™ Both processes
treat chemical agent and all related materiel by incineration.???

Cryofracture development began in 1981,and included design stud-
ies and prototype studies.?*® Testing was conducted in three phases. It
began with initial feasibility tests, followed by design development tests
and most recently, design verification tests.?** In 1984,the NRC prepared

2% See Record of Decision for the Chemical Stockpile Disposal Program (23 Feb.
1988).Although significant testing of cryofracture has occurred since 1988,there has been
no testing of an integrated process in a toxic operational environment. Testing has been
segmented at different locations and times. There is no prototype cryofracture facility is
existence or under construction.See NRC 1991 Cryofracture Report,supra note 176,at 3-4.

20 NRC Alternative Technologies Report, supra note 22, at 24 n.3.

%1 See id. at 24.

w2,

23 MITRE Cryofracture Assessment Report supra note 176, at xi, xvi: "By 1985,the
important components of the cryofracture process, from unpack operations through PAS
[Pollution Abatement System], were proven to be technically feasible, for the most part.
There was no indication of insuperable problems and test performance was sufficiently
good to recommend further testing."

4 1d. at xvi-xviii. Cryofracture Demonstration Verification Test (DVT) activities
started in early February 1990.to support and verify the design of a full scale Cryofracture/
Incinerator Demonstration Plant (CIDP)."Individual and integrated robotic testing was per-
formed in 1990 and 1991 using the prototypic bridge robots and material transfer robot
(MTR) at the General Atomics pilot facility at La Jolla, California." This testing focused on
unpack and cryopretreatment processes. "Live (explosively configured) munitions were
cryocooled and fractured during the tests conducted at Dugway Proving Ground, Utah, from
1991 through 1993." These munitions contained chemical agent simulant, and were
cryocooled and fractured to determine if this process could be done without causing the
live munitionsto detonate. Munitions tested included 155mm artilleryprojectiles, boxed 4.2
inch mortars, 105mm cartridges, 105mm artillery projectiles,and M61 rockets. "The Dugway
cryofracture tests are contributing to the assurance that cryocooled munitions will not ig-
nite or explode during cryofracture." The DVT also was conducted at the CAMDS, where
cryocooled mustard agent and spent decontamination solution was successfully inciner-
ated. 1d. at 3-8to 3-11.
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a study “torecommend the most effective, economical, and safest means
for disposing of the Army’s aging and obsolete stockpile of chemical
agents and munitions.??® This report endorsed thermal destruction of
chemical agents as the preferred chemical agent destruction technol-
ogy.*® It also discussed cryofracture, finding it to be “attractive and cer-
tainly worthy of continued development, but practical implementation
remains to be developed.?®” In 1988,the MITRE Corporation completed
assessments of cryofracture and baseline technology in separate reports
for the Program Manager for Chemical Demilitarization.?®® “The Army
subsequently awarded a contract to General Atomics to continue
cryofracture development in a Design Verification Test (DVT) program.”*

When the Army decided to proceed with baseline technology in 1988,
cryofracture was considered as an alternative technology, but was not
selected because it required more testing and prove-out operations. The
Record of Decision made a commitment, however, that

if cryofracture proves to be a superior process, the Army will
prepare a Supplemental EIS to determine the feasibility of
replacing the JACADS disassembly/incineration process with
“cryofracture”at a portion of the eight sites. ...

From the inception of the demilitarization program, Congress has
urged the Army to evaluate alternatives to baseline technology.?®! Con-
gress initially urged the Army to continue development of cryofracture
technology as an alternative destruction method.?* In subsequent years,
Congress directed the Army to “proceedexpeditiously to design and con-
struct a full-scale cryofracture facility.”** The Army continued to test
and develop cryofracture throughout this time, but did not build a full-
scale cryofracture facility. Nevertheless, Congress did not pass legisla-
tion requiring the Army to build a full-scale cryofracture facility. It has,
however, continued to appropriate money for cryofracture, while extol-
ling its virtues as an alternative technology in the legislative record.?*

225 See NRC 1984 Report, supra note 33, at ix.

28 |d. at 137.

#7|d. at 105.

28 |d.; MITRE Cryofracture Assessment Report, supra note 176,at xi.

229 | d i

230 Record of Decision for the Chemical Stockpile Disposal Program (Feb. 23, 1988).

231 See 133Cone. Rec. 8404 (1987) (National Defense Authorization Act for FY 1988
and 1989,§ 112(c)). This law prohibited the obligation of funds under the demilitarization
program until the Secretary of Defense provided awritten certification that the overall con-
cept plan for the demilitarization program included an:“Evaluation of alternate technolo-
gies for disposal of the existing stockpile and selection of one such technology to be used
for such purpose.”

#2 See 131 Cone. Rec. S 16954 (1985).

23 134 Cone. REC. H8500 (1988); see also 136 ConG. Rec. 812099 (1990).

24 See 137 Cone. Rec. H9868, E4015 (1991) (Conference Report on H.R. 2100, Na-
tional Defense Authorization Act for FY 1992 and 1993, 102d Cong., 1st Sess.). 138 ConG.
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The tension between Congress and the Army over whether to build
a cryofracture facility illustrates the separation of powers which exists
between the legislative and executive branches of government. Congress
has the power to provide for the general welfare of the United States and
to make all laws necessary and proper to carry into execution its pow-
e r ~ Congress-also exercises an oversight function through its com-
mittees. The Senate Armed Services Committee has tried to persuade
the Army to use cryofracture technology.**® Absent legislation to the con-
trary, however, Congress has entrusted the Army, as the executive agent
for chemical demilitarization, with the discretion to select the appropri-
ate technology to destroy the chemical stockpile. In the exercise of its
discretion, the Army selected baseline technology. Whether Congress
will allow the Army to exercise its best professional judgment, or re-
quire the Army to develop an unproven technology, remains to be seen.

What is the status of cryofracture technology? The Army has re-
quested and received several independent evaluations of cryofracture as
an alternative technology. Each evaluation stopped short of endorsing
cryofracture. For example,the NRC, in its independent evaluation of the
cryofracture process, raised concerns about process uncertainties, safety,
and the likelihood that cryofracture would require a significant delay in
start up time for a full scale facility.>"

Rec. H11518 (1992) (Conference Report on H.R. 5504, Dep’t. of Defense Appropriations
Act, 1993), states in part:

“Incontinuance of the Appropriations Committees’long standing support of
the cryofracture technology, the conferees now expect the Army to proceed
with construction of a cryofracture plant unless there is overwhelming evi-
dence to the contrary which has not been provided to the Congress.

The Army’sreluctance to pursue a vigorous cryofracture program has been
justified in the past on its strong confidence that the baseline approach will
prove to be technically viable and cost effective. Experience to date belies
this confidence. Costs have quadrupled and the schedule has slipped by ten
years. Furthermore, the House Surveysand Investigations Staff has called into
question a recent Army estimate which unfavorably compared the cost of a
cryofracture facility with a baseline facility.

If the Army elects to proceed without including a cryofracture facility in its
program. the Army is to submit to the committee a detailed justification and
rationale for that decision at least 30 days before obligating any further fund-
ing for abaseline facility atasite which has been considered for a cryofracture
plant.”

The Army considered building a cryofracture plant at PUDA, but elected to proceed with
baseline technology at this site. 1994 Annual Status Report, supra note 73. at vii.

2 11.8. ConsT. art |, § 8.

236 See JOHN CIBINIC, JR. & RALPH NASH, ADMINISTRATION OF GOVERNMENT CONTRACTS 10
(2d ed. 1986). Congressional oversight is carried out through each committee of Congress
that has authority over programs of aprocuring agency, such as the Senate and House Armed
Services Committees. These committees monitor the procurement practices of the agency.
“Although the committees do not formally adopt binding procurement rules, their views are
normally given great respect by agencies in formulating contract administration policies.”
Id.

27 See NRC 1991 Cryofracture Report, supra note 176,at 3-4. The NRC summarized
its concerns as follows:
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The MITRE Corporation noted that a cryofracture plant would be
a first-generation facility, and as such, unforeseen problems could rea-
sonably occur. Because cryofracture has not been tested in an integrated
facility, “thelevel of confidencein any of the performance factors for the
cryofracture process must be less than that of the baseline process.”?®

The Army considered building a cryofracture facility at Pueblo De-
pot Activity (PUDA), Colorado, which is the installation where
cryofracture is best suited to process the stockpile.?®® The PUDA’s chemi-
cal agent inventory consists of about ten percent of the nation’s stock-
pile. It consists only of explosively configured 105-mmand 155-mm pro-
jectiles (HD), and 4.2 inch mortar rounds (HD and HT).This inventory is
well suited for cryofracture,because unlike the other locations, the stock-
pile at PUDA consists exclusively of projectiles containing mustard
agent.?® Additionally, the DVT has demonstrated, to a limited extent,
cryofracture’sability to successfully process cryofrozen mustard agent
and projectiles.?*!

There isno means to control the size of explosive fragments, to separate such
elements, or even to assure that burster fragments do not remain assembled
to fuses. Thus, fuses— which will detonate in a furnace — could well lead to
the detonation of nearby burster elements. Unsteady, very rapid burning of
explosive and propellant elementswould lead to variable residence times for
agents in downstream components, thus making complete combustion diffi-
cult to achieve. The combustion of so many different types of components
simultaneously, with the potential for generating undesirable complex gases
or solids inthe process, plus the strong corrosive nature of the chemical agents
make the use of a common kiln amost questionable procedure from the stand-
point of both efficiency and safety.

Uncertaintiesin the cryofracture process and still-to-be-proven aspects of its
procedures imply, at the very least, that a large effort over a long period of
time to develop the system and then prove its safety would be required before
demilitarization operations employing cryofracture could be started.

28 MITRE Cryofracture Assessment Report,supra note 176, at xviii.
29 See ComM. ON ARMED SERVICES,S. REP. No. 102-352,102d Cong. 2d. Sess. (1992):

On March 26,1992, the Army informed Congress that if a decision to build the
plant [cryofracture]is made, from atechnical and fiscal perspective,itshould
be located at Pueblo Depot Activity, Colorado. One of the principal arguments
for siting the cryofracture plant at Pueblo is that it could substitute for the
baseline disassembly/incineration facility now planned for that location and
thus significantly lower the coststhat otherwise would be incurred by adding
the cryofracture technology to the Army’s chemical munitions destruction
infrastructure.

The committee agrees with the Army’sdetermination. . ..

20 Cryofracture is best suited to process nonbulk munitions. NRC Alternative Tech-
nologies Report,supra note 22, at 24 n.3. Additionally,the freezing point for mustard agent
(H/HD) is 14.45degrees centigrade. [d. at 39. This provides an inherent advantage for
cryofracture over baseline technology — it eliminates the mustard thaw process. This re-
duces the risk of an accidental release of agent into the atmosphere, because it can remain
frozen during its transport and processing into the incinerator. See MITRE Cryofracture
Assessment Report, supra note 176, at 24.

%1 Baseline has a high data quality rating because 100% design packages exist for
first-generation (CAMDS) and second-generation (JACADS) plants; cryofracture has ame-
dium data quality rating because of 60% process design. MITRE Cryofracture Assessment
Report, supra note 176,at xxi.
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Related with the decision to build a baseline or cryofracture facil-
ity at PUDA, the Army must also prepare asite-specific EIS. The NEPA2#
requires preparation of a detailed statement on the environmental im-
pacts of any proposed major federal action that may have a significant
effect on human health or the environment.?# This statement must in-
clude all reasonable alternatives to the proposed action. The alterna-
tives section is the heart of an EIS.*** Because the Army determined that
cryofracture is a reasonable alternative from the standpoint of technical
feasibility, schedule, and cost, the site specific EIS for PUDA will in-
clude cryofracture in the site specific EIS.** Although the Army is not
obligated to select the environmentally preferred alternative, the EIS and
subsequent Record of Decision must be issued for the demilitarization
facility at PUDA before any final decision or construction may begin.?#

This discussion begs the question of whether the Army should build
acryofracture facility. The various reports indicate that cryofracture tech-
nology is unproven. No final evaluation of the technology is possible with-
out a full-scale integrated facility. But for what purpose? Cryofracture
stills relies on incineration as the treatment process, so it will not si-
lence the critics, most of whom oppose incineration, in any form. Addi-
tionally, there are serious questions regarding its safety. Any serious de-
fect in equipment or facility design also could jeopardize compliance
with Congress's deadline to destroy the stockpile. From a standpoint of
safety, cost,and plain common sense, cryofracture is a bad investment.*"

VIL. Cooperative Agreements

To construct and operate a demilitarization facility, the Army must
apply for and receive the necessary environmental permits. The two key
statutes that require permits for a demilitarization facility are the RCRA
and the CAA.**® The preparation of a permit application under either stat-
ute is a labor and time intensive process. The RCRA permit applications
prepared for the demilitarization facilities to date consist of multiple
volumes of detailed technical information. The host states where the

#2 42 U.S.C.A.§§ 4321-4370c (1992).

#3 See 40 C.F.R.§ 1502.1 (1992).

*Hd. § 1502.14.

## The Army will include cryofracture as a potential alternative to baseline technol-
ogy in the site-specific EIS for the PUDA, 1994 Annual Status Report, supra note 73, at 12:
see also Druid Hills Civic Ass'n v. Federal Highway Admin., 772 F.2d 700 (11th Cir. 1985)
(relative merits of all reasonable alternatives must be considered and evaluated).

%6 See 40 C.F.R. §§ 1502.5,1506.1 (1992); see also AR 200-2, supra note 171,para. 6-
5(D(3).

#70n March 4, 1994,the Anny designated baseline technology asthe preferred alter-
native at the PCDA; see 1994 Annual Status Report,supra note 73, at vii.

#8442 U.S.C.A. §§ 7401-7671q (1992).
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facilities are to be built must be able to conduct a meaningful review of
these permit applications. The review process usually takes between two
to three years. As a result, the host states that have received permit ap-
plications have requested funding for related personnel costs, as well as
office space, furniture, and equipment to carry out the permit review
function.

The Army is entering into cooperative agreements with host states
to provide state and local governments with funds and other support for
the purpose of assisting them in the processing of environmental permit
applications for the construction and operation of proposed demilitari-
zation facilities.®® In the program’s beginning, the Army lacked the au-
thority to enter into cooperative agreements without congressional ap-
proval.®® Congress granted the Army this authority in 1991.%%! At the time,
Congress expressly limited fundingto processing and approving licenses
and permits for the construction and operation of a demilitarization fa-
cility.?2 However, enactment of the Federal Facilities Compliance Act

249 See JoHN CIBINIC, JR. & RALPH NASH, JR., FORMATION OF GOVERNMENT CONTRACTS 24-
26 (2d ed. 1986). The use of cooperative agreements is specified in 31 U.S.C. § 6305 as
follows:

An executive agency shall use a cooperative agreement as the legal instru-
ment reflecting a relationship between the United States Governmentand a
State, a local government, or other recipient when—

(1) the principal purpose of the relationship is to transfer a thing of value to
the State, local government, or other recipient to carry out a public purpose of
support or stimulation authorized by a law of the United States instead of ac-
quiring (by purchase, lease, or barter) property or services for the direct ben-
efit or use of the United States Government; and

(2) substantial involvement is expected between the executive agency and
the State, local government, or other recipient when carrying out the activity
contemplated in the agreement.

0 1d. at 26 (citing 59 Comp. Gen. 1(1979)).
1 Pub. L. 102-190 (codified at 50 U.S.C.A.§ 1521(c)(3) (1993)), which states in part:

the Secretary may provide funds through cooperative agreementswith State
and local governments for the purpose of assisting them in processing and
approving permits and licenses necessary for the construction and operation
of facilities to carry out this section. The Secretary shall ensure that funds
provided through such a cooperative agreement are used only for the purpose
set forth in the preceding sentence.

This provision was amended in Defense Authorization Act for 1994,supra note 84,so that
the words “approvingand overseeing” were inserted in lieu of the words “and approving”
within the text of the clause stated above.

%2 See H.R. Repr. No. 102-311, 102d Cong., 1st Sess. 411 (1991); see also 137 Cone.
REec. $12369 (1991), where Senator Gam of Utah introduced an amendment (which was not
accepted by the Conference Committee) which would have provided funding for oversight
activities aswell. In justification of thisamendment, the Senator stated, in part:

The State of Utah has dedicated an average of 2,000man-hours over the past

year to review and write the actual permits for the chemical demilitarization

program. This does not include the amount of time required to provide over-
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(FFCA) removed most of the restrictions on providing funds for state
oversight functions.?”® The FFCA authorizes federal agencies to pay for
inspections and monitoring activities by state regulators.?* The Defense
Authorization Act for FY 1994 removed any doubt about funding author-
ity by expressly expanding cooperative agreement authority to allow the
Army to pay for oversight activities.?>

The Army already has entered into a cooperative agreement with
Utah's Department of Environmental Quality.?*® The agreement covers
the processing and issuing of all hazardous waste permits and their modi-
fications for the demilitarization facility.*” The Army also has entered
into discussions with Oregon and Kentucky about the possibility of en-
tering into cooperative agreements. However, there was a question as to
whether the Army could enter into cooperative agreements with Mary-
land, Kentucky, and Indiana, which are the host states for the three low-
volume sites. The 1993 Defense Authorization Act*® required the Secre-
tary of the Army to submit a report on alternative technology to Congress
not later than December 31, 1994.2 The Act prohibited site preparation
forand construction of any demilitarization facility (except TOCDF) until

sight of these permits, which would, if added to that number, total 7,000 hours,
or an increase of four staff positions.

Once apermit is written, the Utah Department of Environmental Quality must
then review and approve any modifications to those permits. In addition to
reviewing the federal permit applications the department receives, the de-
partment is also responsible for permitting and oversight of all other haz-
ardous waste storage, waste treatment, and disposal facilities in the state,
including four major commercial facilities which are host to much of the haz-
ardous waste capacity for the Western United States. . . . The increase in
workload has created an undue burden on the state.

¥ Pub. L. 102-386 (codified as amended at 42 U.S.C. § 6961).

#+ Section 102(a) of the Act authorizes federal agencies to pay reasonable senice
charges, which include:

fees or charges assessed in connection with the processing and issuance of

permits, renewal of permits, amendmentsto permits, review of plans, studies.

and other documents, and inspection and monitoring of facilities, as well as

any other nondiscriminatory charges that are assessed in connection with a

Federal, State, interstate, or local solid waste or hazardous waste regulatory

program.

50 U.S.C. § 1521(c)(3).

¥ This agreement was entered into on August 20, 1992.

7 Cooperative Agreement Between the U.S. Army Chemical Materiel Destruction
Agency and the Utah Department of Environmental Quality for Hazardous Waste Permit-
ting of Chemical Demilitarization Facilities (Aug. 20, 1992).

2% Pub. L. No. 102-484,§ 173, 106 Stat. 2315 (1992).

#¢ This report, entitled the “U.S. Army's Alternative Demilitarization Technology Re-
port for Congress," was released on 11 April 1994. The report analyzed the reports and
recommendations on potential alternative technologies prepared by the NRC. The recom-
mendations prepared by the NRC were not released until mid-February 1994.Congress pro-
vided the Army 60 days to publish its report after the NRC recommendations were released.



19941 CHEMICAL DEMILITARIZATION PROGRAM 47

the required report was submitted to Congress.?®® This limitation, how-
ever, did not apply to:

(1) Facility design activities;

(2) Obtaining environmental permits;

(3) Project planning;

(4) Procurement of equipment for installation in a facility;

(5) Dual-purpose depot support construction projects needed
to ensure the continuing safe storage of chemical weapons
stocks and their ultimate disposal regardless of the technol-
ogy employed.®!

The Act, however, provided special requirements for the three low-
volume sites, to include:

(1) The Secretary of the Army is required to use an alternative
technology if the process is determined to be significantlysafer
and equally or more cost effective than baseline technology;

(2) If an alternative technology is required, no funds may be
obligated for the procurement of equipment, facilities plan-
ning, and design activities until a revised concept plan incor-
porating the alternative technology and revised stockpile dis-
posal schedule is submitted to Congress.2%

In response, the Army submitted its report on alternative technolo-
gies to Congress on April 11,1994.2% This eliminated any statutory im-
pediment posed by Public Law 102-484to obtain environmental permits
for the low-volume sites.

VIII. Contractor Liability and Indemnification

The Army cannot destroy the stockpile without an effective part-
nership with private companies, obtained through the competitive bid
process, to successfully accomplish the mission. While Army personnel
provide leadership and oversight, private companies provide facility
management, expertise in the fields of industrial operations and environ-
mental compliance, and personnel, to operate the facility. Additionally,
the Army relies on private companies to design the demilitarization fa-
cilities, as well as to construct, install equipment, operate, and decom-

20 pyb. L. No. 102-484,§ 173(b), 106 Stat. 2315 (1992).

1 1d. § 173(b)(3).

22 |d. §§ 173(b), 175.

23 Alternative Demilitarization Technology Report, supra note 12.



48 MILITARY LAW REVIEW [Vol. 146

mission the facilities. This does not mean that the Army relinquishes
responsibility. Instead, responsibility is shared between the Army and
the contractor at a particular site to destroy the stockpile, while provid-
ing for maximum protection of the environment as well as adequate and
safe facilities. As facility owner and executive agent for demilitarization,
the Army remains accountable and exercises oversight. 2%

At any demilitarization site, the systems contractor (SC) is con-
tractually committed to build and operate the demilitarization facility.
But does this mean that the SC is the operator as defined by the RCRA?
This statute defines operator as “the person responsible for the overall
operation of a facility.”%

For purposes of this discussion, the systemization contract for the
Tooele Chemical Disposal Facility (TOCDF) is used for an example.?5¢
Although this contract is not an exact template for all demilitarization
facilities to follow, the contract sets forth the basic relationship between
the Army and the SC.2¢

The terms of the contract make it clear that although the Army

25+ Owner is defined as “theperson who owns a facility of part of a facility.“40 C.F.R.
§ 260.10 (1992). Demilitarization facilities are contracted for by the Army, paid for with
Army money, and are built on Army installations. The Army isthe facility owner. Within the
Department of the Army, the installation commander has been designated as facility owner.
Consequently, the installation commander signs the RCRA hazardous waste management
permit as facility owner. See AR 200-1, supra note 154, para. 6-4d(1). In this capacity, the
installation commander exercises oversight of all activities on the installation. Neverthe-
less, the installation commander is not the only person responsible for demilitarization op-
erations. The Office of the Program Manager for Chemical Demilitarization provides the
centralized intensive management and direction for demilitarization operations. Technical
and managerial oversight are carried out through an on-site field office (the Project Man-
ager is the senior on-site USACMDA management official) (see sections 1.4.1. and 1.4.40f
the TOCDF contract). The Army Corps of Engineers also plays an important role in negoti-
ating and awarding the contract and serving as contracting officer for the construction.
equipment installation, and systemizatior (prove-out) phases of the contract (see sections
1.4.2and 1.4.30f the TOCDF contract). The responsibility for administration of the TOCDF
contract transferred from the Corps of Engineers to AMCCOM in October 1994.

5 “Operator”means the person responsible for the overall operation of a facility. 40
C.F.R.§260.10(1992). Courts generally have imposed operator liability under the RCRA on
those who are actively involved in a facility’s operation. See Lincoln Properties, LTD v.
Higgins, LEXIS 1251 (E.D.Cal. 1993); United States v. Conservation Chemical Co. of Illi-
nois, 733 F. Supp. 1215, 1221-22 (N.D. Ind. 1989).

8 This cost-plus-award-fee contract was awarded to EG&G, Inc. on September 6,
1989.

27 The Systems Contract sets forth the principle responsibilities of the parties. Sec-
tion 1.4.1 of the Systems Contract for the TOCDF provides that the Program Manager,
USACMDA has life cycle management and execution responsibility for:

design, development, acquisition of equipment and facilities, transportation

of chemical agents and munitions for disposal operations, disposal of waste

products, and facility cleanup and closure.

Section 1.4.50f the contract describesthe principle responsibilities of the SC:

The recipient of the contract shall be the systemscontractor (SC). The SC has

the responsibility to construct, install process equipment, systemize, operate,

and decommission the demilitarization facility.



19941 CHEMICAL DEMILITARIZATION PROGRAM 49

exercises oversight over facility operations, the SC is the facility opera-
tor, and is responsible for overall operations. Section 1.4.5 of the con-
tract states:

The recipient of this contract shall be the systems contractor
(SC). The SC has the responsibility to construct, install pro-
cess equipment, systemize, operate, and decommission the
demilitarization facility.

Other sections of the contract expand on the operational responsi-
bilities of the SC. For instance, section 2.3.5 of the contract provides:

The SC shall be responsible for complying with all environ-
mental requirements as described in the TEAD EIS, the TSCA
permit, and the RCRA Part B permit. The SC shall develop
and provide an environmentalcompliance plan that shall draw
together the policies and procedures for meeting the compli-
ance requirements of the various permits, laws and agreements
governing operations at TEAD.

Section 7.2 states:

The SC shall provide for the complete operation and mainte-
nance of all CSDP demilitarization facilitieslocated at TEAD.
The operations shall be in accordance with approved SOPs,
safety, QA/QC, Facility security, Environmental Compliance
Plan and any other plans and procedures required by the Con-
tracting Officer.

In contrast to the contract provisions above, section VI of the contract
(Waste Management and Environmental Compliance) states:

RCRARequirementsfor Plant Operations. The RCRA Part B
applications for the CSDP facilities are submitted as amend-
ments to the host installation’s existing permit. The host in-
stallation commander is the “owner”of the demil facility and
the Program Manager for Chemical Demilitarization will be
identified in the permit as the operator.

28 This provision must be understood in its context. The RCRA Part B permit applica-
tion was submitted priorto contract award. Consequently, the Program Manager for Chemi-
cal Demilitarization was identified as the operator, and signed the RCRA Part B permit ap-
plication. The intent was to award the contract, and then annotate the necessary RCRA
permit with the name and address of the SC. The RCRA Part A application, which was used
to obtain interim status from the State of Utah, stated:

OPERATOR INFORMATION AT THIS TIME THE OPERATOR(S) OF THE
CHEMICALDISPOSAL SYSTEM HAS NOT BEEN DETERMINED BY THEU.S.
DEPARTMENT OF THE ARMY. ONCE AN OPERATOR(S) HAS BEEN SE-
LECTED FOR THIS FACILITY, THE OPERATOR WILL BE ASKED TO COM-
PLETE THE OPERATOR INFORMATIONIN ITEMVIII OF FORM 1AND ITEM
X OF FORM 3 OF THE PART A PERMIT APPLICATION.

A Part A application is used to obtain interim status. It is a short form containing basic
information. The Part B application requires substantially more detailed information.
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The terms of the contract make it difficult to determine who the
operator is—the Army, the SC, or both?

Review of the contract reveals that the SC is responsible for day-to-
day operations while the Army retains oversight responsibility. While
the Army is responsible for, and oversees, facility operations, and the
signature of the Program Manager appears on the Part B permit, this
does not relieve the SC of its responsibility as an operator. The EPA has
consistently read the term “operatorto include GOCO operators.”® As a
general rule, GOCO contractors have been required by the EPA to sign
RCRA permits as operator, while the government signs as owner, although
there are instances in which both the contractor and the government
have signed a permit as co-operators.z”

The Army has adopted the EPASs policy. Consequently, as the facil-
ity owner, the installation commander will typically sign a RCRA permit
for the treatment, storage, and disposal of hazardous waste (TSD per-
mit), while the GOCO signs as the facility operator.?"

Contractors would like to reduce their exposure to liability for en-
vironmental noncompliance or releases of hazardous substances, because
the potential costs associated with this liability can threaten the solvency
of even well-capitalized companies.? With a view toward reducing this
exposure, contractor representatives have suggested that signing the
RCRA Part B permit as an operator of a demilitarization facility will in-

8 “GOCO”means government owned contractor operated facility.

27 See In the Matter of Olin Corp., Badger Army Ammunition Plant, RCRA Appeal No.
88-18, (22 Nov. 1988). In this case, the contractor argued that no contractor at a GOCO
facility should ever be named as a co-permittee because they do not have sufficient opera-
tional control. The Administrator of the EPA determined that “identification of a facility
operator should be based on the performance of certain critical functions, not on whether
the facility owner retains statutory authority to approve particular activities.” See also EPA
Memorandum from Gene Lucero, Director, Office of Waste Programs Enforcement, Deter-
mination of Operator at Government-Owned Contractor-Operated (GOCO) Facilities (June
24, 1987).which states in part:

Whenever a contractor or contractors at agovernment-owned facility, are re-

sponsible or partially responsible for the operation, management or oversight

of hazardous waste activities at the facility; they should sign the permit as the

operator(s). In some instances both the Federal agency and the contractor(s)

arethe operators and multiple signatures to that effect would be appropriate.

Areview of the facility’soperating records, contingency plans, personnel train-

ing records, and other documents relating to waste management should indi-

cate who the operator(s) are.
See also EPA Enforcement Policy for Private Contractor Operators at Government-Owned
Contractor Operated (GOCO) Facilities, Env. Daily (BNA) (Jan. 24, 1994); EPA Memoran-
dum from J. Winston Porter, Asst. Administrator, Office of Solid Waste and Emergency Re-
sponse: Enforcement Actions Under RCRA and CERCLA at Federal Facilities, 18 ELR 35,141
(Jan. 25, 1988).

#1 AR 200-1, supra note 154,para. 6-4d.

2™ See Sharon McCarthy, CERCLA Cleanup Costs Under Comprehensiue General
Liability Insurance Policies: Property Damage or Economic Damage, 56 ForbHAM L. REV.
1169 (1988).
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crease the SC’s exposure to liability. While a permit may be one source
of publicly available informationto determine responsibility, liability de-
terminations are not tied to the signatories on a permit. Regulatory au-
thorities look to both the owner of the facility, and the actual operator,
generator, transporter of the hazardous substance when it is time to is-
sue notices of violations. Additionally, joint and several liability is im-
posed for RCRA violations,? or for releases of hazardous substances
under the CERCLA.?™ Although joint and several liability is commonly
imposed, it is not mandatory. If the harm is divisible and if there is a
reasonable basis for apportionment of damages, each party may be li-
able only for the portion of the harm which it caused.?” However, if the
harm is indivisible, or the contribution of each cause to a single harm
cannot be determined, then each party found liable is subject to liability
for the entire harm.?”® This means that the SC stands potentially liable,
regardless of whether it signs a RCRA permit.

Another concern is that the EPA’s position may make GOCO con-
tractors liable to remedy a violation, while lacking authority under the
contract to make changes in the facility without the consent of the gov-
ernment. Contractors also the fear that a RCRA violation may provoke
an order to engage in immediate remediation of possible contamination.
If the installation or the USACMDA did not have budgeted funds to handle
it, the GOCO must pay the bill. However, these fearsare not well founded.
As a federal facility, the Army is subject to state fines and penalties just
as any private person.?” Although contingency funding may not be bud-
geted to pay fines and penalties, funding would be available from a vari-

2 The RCRA regulates the ongoing management of hazardous waste from “cradleto
grave.” Therefore, possible contamination at a site can trigger a duty by the GOCO to take
corrective action under the RCRA. See 42 U.S.C.A. § 6924(v) (1993). The EPA has recently
issued a new regulation on Corrective Action Management Units (CAMU) which are de-
signed to implement corrective action at a facility. This new regulation is designed to facili-
tate the clean up of hazardous waste at a facility. 58 Fed. Reg. 8658 (1993).

2" See Comprehensive Environmental Response, Compensation, and Liability Act, 42
U.S.C.A.§ 9607(a); 1d.8§ 6928, 6973, 6992d (RCRA); United States v. NEPACCO, 810 F.2d
726 (8th Cir. 1986);United States v. Conservation Chem. Co., 619 F. Supp. 162 (D.C. Mo.
1985); United Statesv. A& F Materials Co., 578 F. Supp. 1249 (S.D.Ill. 1984); United States
v. Chem-Dyne Corp., 572 F. Supp. 802 (S.D. Ohio 1983); New Jersey v. Gloucester Envtl.
Management Serv., Inc., 821 F. Supp. 999 (D. N.J. 1993); United States v. Rohm and Haas
Co.,2 F.3d 1265(3d Cir. 1993); United Statesv. Conservation Chemical Co., 619 F. Supp. 162
(W.D. Mo. 1985).

5 Chem-Dyne Gorp., 572 F. Supp. at 811.

%76 See EPA v. Sequa Corp., 3F.3d 889 (5th Cir. 1993); Ghem-Dyne Gorp.,572 F. Supp.
at 811. However, in CERCLA contribution actions, responsible parties who are jointly and
severally liable have a less demanding burden of proof. Courts may allocate response costs
among liable parties using equitable factors, to include an allocation of response costs to
correspond with the relative responsibilities of the parties. See In r¢ Hemingway v. Kahn,
993 F.2d 915 (1st Cir. 1993).

2" The Federal Facilities Compliance Act, 42 U.S.C.A. § 6961 (1993), waives sover-
eign immunity with respect to administrative orders and all civil and administrative penal-
ties and fiies.
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ety of sources.*® Additionally, funding is available from the Department
of the Army under the Defense Environmental Restoration Program to
carry out remediation and restoration actions.?™

Although the SC is liable for its operation of the facility, it has sub-
stantial protection under the terms of the cost reimbursement contract.?®
As a result, the contracting officer will review any cost incurred due to
environmental compliance orders, corrective actions, or notices of vio-
lations and will apply the cost principles set forth in the Federal Acqui-
sition Regulation (FAR).®!

Despite the protections afforded to the SC, in the cost reimburse-
ment provisions of the contract, the potential for protracted litigation
and liability in the treatment of chemical agents presents an argument
that something more is needed. For the contractors, that something more
is indemnification.

To reach this question, however, it is necessary to resolve a thresh-
old issue of whether it is possible to provide indemnification for CERCLA
liability. Section 107(e) of the CERCLA provides:

{n]o indemnification, hold harmless, or similar agreement or
conveyance shall be effective to transfer from the owner or
operator of any vessel or facility .. .who may be liable for a
release or threat of release under this section, to any other
person the liability imposed under this section. Nothing in this
subsection shall bar any agreement to insure, hold harmless,
or indemnify aparty to such agreement for any liability under
this section.

This provision appears to be internally inconsistent, because it
seems to make indemnification or hold harmless agreements ineffective
in one sentence, and to allow them in the next. As a result, the clause has
provoked extensive litigation over its meaning. However, the leading case
on this subject reconciled the two provisions, holding that private par-
ties may contract with respect to indemnification and contribution, but

#% Funding is available from a variety of sources, to include the installation's Opera-
tional and Maintenance Account, operational funds for USACMDA, or monies from either
the AMC or the Department of the Army.

7 8ee 10U.S.C.A.§ 2701 (1993); AR 200-1,supra note 154, para.9-4. However. under
the Federal Facilities Compliance Act, 42 U.S.C.A. § 6961 (1993), the DERP funds may not
be used to pay finesand penalties assessed againstan Army installation or activity for envi-
ronmental violations. In signing the Act, President Bush denied use of the Department of
Justice judgment fund, directing that fines and penalties be paid from agency appropria-
tions.

20 Under this form of a contract, the government bears the cost risk to provide addi-
tional funding to the contractor for costs which are allowable, reasonable, and allocable.
See GENERAL SERVS. ADMIX. ET AL., FEDERAL ACQUISITION REG. pt. 31 (1995) [hereinafter FAR];
see also Cibinic Jr. & Nash, Jr.,supra note 236, at 490-94.

1 See FAR, supranote 280, pt. 31 (Contract Cost Principles and Procedures).
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that all “responsible parties will be fully liable to the government regard-
less of the indemnification contracts they have entered into.”? Accord-
ingly, the majority of courts have enforced indemnificationand hold harm-
less agreements between potentially responsible parties, allowing them
to allocate environmental liability among themselves as they see fit.?*

While indemnification agreements between private parties are gen-
erally permissible, the rules governing indemnificationagreements within
government contracts are quite restrictive.?® For instance, open-ended
indemnification provisions are prohibited in government contracts be-
cause they violate the Anti-Deficiency Act.*®® However, the government
may provide indemnification through several means. One mechanism is
through the “Insurance Liability to Third Persons” clause, which is lim-
ited to the availability of appropriated funds at the time the contingency
occurs.?® A second mechanism allows the Army to enter into indemnifi-
cation agreements for unusually hazardous risks pursuant to Public Law
85-804.%" Executive Order 10,789%% implements this law, and authorizes
the DOD to hold harmless and indemnify the contractor engaged against
any claims or losses resulting from negligence or awrongful act or omis-
sion of the contractor. The duty to indemnify only applies to claims or
losses arising out of, or resulting from, risks that the contract defines as
unusually hazardous or nuclear in nature, to the extent the claim is not
compensated by insurance.?®® Any indemnification provision must be ap-

282 Ol Corp. v. Consolidated Aluminum Corp.,807F. Supp. 1133,1138(S.D.N.Y. 1992)
(quoting Mardan Corp. v. C.G.C. Music, Ltd., 804F.2d 1454, 1458-59 (9th Cir. 1986).

#3See Olin Corp., 807 F. Supp. at 1138-39;see also Robertshaw Controls Co. v. Watts
Regulator Co., 807 F. Supp. 144 (D. Me. 1992); Jones-Hamilton Co. v. Beazer Materials &
Servs., Inc.,973F.2d 688 (9th Cir. 1992); Commander Oil Corp.Vv.Advance Food Serv. Equip.,
991F.2d 49 (2d Cir. 1993).

2% See Mark Connor, Government Owned-Contractor Operated Munitions Facili-
ties: Are They Appropriate in the Age of Strict Environmental Compliance and Liabil-
ity?, 131MiL. L. Rev. 1,34-54 (1991).

%5 31 US.C.A. § 1341 (1993); see To the Honorable Howard M. Metzenbaum, B-
174839.2, 63 Comp. Gen. 145(1984).

%% FAR, supra note 280, 52.228-7(c) & (d), which states in part:

the Contractor shall be reimbursed —

(1) For that portion (i) of the reasonable cost of insurance allocable to this

contract, and (ii) required or approved under this clause; and

(2) For certain liabilities (and expenses incidental to such liabilities) to third

persons not compensated by insurance. ... These liabilities must arise out of

the performance of the contract, whether or not caused by the negligence of

the Contractor. ...

Liabilities covered include loss or damage to property, and death or bodily injury. See also
CONTRACT ATTORNEYS COURSE, CONTRACT LAW DEskBOOK, ch. 14 (1992).

#8750 U.S.C.A. § 1431(1993). This statute authorizes a federal agency to enter into
contracts without regard to other provisions of law relating to the making of Contractswhen-
ever such action would facilitate the national defense.

288 Exec. Order No. 10,789,23 Fed. Reg. 8,897(1958), reprinted as amended in 50
U.S.C.A. § 1431at 498 (1991).

9% See FAR, supra note 280, 52.250-1 (1991).
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proved at a level not lower than the Service Secretary — inthis case, the
Secretary of the Army.>*

To process a request for indemnification, contractors must provide
certain information to the contracting officer,®* who must then review
the indemnification request, and either deny the request or forward it to
the Secretary of the Army recommending approval.?®? If the request is
approved, the contracting officer will insert the prescribed indemnifica-
tion clause into the contract.®?

The TOCDF contract contains an indemnification clause authorized
by the Secretary of the Army in 1992.2¢ However, whether it adequately
covers the risks associated with operating a demilitarization facility is
questionable. The authorized clause provides indemnification to the
GOCO for the risks of

(1) sudden or slow release of, and exposure to, lethal chemi-
cal agents during the disposal of stockpiles of chemical muni-
tions, mines or other forms of weapons-related containeriza-
tion; and

(2) explosion, detonation or combustion of explosives, pro-
pellants or incendiary materiels during the course of disposal
of the stockpiles at the Tooele Army Depot, Tooele, Utah.

This indemnification is only available for claims or losses and damage
arising out of supplies furnished or services rendered by the contractor
and does not indemnify the contractor for criminal fines or penalties or
the costs of defending, settling, or participating in the same.**

This clause extends indemnification to the release of chemical
agents, or the explosion of materiels during disposal. In contrast, opera-
tors of Army Ammunition Plants generally are provided broader indem-
nification. These indemnification clauses cover the risk of release of any
substance or materiel authorized for use by the government—onsite or
offsite—the handling of which is, or becomes, regulated by law.**® Ap-
plying this language to a demilitarization, the SC would provide com-
plete coverage of the waste stream generated at the facility. Addition-

0 See also 1d.50.201(d), which limits the ability of the Secretary to delegate this
authority: "Regardless of dollar amount, authority to indemnify against unusually hazard-
ous or nuclear risks . . . shall be exercised only by the Secretary or Administrator of the
agency concerned."

*11d.50.403-1. The request for indemnification shall include a statement from the
contractor identifying the unusually hazardous or nuclear risk and how the corporation is
exposed to it, and information relating to all applicable insurance coverage.

2 See 1d.50.403-2.

3 Id. 50.403-3.

2% Memorandum of Decision by M. P. W. Stone, Secretary of the Army (Mar,27, 1992).
25 1d. see also Amendment to Contract P00048, DACA87-89-C-0076.

2% See indemnification clause for the operation and maintenance of the Louisiana
Army Ammunition Plant (Nov. 14, 1990).
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ally, it would indemnify for any pre-existing site contamination that may
be subjectto corrective action requirements under the terms of the RCRA

permit.

Several questions arise when considering the application of ammu-
nition plant indemnification to a demilitarization facility. First, can the
waste stream generated at a demilitarization facility be fairly character-
ized as an ultrahazardous activity? Although the treatment of chemical
agent fits this criteria, postincineration processing of wastes, to include
brine, ash, and scrap metal, is a normal industrial plant activity. Extend-
ing indemnification to these activities may encourage less than diligent
compliance with RCRA requirements pertaining to the storage, trans-
port, and record keeping of hazardous wastes. Additionally, Army am-
munition plants do not provide an appropriate model on which to base
an indemnification agreement. These facilities are old, and may already
be contaminated with hazardous waste. In contrast, demilitarization fa-
cilities are newly constructed. Ammunition plants also must have a surge
capacity to accommodate mobilization needs in times of armed conflict.
This potential for increased production and a huge influx of relatively
untrained workers make ammunition plants a unique industrial opera-
tion. Finally, ammunition plants have been historically awarded a low
fee (two to four percent), because of the low risk attributable to the
operator. Demilitarization SCs, however, are able to earn a high fee, and
are asked to assume a higher level of risk.

The decision to provide additional indemnification is largely a busi-
ness and policy choice for the government. In considering a contractor’s
request for indemnification, however, the government must protect the
public interest by ensuring that contractors are held accountable for en-
vironmental compliance, while effecting an equitable distribution of the
potential liability.?” To do otherwise would negate the public policy con-
siderations that serve as the foundation for the fines and penalties provi-
sions of the Nation’senvironmental laws. In short, there must be a finan-
cial incentive for diligent environmental compliance by the SC.

Regardless of the terms of the indemnification provision, there are
limits on the extent to which the government may indemnify a contrac-
tor. For example, indemnification and hold harmless agreements may
not be used to cover claimsor losses caused by the willful misconduct or
lack of good faith by the contractor or any subcontractor.?® Neither may
the Army indemnify a contractor for civil fines or criminal penalties.z*®

27 Private insurance generally is unavailable or extremely expensive for many forms
of environmental liability, although the costs of insurance for liability arising from perfor-
mance of the contract generally are allowable. FAR ,supra note 280, 28.311-2, 52.228-7.

2% Exec. Order No. 10,789(1958) (asamended).

2% AR 200-1, supra note 154,para. 1-35b, which provides in part: “The Army cannot
reimburse the contractor for payment of fines.. ..”;seealso FAR, supranote 280, 31.205-15,
which provides that civil fines and penalties are generally not allowable costs. They are
payable, however, when the contractor can show that the fine or penalty was incurred asa
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These limits are designed to prevent the government from shielding its
contractors for violations of the law.

Public policy does not justify providing additional indemnification
solely to protect the contractor. Contractors should be held financially
accountable to the public for their failure to comply with environmental
requirements. It would not defeat public policy considerations, however,
to indemnify the contractor for potential liability that is limited to pre-
existing site contamination or which may arise after the facility is closed.
The contractor’s performance of the contract has little or no impact on
pre-existing site contamination, or on the condition of the site after the
plant is closed and clear of contamination.?”

Although the cost of corrective action for pre-existing site contami-
nation and postclosure clean-up actions probably would be covered by
the cost reimbursement provisions of the existing contract, providing
indemnity for this risk would serve to assure the contractor that it will
not be unfairly exposed to liability over which it has little or no con-
trol.3*! The contract’s cost reimbursement and expanded indemnifica-
tion provisions, as discussed, provide ample protection for regular facil-
ity operations. In forging a partnership with private enterprise, the Army
must balance the contractor’sdesire to limit liability against the public
interest of financial accountability.

IX. Compliance with the Clean Air Act

Army demilitarization facilities are required to comply with all fed-
eral, state, and local air pollution requirements to the same extent as any
nongovernmental entity.?** Certain provisions of the CAA and the CAA

result of awritten instruction from a contracting officer or as a result of a specific contrac-
tual provision.

%0 There are financial incentives available to the Army to encourage a contractor to
diligently comply with all environmental requirements. Connor, supra note 284, at 51-52.
recommends the following two incentives:

(1) Insert a deductible provision into indemnity provided by Pub. L. 85-804, so
that the contractor would have to pay up to 25 percent of its yearly base fee;
and

(2) alter the award fee criteria so that at least twenty-five percent of the avail-

able award fee is based on compliance with environmental laws. Under the

current contract at TOCDF, 4 percent of the award fee is tied to environmen-

tal requirements. Other award fees that are somewhat associated with envi-

ronmental compliance include meeting schedule (14 percent), management

responsiveness (3 percent), and quality of schedule performance and plan-

ning (5 percent).

3L A bill hasbeen introduced in Congress (H.R. 3477, Nov. 7,1993) which would add
environmental response costs to the list of unallowable costs set forth at 10 U.S.C. §
2324(e)(1). This legislation is targeted at defense contractors, which are allegedly held to a
lesser standard than that applied to companies that do business within the private sector.
35 GOVERNMENT CONTRACTOR, No. 44, para. 707 (Nov. 17,1993).

02 42 U.S.C.A. § T418(a) (1993).
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Amendments of 1990 (CAAAs) will affect the demilitarization program.
Accordingly, this article will examine these provisions—to include the
National Ambient Air Quality Standards (NAAQS)®® and the New Source
Review (NSR) process. The NSR process imposes permit requirements
for new major sources of air pollution or major modifications to existing
large sources that create a significant net increase of air emissions.?*
While these requirements are not new, the CAAAs impose new, more
stringent requirements, that will be implemented in the near future.

The CAAAs include the attainment program (Title ), rewritten
section 112 of the CAA, and the operating permit program (Title V). Title
| establishes new standards for nonattainment areas, section 112 es-
tablishes strict controls over hazardous air pollutants, and Title V estab-
lishes a national operating permit program for stationary sources of air
pollution and hazardous emissions.?%

While the CAA is a federal statute, the states have the primary re-
sponsibility for assuring air quality. As a result, every state has its own
state implementation plan (SIP)3® and state air permit system.?”

A. State Air QualityPrograms

State environmental agencies are primarily responsible for ensur-
ing compliance with the NAAQS.?® States attain or maintain compliance
with the NAAQS through the execution of a SIP, which the EPA must
approve.

303 The CAA requires the EPA to establish NAAQS for each air pollutant “which may
reasonably be expected to endanger public health to welfare.” Air quality criteria for each
pollutant are developed based on the latest scientific knowledge which indicates all identi-
fiable effects on public health or welfare that can be expected from the presence of such
pollutant in the ambient air. 42 U.S.C.A. § 7408(a)(2) (1992). The NAAQS represent mini-
mum standards for national air quality. The states are free to adopt more stringent stan-
dards, but not less stringent standards. Warren Husband, Comment: New Approaches and
New Polluters: ThePractical Impact of The Clean Air Act Amendments of 1990, 19FLa, ST.
U. L. Rev. 861,865 (1992).

34 EPA NEw SOURCE ReVIEW WORKSHOP MANUAL, PREVENTION OF SIGNIFICANT DETERIO-
RATION AND NONATTAINMENT AREA PERMITTING, 4 (Oct. 1990) [hereinafter EPA NSR MaNUAL] -

3542 U.S.C.A.§ 7661 (1993);see also Timothy Williamson, A Review of Magjor Provi-
sions: Fitting Title Vinto the Clean Air Act: Implementing the New Operating Permit
Program, 21En~vTL. L., Summer, 1991, at 2085,2086; A Department of Defense Commanding
Officer’s Guide for Compliance to the Clean Air Act Amendments of 1990,at5 (1992) [here-
inafter DOD Compliance Guide].

36 42 U.S.C.A.§ 7407(a) (1993). A SIPis a plan: “prepared by the states, subject to
federal approval, setting forth strategies for attaining and maintaining ambient standards.
Such plans consist largely of emission limitations for sources of air pollution.” See Craig
Oren, Prevention o Significant Deterioration: Control-Compelling Versus Site Shifting,
74 lowa L. Rev. 1,299(1988); see also 42 U.S.C.A.§ 7410(a) (1993).

37 Air permits are designed to enhance the authority of the state regulating agencies
to enforce the provisions of state clean air requirements and the CAA, and to establish en-
forceable standards for stationary sources of air pollution. See Clean Air Act Amendments
of 1990 — Impactson the Department of the Army, (prepared by United States Army Envi-
ronmental Hygiene Agency) [hereinafter USAEHA Report].

38 42 U.S.C.A. § 7407(a) (1993); Husband, supra note 303, at 865.
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Each states' SIP is a roadmap for air pollution control. It estab-
lishes emissions limitations, permitting requirements, and other control
measures each state will use to regulate specific sources of air pollution
(or source categories) within an area to ensure attainment or mainte-
nance of the NAAQS.? For nonattainment areas, the SIP must include
emission limits and control measures designed to bring the areas into
compliance with the NAAQS over time. Nonattainment areas must achieve
annual incremental reductions, that represent reasonable further progress
within specified time limits.*!°

Additionally, most states require individuals planning to construct
or modify major stationary sources of air pollution to obtain construc-
tion permits before they begin work. Moreover, more than forty states
have their operating permit programs,! some of which have been in
place for more than a decade.?' State construction and operating permit
programs vary widely in their scope and requirements.?** The common
feature is that sources of air pollution must be constructed and operated
in compliance with the terms of the applicable permit.*!*

Anny demilitarization facilities are subject to state air permitting
requirements.?® Consequently, the Army must comply with all state
preconstruction review and operating permit requirements for air pollu-
tion.*®

A brief survey of some of the applicable state laws reveals the vari-
ety of state permit requirements that the Army must satisfy to construct
and operate demilitarization facilities in the various states. Utah, for in-
stance, required the Army to submit its plans and specifications to the
state for approval prior to beginning construction of the TOCDF."" The
next state scheduled for construction — Alabama— prohibitsthe construc-
tion, installation, modification, or use of any equipment that may cause

" See Husband, supra note 303.

3 Id

" Michael Barr, How States Can Successfully Implement the New Operating Per-
mit Title,7 NATURAL REs. & ENvT. 7 (1992).

#21d. Title v of the CAArequires the statesto implement its requirements for operat-
ing perniit programs by Sovember 1995. States are required to submit their permit pro-
grams to the EPA for approval. 40 C.F.R. § 70.4(1993).

3 ¢f. David Novello, EPA’s Title V Operating Permit Rules: The Blueprint for State
Permitting Programs, 7 NaTURrAL Res. & Exnvt. 3 (1992).

"'ld.

1542 U.S.C.A.§ 7418(a) (1993). Each agency and department of the federal govern-
ment shall "comply with, all Federal, State, interstate, and local requirements, administra-
tive authority, and process and sanctions respecting the control and abatement of air pollu-
tion in the same manner, and to the same extent a any nongovernmental entity." See also
AR 200-2,supra note 171,para. 4-2b(5).

316 Cf id.

7 See UTaH CODE ANN. § 19-2-108(1991).
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air pollution unless a permit has been obtained.?'® Similarly, Oregon pro-
hibits the construction or operation of any source of air contamination
without first obtaining a permit.?'® Maryland requires separate permits to
construct and operate installations that generate air pollution.’?

While state air permit requirements may vary, the CAA set the mini-
mum standard for the Army. The CAAAs created new, more stringent
requirements that states must implement. Before examining these, how-
ever, it is useful to review the CAA provisions that have been in effect
from the inception of the demilitarizationprogram.

B. New Source Review Requirements

The CAA imposes technology based emission controls for new and
existing major sources of air pollution. Under the CAA, new major
stationary sources of air pollution and major modifications to major sta-
tionary sources that create a significantnet increase in air emissions are
required to obtain a permit before beginning construction (preconstruction
review). The process to obtain a permit is called New Source Review
(NSR).?! The CAA also establishes air pollution control requirements
for geographic areas of the country that fail to meet NAAQS (the
nonattainment program). The NAAQS are enforceable limits established
forsix criteria pollutants (ozone, carbon monoxide, sulfur dioxide (SO2),
nitrogen dioxide (NOZ2), inhalable particulate matter (PM10), and lead).??

Under the CAA, areas where air quality is acceptable for a specific
criteria pollutant are designated as in “attainment.”Proposals to build a
major new source or make a major modification to a major stationary
source in an attainment area must obtain a “prevention of serious dete-

318 ALa. CoDE § 22-28-16 (1986)

319 OR. Rev. STAT. §§ 468A.040, 468A.045 (1991).

320 Mp. Cobe A’ tit. 26, §§ 26.11.02.03, 26.11.02.04 (1989). Maryland departs from
the pattern in one respect, it has elected to require hazardous waste incinerators to obtain
a hazardous waste facility permit rather than an air permit. Under the scheme, air emission
and operating standards are consolidated in a single permit forair emissions and hazardous
waste.

321 See EPA NSR MANUAL, supra note 304, at 4; Novello, supra note 313, at 3). “Major
stationary sources” of air pollution are defined by statute and regulation.

322 “The NAAQS are maximum concentrations “ceilings’measured in terms of the to-
tal concentration of apollutantinthe atmosphere. ...” The NAAQS are the foundation of the
national strategy to improve air quality. The states are charged with the primary responsi-
bility of ensuring compliance with the NAAQS. The SIP is the state’s compliance mecha-
nism to ensure attainment or maintaining the NAAQS. The SIP is based on the total esti-
mated air quality, to include ambient estimates from existing sources of air pollution plus
measured background concentrations and the modeled ambient impact caused by the
applicant’s proposed emissions increase and other emission increases inthe area. See EPA
NSR MaNvuAL, supra note 304 at C.3; DOD Compliance Guide, supra note 305, at 273; Hus-
band, supra note 303, at 864 (1992). Demilitarization facilities emit several criteria pollut-
ants, to include sulfur dioxide {SO2), carbon monoxide (CO), nitrogen dioxide (NOx) and
particulate matter (PM10).
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rioration” (PSD) permit. In nonattainment areas, a major source must
obtain a nonattainment area permit.>** Both programs require a permit
before construction of a “major source” facility may begin.

C. The PSD Program
The PSD program is intended:

to make sure that clean air stays clean—that areas with air
quality better than the national ambient air quality standards
(NAAQS) not be “degraded”to bare compliance with the stan-
dards. In a nutshell, PSD requires that each new or expanded
“majoremitting facility” in “cleanair areas”use the “bestavail-
able control technology” (BACT) for minimizingadditional air
pollution. The program also establishes “increments”[forSO2,
PM10 and NO2] that limit the cumulative increase in pollution
levels over the “baseline concentrations” in clean air areas.®**

Demilitarization facilities must undergo a new source review un-
der the PSD program if they are determined to be a “majorstationary
source” of air pollution, or if they will be constructed on an installation
that is a major stationary source.?”® For attainment areas, a “major sta-
tionary source” means a building, structure, facility, or installation®?
which emits, or has the potential to emit, 100 tons per year of any air
pollutant from a specified type of stationarysource,®” or any other source
with the potential to emit 250 tons per year, or more, of any air pollut-
ant.®?® A demilitarization facility which qualifies as a major source must
obtain a PSD permit before construction may begin in an attainment
area.’

323 EPA NSR MaxvaL, supra 304, at 4.
34 QOren, supra note 306, at 2; see also 42 U.S.C.A.§§ 7470-7479 (1993).

32 All pollutant-emitting activities located on a military installation are considered as
part of the same industrial grouping and are assigned the same Standard Industrial Classifi-
cation (SIC) code. See 40 C.F.R.§ 52.21 (1993). If emission sources on the installation can
be reduced at other locations to levels below 100tons, a new source review may be avoided.
This concept isknown asthe EPA’s “bubblepolicy.”The total emissions from a facility are
treated as if encased in abubble. In this way, a facility may reduce its emissions from van-
ous sources while building or modifying an emission point. Emission requirements can be
satisfied if an overall reduction in emissions isachieved. GOVERNMENT INSTITUTES, INC., ENVI-
RONMENTAL Law HaNDBoOK 533 (11th ed. 1991) [hereinafter EXVIRONMENTAL Law HANDBOOK].

326 40 C.F.R. § 52.21(b)(6) (1992).

37 This threshold is predicated on the source’s industrial category. Any stationary
sourcethat belongs to alist of 28 listed source categories which emit, or have the potential
to emit, 100tons per year or more of apollutant qualifies asamajor source. Included among
the 28 source categories, for example, are kraft pulp mills and Portland cement plants. See
EPA NSR MaxtaL, supra note 304, at A.1; see also 42 U.S.C.A.§ 7479(1) (1993).

328 42 U.S.C.A. § 7479 (1) (1993); EPA NSR MaxuaL, supra note 304, at 6.

32 See EPA NSR MANUAL, supra note 304, at 4. See also Husband, supra note 303, at
866-67. The PSD permit requirements affect the demilitarization facilities proposed for con-
struction at ANAD (Alabama) and PB4 (Arkansas), because both installations are major
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As part of the permit process, a PSD review must be done prior to
construction to ensure compliance with the NAAQS and applicable PSD
increments.®® The review ensures that the BACT is used to minimize the
plant’s air emissions, while continuous monitoring is required to ensure
that plant emissions do not exceed maximum allowable increases.?!

The PSD increments for S02, N02, and PM are based on a system
of area classifications that allow state and local governments to prevent
deterioration of air quality (the “PSDincrement™).?®* “In effect, the PSD
increments, when added to baseline concentrations, represent new am-
bient air quality standards for PSD areas.”* The state—or the EPA—
determines how much of the available increment the new source is al-
lowed to consume.®* Three area classifications exist,** which differ in
the amount of development allowed before significant air quality dete-
rioration will be deemed to have occurred.?® All attainment areas not
established as Class | are automatically designated as Class II, unless
redesignated.®”

All of the proposed demilitarization sites are located in Class Il
areas, which allow for moderate, well-controlled industrial growth. De-
militarization facilities should have a de minimis impact on visibility in
Class | areas.?*

The facility must demonstrate that it will install the BACT for every
pollutant subject to PSD review.

[The] BACT must reflect the maximum achievable degree of
emission reductions, taking into account energy, environmen-
tal, and economic impacts, and other costs. If there is a NSPS

sources of air pollution for a criteria pollutant (sulfur dioxide (ANAD) and volatile organic
compounds (VOC) (PBA)). Interview with Major Lester Pilcher, Chief, Environmental and
Monitoring Division, USACMDA (Dec. 13,1993).

33 See EPA NSR MANUAL, supra note 304, at 5.

Bl1d.;42 U.S.C.A.§ 7475 (1993); Husband, supra note 303, at 867.

32 See ERT, Air Quality Handbook — A Guide to Permitting and Compliance Under
the Clean Air Act (9th ed. June 1986) [hereinafter ERT Handbook]; ENVIRONMENTAL Law
HANDBOOK, supra note 325, at 540-44.

33 ERT Handbook, supra note 332,at 22.

B41d. at 22-23.

3% The three area classifications are: Class I, which includes national parks and wil-
derness areas in excess of aspecified acreage; ClassII; and ClassIIl. Increases in ambient
air increments over baseline concentrations are limited according to the maximum allow-
able increase for anarea’sclassification. The maximum allowable increase over the baseline
concentration in Class | areas are the most restrictive. Larger increases in pollutant con-
centrations are allowed in areas designated as Class II or Class Ill. 40 C.F.R. § 52.21(c)
(1992).

336 EPA NSR MANUAL, supra note 304,at C.3.

3742 U.S.C.A. § 7472(b) (1993).

38 EPA NSR MANUAL, supra note 304, at C.3; 40 C.F.R.8§ 51.166(e), 52.27(c), 52.28
(1992).
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[new source performance standards] for a facility's category,
[the] BACT must be defined at least as stringently.**

The BACT analysis is done on a case-by-case basis with NSPS3#
used as a minimum requirement. Under the BACT analysis, the review-
ing authority identifies those air pollution technologies that have a
practical application to the emissions unit under evaluation. Some tech-
nology options may be rejected if they are shown to be technically infea-
sible or have unacceptable impacts.** This has been described as the
"top-down" approach, in which the permit applicant is required to justify
why it cannot use the most effective pollution control technology avail-
able.** After the reviewing authority rejects certain technology options,
the remaining control alternatives are listed in order of effectiveness for
emission control, and evaluated for energy, environmental, and economic
impacts.** The most effective control option not eliminated is selected
as the BACT for the source under review." ™

After the RACT is selected, the Anny, in applying for a PSD permit,
must show that it will not exceed any primary or secondary NAAQS or
PSD air increments by the construction or operation of the proposed
demilitarization facility.:"™

This demonstration is expensive and time consuming because
the applicant must present one year of continuous air quality
monitoring data, and base its demonstrations on that data.**

This demonstration is part of the air quality analysis which must be
done for criteria and all other regulated pollutants. A separate air quality
analysis is required for each regulated pollutant that is expected to be
emitted from the proposed project in asignificantamount.** A new source
or modification may be exempt from the requirement to conduct air quality

 QOren, supru note 306, at 21-22; see also 40 C.F.K. § 51.166(b)(12) (1992).

" The CAA requires the EPA to establish stringent new source performance stan-
dards (NSPSs) for all stationary source categories deemed to be significant contributorsto
air pollution that reasonably may be anticipated to endanger public health or welfare, 42
U.S.C.A. § 7411(b) (1993). The NSPSs apply to all new or modified sources within these
categories and are to reflect a reduction in emissions to be obtained from using the "best
technological system of continuous emission reduction.” The SIP must show how a state
intends to implement and enforce these NSPSs. There are now more than 60 categories of
sources that are subject to the NSPSs. See Husband, suprn note 303, at 866; ENVIRONMENTAL
Law HANDBOOK, supra note 325, at 537-38.

41 EPA NSR MaxnUAL, supra note 304, at B.5.

#2 Citizens for Clean Air and Council for Land Care and Planning v. EPA, 959 F.2d
839,815 (9th Cir. 1992); In the Matter of Hibing Taconite Co., PSD Appeal No. 87-3LEXIS at
8 (July 19, 1989); EPA NSK Maxt'aL, supra note 304, at B.5-B.9.

3 EPA NSR MaNUAL, supra note 304, at R.5-R.8.

.

B3 Id. at C.1; Oren, supre note 306, at 23.

A ENVIRUNMENTAL LAW HANDBOOR. supra note 325, at 543,

U EPA NSR MANUAL, supranote 301 a ¢ 1
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analysis —to include gathering air quality monitoring data—if the expected
emissions increase is de minimis. Environmental Protection Agency regu-
lations establish de minimis limits.?

Each air quality analysis is unique, because it must be tailored for
topography of the specific location, regional weather patterns, other air
emitters in the vicinity, and the projected emissions from the proposed
project.3%

Generally, the analysis will involve (1) an assessment of ex-
isting air quality, which may include ambient monitoring data
and air quality dispersion modeling results, and (2) predic-
tions, using dispersion modeling, of ambient concentrations
that will result from the applicants proposed project and fu-
ture growth associated with the project.?®

The EPA describes how the air quality analysis protects the NAAQS
as follows:

For a new or modified source, compliance with any NAAQS is
based upon the total estimated air quality, which is the sum of
the ambient estimates resulting from existing sources of air
pollution (modeled source impacts plus measured concentra-
tions) and the modeled ambient impact caused by the
applicant's proposed emissions increase (or net emissions
increase for a modification) and associated growth.*!

The NAAQS and PSD increments are not mutually exclusive. As a
result, air quality must not degrade beyond the ceiling set by the NAAQS,
even if the source does not consume the PSD increment.®? Increments in
pollutant concentrations over the baseline concentration must fall within
the limits set by the EPA for each class area.?*® If insufficient increments
exist,the permitting authority will deny a permit application to construct
a new source of air pollution.

The PSD permit applicant must show that the proposed facility "will
not cause, or contribute to, air pollution in excess of any . .. maximum
allowable increase [increments] or maximum allowable concentration
for any pollutant. . .." To accomplish this, the applicant must use com-

840 C.F.R. §§ 52.21(i)(8), 52.21(m) (1992); ERT Handbook, supra note 332, at 27.
#® EPA NSR MANUAL, supra note 304,at C.1.

350 |d

351 | d X

#2|d. atC.3.

3340 C.F.R. § 52.21(e) (1992). Class | areas are the most restrictive. For instance,

ambient air increments for nitrogen dioxide (annual mean) in Class | areas is 2.5 micro-
gramsper cubic meter; in ClassII areas, it is 25; in Class III areas, it is 50.

34 42 U.S.C.A. § 7475(2)(3) (1993).
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puterized modeling to predict whether the expected pollutants from the
proposed project will exceed the increments for the particular location.**

D. The Nonattainment Program and Title |

Areas of the country that do not meet the NAAQS are known as
nonattainment areas, and fall under stricter regulations. Each SIP must
include a nonattainment plan for each nonattainment area within its bor-
d e r ~The plan must demonstrate to the satisfaction of EPA that the
area will attain that primary NAAQS as expeditiously as practicable,”*"

Title | of the 1990amendments to the CAA impact the nonattainment
program by creating a new control program directed toward three crite-
ria pollutants, ozone, CO, and PM-10. These standards apply for all areas
designated as nonattainment for any NAAQS.**

There are two stockpile sites located in nonattainment areas for a

¥3 Dispersion air quality models used to predict contamination from aproposed source
are:

essentially mathematical equations that attempt to predict how a “plume”of
air pollution from a source will behave. The programmer feeds into the equa-
tions information about the quantity of pollution, the height at which it is dis-
persed, and foreseeable weather conditions in the area. In calculating incre-
ment consumption, the proposed source must take into account not only its
own intended emissions, but most other changes in emissions since the
“baseline date” and even some changes occurring before then. Projects that
were too small to necessitate permits also consume increments, and thus must
be included in the modeling. Finally, the applicant must take into account any
quantifiable “secondary emissions” — emissions from other sources, such as
support facilities, that would occur asa result of the project’s construction.

Oren,supra note 306, at 26 (footnotes omitted); see also State of Ohiov. EPA, 784 F.2d 224
(6th Cir. 1986).

%4 Jefferson Houpt. The Clean Air Act’s Revitalized Attainment Programi, 7 SAT[.-
raL RES. & Envr, Fall. 1892, at 10.

%7 1d. There are certain elements which must be included in a nonattainment plan, to
include:

(1) An inventory of emissions from all stationary sources of air pollution within
the nonattainment area.

(2) A permit program for the construction and operation of new sources. or
modificationsto existing major sources.

(3) Restrictions on issuing permits, to include compliance with strict require-
ments before a permit may be issued. These become increasingly restrictive
asthe level of nonattainment degrades from marginal to extreme. For instance,
in a marginal area for nonattainment for nitrogen dioxide or ozone, a major
source is one that emits 100 tons or more of nitrogen dioxide or volatile or-
ganic compounds (VOC) per year, thereby requiring the source to get an air
permit. In a severe area for nonattainment, the major source threshold de-
creasesto 25 tons. Inan extreme area, a major source is any source which has
the potential to emit at least 10tons of nitrogen dioxide or VOC per year.

Houpt, supra note 356, at 11:42 U.S.C.A. § 7511a (1993).
5 Henry Waxman et al.,A Review of Major Provisions: A Roadmap to Title | of the

Clean Air Act Amendments of 1990 Bringing Blue Skies Rack to America’s Cities, 21
E~vre. L. 1843, 1850 (1991).
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criteria pollutant. These locations, listed below, are directly affected by
new emission standards established by Title I.%%

APG ..., Ozone—Current nonattainment area (severe-15),
major source = 25 tons per year of VOC (or nitrogen dioxide).

BGAD . ... Ozone—Current nonattainment area (marginal),
major source = 100tons per year of VOC.3%

For these nonattainment areas, the Army must demonstrate to the
satisfaction of the applicable state that the proposed demilitarization
facility will not exceed applicable nonattainment limits.*' To accom-
plish this, the Army must meet stringent conditions to ensure that the
new source's emissions will be controlled to the greatest degree pos-
sible, that more than equivalent offsetting emission reductions (offsets)
will be obtained from existing sources, and that there will be progress
toward achievement of the NAAQS.*2 Accordingly, a proposal to con-
struct a major stationary source must apply emission control technology
that results in the lowest achievable emissions rate (LAER).* In con-
trast, existing sources of air pollution in a nonattainment area are re-
quired to use reasonably available control technology (RACT) to reduce
emissions for the affected criteria poilutant.?®

Additionally, the Army will have to certify that all other major
sources under its control in the state comply with all applicable air qual-
ity requirements, and provide an analysisto show that the benefits of the
proposed source outweigh its environmental and social costs, and pro-
vide adequate emission offsets.3%

3% The information on the installationslocated in nonattainment areas was obtained
from the United States Army Environmental Hygiene Agency, see USAEHA Report, supra
note 307. See also 42 U.S.C.A.§ 7511a (1993).

36 See USAEHA Report, supra note 307.

#! Houpt, supra note 356, at 10-11. Nonattainment areas may be classified as mar-
ginal, moderate, serious, severe, or extreme. As the severity of nonattainment increases,
the threshold quantity that defines a major stationary source decreases. As a result, in a
marginal area, a source with the potential to emit 1000r more tons per year of VOCs or Nox
isa major source, and must obtain a construction permit. In an extreme area, a source that
has the potential to emit 10tons or more per year is a major source. These standardsrepre-
sent the more stringent standards effected by Title | of the CAAA. See 42 U.S.C.A.§ 7511a
(1993). It is necessary to evaluate the expected emissions from aproposed demilitarization
facility located in a nonattainment area to determine whether it is a major source for a
criteriapollutant, and therefore, must meet NAA requirements.

%2 Title | established graduated control requirements that include increasing otis.
ratios. These control ratios require a greater level of pollution reductions from other sources
in the nonattainment area to offset increases in pollution from new sources or modifica-
tions. The offset ratio for marginal areasis 1.1to 1. The required offset ratio in severe ozone
nonattainment areas (such asAPG) is 1.3to 1.Waxman,supra note 358, at 1862;42 U.S.C.A.
§ 7611a (1993).

%3 42 U.S.C.A. § 7503(a) (1993); Husband, supra note 303, at 867.

%4 See 42 U.S.C.A.§ 7502(c)(1) (1993).

%5 Offsets are emission requirements created by controlling emissions of the same
pollutant elsewhere within the nonattainment area. See id.§ 7503. See also GOVERNMENT
INSTITUTES, INC., ENVIRONMENTAL LAw HANDBOOK, 130 (12th ed. 1993).
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E. Application of NSR Requirements to the Chemical Demilitarization
Program

How do NSR requirements impact the chemical demilitarization
program? A demilitarization facility is an emission source for air pollu-
tion, to include the following criteria pollutants: sulfur dioxide (SO2),
carbon monoxide (CO), nitrogen oxides (Nox), and particulate matter
(PM10).>* As a result, whenever the Army proposes to construct a de-
militarization facility on an installation, it first must decide whether PSD
or nonattainment requirements apply.®” The Army then must determine
whether the expected emissions from a proposed facility qualify it as a
major stationary source.’®

If a demilitarization facility is to be built on an installation that is a
major stationary source, then the Army must evaluate the potential emis-
sions from the proposed facility to determine if its operation will result
in a significant “net emissions” increase at the installation.*® If it does,
then the plant is a major modification which requires either a PSD or a
nonattainment area permit.*™

The EPA defines a stationary source as “any building, structure,
facility, or installation which emits or may emit any air pollution subject
to regulation under the [Clean Air] Act.”]” “Building, structure, facility,
or installation” includes all:

pollutant emitting activities which belong to the same
industrial grouping, are located on one or more contiguous or
adjacent properties, and are under the control of the same
person. ...*"

i Interview with Major Lester Pilcher, Chief (subsequently retired). Environmental
and Monitoring Division, USACMDA (Dec. 13,1993).

%" The United States Army Environmental Hygiene Agency (renamed the United States
Army Center for Health Promotion and Preventive Medicine (Provisional)), located at Ab-
erdeen Proving Ground, Maryland, maintains the current nonattainment statusfor all major
Department of the Army activities.

3% Detailed emissions data is available from the full-scale JACADS facility.

%% See ERT Handbook, supra note 332, at 21; EPA NSR MaxuaL, suprn note 304, at 4,
A.2-A.5. “Significant”net emissions increase is defined at 40 C.F.R.§ 52.21(1992).

0 See 40 C.F.R.§ 52.21 (1992).

HId. § 52.21(4).

#21d. § 52.21(6). The EPA has assigned military installations the same standard in-
dustrial classification (SIC)—985. This interpretation subjects a military installation to the
same treatment as an industrial plant. As a result, activities as diverse as a dry cleaning
operation, a coai burning generator, or a chemical demilitarization facility are considered
as part of the same industrial grouping. Rather than likening a military installation to an
industrial plant, it would be more appropriate to liken it to a municipality. Similartoamu-
nicipality, military installations usually have a large population of persons living in residen-
tial communities. with supporting infrastructure, to include power facilities. waste water
treatment facilities, schools, fire and police stations, various stores, senice stations. dry
cleaners, motor pools and vehicular maintenance facilities. Some installations also have
industrial facilities with missions separate from normal post operations.
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Thus, a permit issued for a proposed demilitarization facility may
cover many different air emission points within the installation, some of
which have no connection to the demilitarization facility.”™

To determine if the demilitarization facility is a major stationary
source, it is necessary to determine the potential to emit. The EPA de-
fines this as:

the maximum capacity of a stationary source to emit a pollut-
ant under its physical and operational design. Any physical or
operational limitation on the capacity of the source to emit a
pollutant, including air pollution control equipment and re-
strictions on hours of operation or on the type or amount of
materiel combusted, stored, or processed, shall be treated as
part of its design if the limitation or the effect it would have
on emissions is federally enforceable.®™

The maximum design capacity includes any emission reductions due to
the effects of any planned pollution control technology.*™

Although the demilitarization facility —or any other air emitters on
the installation —may only operate eight hours a day, five days a week,
air emission calculations are based on the maximum design capacity,
which could be twenty-four hours per day, seven days a week.*™ Only
restrictions that are federally enforceable may be factored into the maxi-
mum capacity calculation.*” An example illustrates how significant this
can be. One stockpile location has several coal-fired boilers that have
not been used for several years. Although the facility docs not intend to
use the boilers, they are capable of being operated and must be included
in determining the installation’spotential to emit. Assuming that the boil-
ers would operate continuously, their potential to emit makes the instal-
lation a major stationary source.?™® Consequently, a proposal to build a
demilitarization plant at this location requires a PSI) permit if the demili-
tarization plant’s potential to emit exceeds the levels established as a
“significant”net emissions increase.*™

37 See Oren, supra note 306, at 16-17.

40 C.F.R. § 52.21(4) (1992).

30 ENVIRONMENTAL Law HANDBOOK, supra note 325, at 541

37 The worst case uncontrolled emissions rate is “based on the dirtiest fuels, and/or
the highest emitting materials and operating conditions that the sourceis or will be permit-
ted to use under federally-enforceable requirements” EPA NSR Ma~uaL, supra note 304, at
A19.

3740 C.F.R. § 52.21(17) (1992) defines “federallyenforceable” as:

all limitations and conditions which are enforceable by the Administrator, in-

cluding those requirements developed pursuant to 40 C.F.R. parts 60 and 61,

requirements within any State implementation plan, any permit requirements

established pursuant to 40 CFR 52.21 [this includes emission rates specified

as afederally enforceable pennit condition]. , ..

8 See EPA NSR MaNUAL, supra note 304, at A.1-A.9.

9 1d.at A.24-A.25,
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The problem outlined above, however, is resolved by including lim-
its and conditions on the use of the boilers within the terms of the state
operating permit for the boilers.” These limits and conditions would
serve to restrict the boilers’ potential to emit below levels set for a major
stationary source.”! For a limit or condition to be a legitimate restriction
on the potential to emit, that limit or condition must be federally en-
forceable, which requires practical enforceability.*** Numerous limits or
conditions could impose federally enforceable restrictions on the use of
the boilers. These include specifying limits on boiler capacity, restrict-
ing operating hours,?® requiring certain air pollution control equipment,
or limiting the type of fuel combusted —such as low sulfur coal.?*

A second measure could include decommissioning certain boilers
and ensuring that the decommissioned boilers are not included within
the state operating permit.”””’Shutting down certain emission sources on
an installation reduces the installation’s potential to emit, because many
different emission points may be located within a single “stationary
source.”® As a result:

it is possible for a plant owner to “net out” of the permit re-
quirement for an increase at one point in the plant by “con-

"_1d. at A.5-A.9; see also 40 C.F.R. $ 52.21 (1992).
® Cr 40 C.F.R.§ 52.21 (1992).
® EPANSRMaNUAL, supra note 304,at A.5-A.8. Terms and conditions contained ina

state operating perniit will be considered federally enforceable if they meet the following
conditions:

(1) The State’soperating permit program is approved by the EPA and is incor-
porated into the applicable SIP.

(2) The operating permit is legally binding on the source under the SIPand the
SIP specifically provides that permits not legally binding may be deemed not
“federally enforceable.”

(3) All emission limits, controls,and requirements are no less stringent than
any counterpart limit in the SIP.

(4) The limits, controls,and requirements in the operating permit are perma-
nent, quantifiable. and otherwise enforceable: and

(5) The permits are issued subject to public participation, to include notice
and comment.

¥ The Arniy has developed a plan to limit operation of certain PUDA boilers to en-
sure that installation air emissions do not exceed levels that would require a PSD permit.
1994 Annual Status Report, supra note 73, at 12.

#t See EPANSR MaxtaL, supra note 304,at A.3-A.9. The state operating permit could
be issued individually for each boiler, or collectively. A permit that included all the boilers
would create a “bubble”for these air emission sources, effectively limiting their potential to
emit, as long asthe permit specified that the boilers could collectively emit pollutants up to
a certain specified level. In this way, the installation would have the flexibility to shut one
or more boilers down or take stepsto decrease their emissions, such as changing fuels. in
orderto meet air emission requirements. This would provide flexibility to the installation to
operate a single boiler, or as many as desired, as long as the emission limit was not ex-
ceeded.

% This would be a pernianent and enforceable permit condition, and therefore, fed-
erally enforceable.

6 Oren, supra note 306. at 17; see also 40 C.F.R. § 52.21(b)(5).
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temporaneously” lowering emissions at another point so that
there is less than a de minimis increase from the plant as a
whole. Similarly, modernization of individual points that do
not cause a net increase in emissions of more than de minimis
amounts are exempt.7

The measure described above is known as “netting.”The Army may
use this method to reduce facility emissions and modernize or add other
facilities because all emission points within an installation belong to the
same industrial grouping.3®

F. Section 112 — HazardousAir Pollutants

The NAAQS, PSD, and nonattainment requirements are not the only
air pollution standards that may affect demilitarization facilities. The
CAAAs provide a new regulatory process to control the emissions of haz-
ardous air pollutants (HAP).** The CAAAs list 189substances as hazard-
ous air pollutants, many of which are commonly used in industry.*® The
EPA, or the states, may add pollutants to the list that present a threat to
human health or the environment.*! Conversely, either the EPA or the
states may delete pollutants.®* The HAP list contains at least one HAP
which is generated in small amounts by chemical demilitarization facili-
ties— hydrochloric acid.??

Section 112(c) of the CAA directs the EPA to issue a list of catego-
ries and subcategories of major sources and area sources that emit the
listed pollutants.®® Any source that emits, or has the potential to emit,
ten tons per year or more of any listed hazardous pollutant or twenty-
five tons or more per year of any combination of hazardous air pollut-

37 Oren, supra note 306, at 17 (footnotes omitted).

%% See EPA NSR MANUAL, supra note 304, at A.35; 40 C.F.R. §§ 51.165(a)(vi)}(A),
51.165(a)(il) (1992); ERT Handbook, supra note 332, at 26. All military installations have
the same SIC for all activities within the installation. As a result, such diverse activities as
boilers, dry cleaning facilities,and industrial smokestacks could be shut down in order to
ensure thatthe installation isnot amajor stationary source. If neither the installation or the
proposed demilitarization plant is a major stationary source, then a NSR is not necessary.
Cf. EPANSR MaNuac., supra note 304, at A.24-A.25.

%% DOD Compliance Guide, supra note 305, at 3.

0 See 42 U.S.C.A.§ 7412 (1993); Margaret Claiborne, The New Air Toxics Program,
7 NATURAL RES. & ENvT. 21, 22 (1992). The EPA may add pollutants to the list which present
athreat of adverse human health effects, to include being carcinogenic, or cause adverse
environmental effects Given the toxic nature of chemical agents, it would not be unlikely
for the EPA to add chemical agents (or their chemical components to the list of HAPs).

#1 See 42 U.S.C.A.§ 7412(b) (1993); Claiborne, supra note 390, at 22.

32 42 U.S.C.A. § 7412(b)(3)(C) (1993).

33 Interview with Major Lester Pilcher, Chief, Environmental and Monitoring Divi-
sion (Dec. 13,1993); Rouse, supra note 12,at 83.

442 U.S.C. § 7412(c) (1993); Claiborne,supra note 390, at 22.
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ants, IS a major source, and is subject to permitting requirements.*” An
area source is any source that is not a major source.™"

Once a source is on the EPA's list; of source catcgorics, it is subject
to techniology based emission standards.”” The CAA established promul-
gation deadlines for cerlain source categories.*® Sources of hazardous
air pollutants within the listed categories will be subject to technology
based emission standards when they are promulgated by the EPA, or on
a case-by-case basis, when the applicable standard is not promulgated
on schedule.™ These provisions eventually will impact demilitarization
facilities, because the EPA is scheduled to promulgate emission stan-
dards for the source category of "Hazardous Waste Incineration" by No-
vember 15, 2000,V

Section 112 also requires that new or existing sources of HAPs re-
duce air toxic emissions by using the "maximum achievable control tech-
nology” (MACT).Under this standard, new sources inust meet emission
limitations achieved by the best-controlled similar plant.!™! Existing
sources, which will include all demilitarization facilities which have be-
gun coustruction prior to November 15,2000, have a somewhat less de-
manding technology standard to satisfy. They will have to achieve the
average emission limitation achieved by the best, performing twelve per-
cent of the existing sources or the average emission limitation achieved
by the best, performing five sources in that category.”™ This may require
existing HAP sources to make process modifications, or install emission
control technology, or both, to comply with the MACT.**

The CAA requires a permit before a HAP source subject to stan-
dards set by the EPA for major or area sources may be constructed or
modified. ! Additionally, any physical change to a major source or change

a2 ULS.CAL§ T412¢a) (D) (1993); LSAEHA Report, supra note 307, at 9.

B P2 S CLAL§ TH12(0)(2) (1993); Clalborne, supra note 390, at 22.

“ See 40 C.F.R. pt. 81 (1992); Claiborne, supra note 391, at 21.

42 US.CLAL § T412(¢) (1993); 58 Fed. Reg. 63,941 (1993).

2 ULS.CLAL§ T412()) (1993): 18 Fed. Reg. 63,941 (1993). The EPA is expected to
issue 171 National Emission Standards for Hazardous Air Pollutants (NESHAP) over the
next tive years. See Knvironmental Law Division Notes, Luster & Bell, Army Law ., Apr. 1996,

LR
ill »yy.

-
{
-
i

M58 Fed, Rrg. 63,955 (199:3), This sonrce category includes chemical demilitariza-
tion facilities. Under current Army regulation, the chemical stockpile generally is not con-
sidered to be hazardous waste. This designation will change, however, on the transfer of
chemical munitions from the storage locations to the actual tleinilitarization facility. when
an ammunition transter record is signed indicating receipt of the munition. The receipt of
the chemical munitions at the demilitarization facility and execution ot the (ransfer record
designates the munitions for destruction. Cf. AR 200-1, supra note 154, para. 8-7d, 6-Te.

WEAZ LS. CUAL § TH12(d (30 (1993); Claiborne, supra note 380, ar 22.23,

O 1N SCUAL 8 TA20d (3 (1943); Claiborne, supra note 390, at 22-23.

W See 42 118.CU AL ¥ T112(d) (1893); DOD Compliance Guide,suprn note 305, at 3.

M See 42 USCAL§ THE2(0) (1993); 40 C.F.R.§ 61.05(1992). Slandards for area
sources-—which s defined as any source that is not a major source—will be based on gener-

§
N
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in the method of operation which increases emissions of any HAP by
more than a de minimis amount is a modification that requires either a
permit or a permit revision.

Section 112 requirements probably will not impact the demilitari-
zation program prior to November 15, 2000, unless the states choose to
impose more rigorous requirements.*® By November 15, 2000, demilita-
rization facilities will have to meet MACT standards for existing sources
if hydrochloric acid (or other HAPs) emissions exceed the designated
level of ten tons per year individually or twenty-five tons per year
collectively.

G. Subchapter V— OperatingPermit Requirements

Subchapter V of the 1990 CAAAs creates a federal operating permit
program for stationary sources of air pollution.®” Under subchapter V,
all states must adopt and implement an air pollution operating permit
program. The programs must meet the minimum requirements established
in subchapter V and EPA regulations.® By January 1995, forty-five states
and fifty-eight local programs had submitted applications for a Title V
operating permit program. The EPA approved five state and eight local
programs. One state, Virginia, was disapproved.*® This permit system
will apply to demilitarization facilities as state permit programs are re-
viewed for subchapter V compliance and approved by the EPA.

The goals of subchapter V include the following:

(1) Consolidating air pollution control requirements (state and
federal) applicable to a source in one document to improve
compliance and enforcement;

(2) Clarifying how each source must comply with applicable
requirements; and

(3) Simplifying the regulation of individual sources of air pol-

lution.*®

The new permit program is designed to cover every stationary source

ally available control technology (GACT). These standards are expected to be less strin-
gent than MACT. Regulations for area sources are expected to be published by the year
2000. Claiborne, supra note 390, at 23.

05 See 42 U.S.C.A.§ 7412(a)(5) (1993); Williamson, supra note 305, at 2108.

5 States may develop and submit to the EPA for approval hazardous air pollution
programs at least as stringent as federal requirements. 42 U.S.C.A.§ 7412(1) (1993); Envi-
RONMENTAL Law HANDBOOK, supra note 325, at 573.

7 See Williamson,supra note 306, at 2088.

408 | d .

4% Environmental Law Division Notes, ARmy Law., Apr. 1995,at 58-61.
10 Williamson,supra note 305, at 2088-89.
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subject to any CAA emission standard.®'! A list of the features of this
permit program includes the following:

(1) A permit fee system;
(2) A fixed term for each permit, not to exceed five years;

(3) Permit limits and conditions to assure compliance with all
CAA requirements, to include the SIPs;

(DA schedule of compliance;

(5) The right of the EPA to prevent a state from issuing an air
permit, unless the perniit is revised to meet EPA objections;
and

(6) Authority to terminate or modify a permit “forcause.”!*

Processing and issuing any form of environmental permit is not an
expeditious process. However, subchapter V requires air permit authori-
ties to either issue or deny a permit within eighteen months after the
date of receipt of a completed application.*® This provision may acceler-
ate a permit process that often takes two to three years before state or
federal regulators issue or deny a permit. While the purpose of this
provision is to expedite the permit review process, regulators have the
discretion to determine when an application is “complete.” Given the
complexity and detail required for a permit application, regulators un-
doubtedly will find some defect that renders a permit application “in-
complete,”if they are so inclined. As a result, the ostensible benefits
from this provision may prove to be illusory.

All state air programs must meet certain requirements. These in-
clude: using standard permit application forms; monitoring and report-
ing requirements; the payment of annual fees by owners and operators;
authority to terminate, modify, revoke and reissue permits “forcause”;
providing procedures for processing applications, providing public no-
tice and opportunity for public comment (to include public hearings):
and state court review.*H

The EPA plays an important role in the review of perniit applica-
tions. Prior to issuing a permit, a state permit authority must submit a
copy of the permit application, the compliance plan, and proposed per-
mit to the EPA .*® A permit application that may affect the air quality of
any contiguous state also must notify that state of the permit applica-
tion, and allow it to submit written recommendations.*'* The EPA has

411 |d

121d. at 2088-2103,

1342 U.8.C.A. § 7661b.(c) (1993).

#41d. § 7661a; Williamson, supra note 305, at 2100.

1542 U.S.C. § 7661d (1993); Williamson, supra note 305, at 2103.
642 U.S.C. ¢ 7661d (1993).
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veto authority over any permit application and must objectto any permit
application that it determines is not in compliance with the CAA or the
SIP.417 A permitting authority may not issue a permit over the EPAS ob-
jection. After the EPA’s forty-five day review period, any person may
submit objections to the permit to the EPA, as long as those objections
were raised during the public comment period.*®

The state’s decision to issue or deny a permit is subject to judicial
review in state court.*'®* The EPA’s decision not to disapprove a state
permit, orto issue or deny apermit, issubjectto review in federal court.**
Courts generally defer to agency discretion, and will set aside a decision
to issue an air permit only if it is arbitrary, capricious, an abuse of dis-
cretion, or not in accordance with the law.#!

A valid permit serves to centralize all emissions requirements into
a single permit document.*?? Permits must specify the following:

(1) Enforceable emission limitations and standards;
(2) A schedule of compliance;

(3) Submitting the results of any monitoring no less than ev-
ery six months; and

(4) Other applicable provisions, to include SIPrequirements.*?

Compliance with the terms of the permit is designed to serve as a
“permit shield,”“shielding the permit holder from actions for operating
without a permit.”#* The permit may provide that compliance with its
terms shall be deemed to be compliance with other provisions of the Act
if the permit includes such provisions, or that such other provisions are
not applicable.*®® All major source permits with terms of three years or
more are required to be reopened to incorporate any new’CAA require-
ments that are applicable within eighteen months of the new require-

ment~.~~~

H. Conclusion

The requirements of state permit programs, the CAA, and particu-
larly the CAAAs, impact the demilitarization program. This impact will

417 Id

48 7g. § 7661d(b)(2).

H91d, § 7661a(b)(7).

20 |d. § 7661d.(b), (c); Williamson, supra note 305, at 2104.

421 Citizens for Clean Air and Council for Land Care and Planning v. EPA, 959F.2d 839
(9th Cir. 1992).

22 Williamson, supra note 305, at 2086.

#2342 U.S.C.A. § 7661c (1993); Husband, supra note 303, at 861,889.

#2442 US.C.A. § 7661c(f) (1993); Husband, supra note 303, at 889.

% Husband, supra note 303.

426 42 U.S.C.A.§ 7661a(b)(9) (1993); Williamson,supra note 305, at 2104.
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be more keenly felt as states fully implement the CAAAs. [he NSR re-
quirements presently apply, and require either a PSD or nonattainment
area permit before construction of a demilitarization plant may begin, if
the Army and the state determined aplant to be a major stationary source
or a major modification to an existing major stationary source. The po-
tential impact of characterizing chemical agents or their constituents as
HAPs, or subchapter V operating permit programs, have yet to be fully
assessed.

X. Hazardous Waste Laws Affecting the Chemical Demilitarization
Program

The RCRA isthe primary federal law regulating the generation, trans-
port, storage, treatment, and disposal of solid waste.**" It provides de-
tailed “cradle to grave” control for solid wastes that are classified as
“hazardous waste,”**8 and applies to all demilitarization facilities—
including JACADS —as treatment facilities of hazardous wastes.”*

The RCRA contains stringent standards for treatment facilities that
use incinerators to destroy hazardous wastes. It requires these facilities
to conduct a detailed waste analysis and trial burn for the waste feeds it
intends to process to establish steady state conditions and demonstrate
sufficient destruction of hazardous constituents in the waste.””

As treatment facilities for hazardous waste, the Army’sdemilitari-
zation facilities must conduct trial burns to test and ensure that every
furnace used to destroy chemical agent will do so within emission stan-
dards set by the state.*! Each furnace must achieve a destruction and
removal efficiency (DRE) rate of at least 99.99%for the principal organic
hazardous constituents designated by the EPA for each waste feed, ex-

7 See ENVIRONMENTAL Law HANDBOOK, supra note 325, at 106.

8 Id. at 406-07. See also Wycoff Co. v. EPA. 796 F.2d 1197, 1198 (9th Cir. 1986). The
RCRA provides “nationwide protection against the dangers of improper hazardous waste
disposal.”

¢ See 40 C.F.R.pt. 262 (1992) (Standards Applicable to Generators of Hazardous
Waste); NRC Alternative Technologies Report, supra note 22, at 26. A facility is regulated
as a treatment facility if the operator uses any method, technique, or process designed to
change the physical, chemical or biological character or composition of any hazardous
wastes. 40 C.F.R.§ 260.10; ExvIRONMENTAL Law HANDBOOK, supra note 325, at 421.

1 ENVIRONMENTAL Law HANDBOOK, supra note 325, at 430-31.

#1 JACADS Environmental Report,supra note 37, at 14:

A trial burn consists of a series of at least three test burns. Each test burn

lasts for a time period sufficient for the EPA to be satisfied that the furnace

can routinely operate within established limits.

During the furnace testing, operating limits such as feed rate, residence time,

furnace temperature, and pressure are established. Stack emissions are moni-

tored during trial burns, indicating combustion efficiency and environmental

compliance.
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cept for the LIC, which must achieve a DRE of 99.9999%.** A DHE of
99.99%means that 9,999 molecules of a compound are destroyed for ev-
ery 10,000molecules that enter the incinerator.** The state and the EPA
assess the results of the trial burns and establish (in the permit) routine
operating conditions for future operations. Demilitarizationfacilities must
perform treatment operations within the ranges specified in the permit.**

In addition to establishing these operating conditions, the state and
the EPA require that incinerators have continuous monitoring and auto-
matic controls to shut off the waste feed when operating conditions are
exceeded.®® The Army uses two techniques to monitor emissions. The
Automatic Continuous Air Monitoring System (ACAMS) is the primary
chemical agent monitor that provides near real-time detection of agent
releases within the facility. It triggers warning alarms in the facility con-
trol room when the agent is detected.** The other technique is the Depot
Area Air Monitoring System (DAAMS), which is used to confirm or dis-
prove ACAMS readings and to monitor air quality around the facility for
agent.**” The ACAMS and DAAMS are state of the art systems that pro-
vide continuous air monitoring of all emissions.** The duplicative over-

#2 The RCRA permit issued by the State of Utah for the TOCDF (Permit Number
UT5210090002,June 30, 1989} [hereinafter Tooele RCRA Permit] specifies that the Liquid
Incinerator (LIC) must achieve a destruction and removal efficiency (DRE) of 99.9999% for
chemical agent,.The remaining incinerators (Metal Parts Furnace (MPF), Deactivation Fa-
cility (DFS), and Dunnage Incinerator (DUN)) must achieve a DRE of 99.99%. See pages
128,137, 147,and 157 of the RCRA permit. Cf. ENVIRONMENTAL LAW HANDBOOK, supra note
325, at 431.

¥ JACADS Environmental Report, supra note 37,at 14. Destruction by incineration
means that an organic hazardous compound, such as chemical agent. are changed by com-
bustion into simpler molecular forms, which are captured by the pollution abatement sys-
tem or transformed into salts (brine), so that little or no molecules of the original compound
are emitted through the stack. Sce Kopel, supra note 62, at 10,216n.38.

#4 JACADS Environmental Report, supra note 37, at 14.

4 Cf. Tooele RCRA Perinit, supru note 432, at 135, 144, 154 163;ENVIRONMENTAL LAw
HANDBOOK, supra note 325, at 431.

8 JACADS Environmental Report, supra note 37, at 24; United States Army Chemi-
cal Materiel Destruction Agency. Safety Report for the Johnston Atoll Chemical Agent Dis-
posal System, Operational Verification Tests 1& 2, 17-18 (Sept. 3,1003) {hereinafter JACADS
Safety Report]. The ACAMS units are located at specified process areas within the facility
and on the exhaust stacks. The ACAMS draws air through a glass tube for aset amount of
time. Asubstance inside the tube traps agent molecules. At the end of the sampling period,
the airflow is stopped and the tube is heated, which frees agent molecules. The agent mol-
ecules are then drawn into a gas chromatograph which detects agent, and measures the
amount of agent present in the sample. If agent is detected at a specified level, automatic
shutoffs stop thr feed of agent to the operating furnaces. Even if below allowable levels,
operators take precautionary actionsto determine the cause.

47 See JACADS Environmental Report, supra note 37, at 24. Over a period of several
hours, the DAAMS draws air into samaple collection tuhes which mustbe analyzed in a labo-
ratory using gas chromatography. The DAAMS air monitoring units are located on the incin-
erator stacks, and around the facility, and are used to confirm the presence of chemical
agent.

438 "State-of-the-art commercial emissions monitors cannot continuously measure
releases of the most toxic emissions, such as heavy metals and dioxins. Such releases are
sampled only occasionally, and lab analysis is quite expensive." Kopel, supra note 62.
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lay of monitors and their ability to detect amounts of agent much less
than that allowed by regulation, provides near real time air monitoring.**

Trial burns were conducted at JACADS for three incinerator sys-
tems (LIC, DFS, and MPF) to ascertain compliance with RCRA Part B
permit requirements.* These tests revealed that the systems met or ex-
ceeded all RCRA permit standards. For instance, the DRE of the princi-
pal organic hazardous constituent (in this case, mustard agent (HD)) must
be at least 99.9999% (for the LIC). The RCRA trial burns for HD within
the liquid incinerator revealed a DRE ranging from >99.999953% to
>99.999975%.%4! Trial burns for nerve agents provided similar results.*#

Chemists* analyzed approximately 136 potential pollutants in
samples taken from gas emissions during the JACADS trial burns. An
inhalation health risk assessment evaluated the carcinogenic and non-
carcinogenic health risks and found that they were inconsequential.**
The RCRA trial burns indicated the presence of chromium inthe LIC slag
(the residue left over from the incineration process within the liquid in-
cinerator).** Analysis of the slag detected chromium in sufficient con-
centrations to make it a hazardous waste. Consequently, the JACADS
Operations and Maintenance Contractor (OMC) disposed of the slag in a
RCRA-regulated hazardous waste landfill.** Solid wastes produced by
the deactivation furnace system contained lead, cadmium, and chromium.
As a result, the OMC transported solid waste residues to a permitted
landfill for disposal as hazardous wastes.**” The OMC, under the direc-
tion of the Army, also conducted demonstration burns under the Toxic

*# See JACADS Safety Report, supra note 436, at 16-19.

0 NRC Alternative Technologies Report, supra note 22, at 26.

+1 United Engineers & Constructors Inc., The Results of the Demonstration Test Burn
for Thermal Destruction of Agent HD in the Johnston Atoll Chemical Agent Disposal System
Liquid Incinerator, 2-1 (Feb. 1993) (prepared for Program Manager for Chemical Demilitari-
zation) [hereinafter LIC Test Burn Results].

# The DRE for VX and GB were greater than 99.999999%and 99.99999%respec-
tively, as compared with the RCRA requirements of 99.99%.NRC Alternative Technologies
Report,supra note 22, at 26.

4 Chemists working at the JACADS are employed by the Operations and Mainte-
nance Contractor, Raytheon Engineers & Constructors. under the direction of the Program
Manager for Chemical Demilitarization.

+# JACADS Environmental Report, supra note 37, at 15. The United States Army
Environmental Hygiene Agency conducted this assessment, which found that the cancer
and noncancer effects are substantially below levels of concern set by federal medical and
scientific bodies.

5 Id. at 17. Approximately 15,000pounds of slag were produced during OVT 1and
OVT 2.

6 |IC Test Burn Results, supra note 441, at 2-3; see also 40 C.F.R.§ 262.20 (1992).
which requires the generator who transports or offers for transportation hazardous waste
must prepare a manifest.

#7 LIC Test Burn Results, supra note 441, at 18. Nearly 750,000 pounds of residue
scrap material and ash were collected, packaged, and transported for disposal during OVT1
and OVT2
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Substances Control Act (TSCA)** to evaluate combustion efficiency, the
feed rate, and the amount of PCBs introduced into the Deactivation Fur-
nace, and their DRE.*¥®

Asimilar series of trial burns under the RCRA and TSCA are planned
for the TOCDF and will begin as soon as Utah certifies the facility's con-
struction,**

The JACADS trial burns and operations are not the only RCRA-re-
lated activity taking place in the demilitarization program. Efforts are
ongoing to prepare and submit RCRA, CAA, and TSCA permit applica-
tions for the remaining CONUS sites. Additionally, a basic policy ques-
tion confronts the stockpile program —at what point, if ever, do chemi-
cal munitions and materiel in the stockpile become a hazardous waste?

The DOD's long-standing position has been that ordnance (either
conventional or chemical) does not become a waste until it is designated
for destruction and is transferred to a demilitarization facility. This usu-
ally occurs when a demilitarization facility receives the ordnance and
the last approval authority acknowledges receipt of the ordnance by sign-
ing an Ammunition Transfer Record,*! or its equivalent.*®® The EPA did
not agree with this position, stating:

Once there is an intention to dispose or destroy munitions,
their storage aswell astransportation would be regulated since
they are hazardous waste. Therefore, the storage and trans-
portation of military munitions that are hazardous waste are
subject to RCRA prior to demilitarization.*®

Should the chemical stockpile be construed as hazardous waste
while it is safeguarded in storage igloos under Army control?*** Although

842 US.C.A. §§ 2601-2671 (1992).

#9 See LIC Test Burn Results, supra note 441, at 14, 23. The DRE of polychlorinated
biphenlys (PCBs) met TSCA requirements in three of four runs. Additionally, no hydrogen
chloride was detected during the OVT2 trial burn. Accordingly, all OVT l1and OVT2 trial
burns were successful.

4% Telephone interviews with Timothy Thomas, Project Manager, TOCDF (May 1,
1995); David Jackson, Project Manager (June 23, 1995).

! Dep't of Defense, Form 1348-1; Dep't of Army, Form 4508 (Ammunition Transfer
Record); or equivalent.

42 See AR 200-1, supra note 154, para. 6-7d. See also Memorandum from Gary Vest,
Deputy Assistant Secretary of the Air Force (Environment, Safety and Occupational Health)
to Deputy Assistant Secretary (Environment), Office of the Assistant Secretary of Defense
(Productionand Logistics) (Aug. 27, 1991).

53 |_etter from Jack McGrew, Deputy Assistant Administrator, EPA, to Carl Schafer,
Jr., Office of the Assistant Secretary of Defense (Oct. 3, 1985).

#4 The RCRA regulations define materials as asolid waste if they are abandoned by
being disposed of, burned or incinerated, or accumulated, stored, or treated (but not re-
cycled) before orin lieu of being abandoned by being disposed of, burned, or incinerated. 40
C.F.R.§ 261.2(b) (1992). Based on this definition, the entire stockpile could be construed as
being abandoned, because it is being stored before it is incinerated. This interpretation,
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there is a statutory directive, as well as the potential treaty requirement,
to destroy the stockpile, it makes little sense to impose RCRA-related
requirements on a stockpile that is already subject to intense regulatory
control.¥*> Adding RCRA requirements to the storage and transport of
chemical munitions would provide no significant additional protections
for either the public or the environment. These munitions already are
secured, monitored, maintained, and are subject to careful regulatory

Congress addressed this issue in the FFCA by directing the EPA to
propose, after consulting with the DOD and appropriate state officials,
regulations identifying when military munitions (including chemical
munitions) become hazardous wastes.*" The DOD and the EPA are work-
ing together to prepare a new regulation which will identify when mili-
tary munitions, to include chemical munitions, become subject to regu-
lation as hazardous wastes.*®

Recovered nonstockpile chemical munitions and materiel are on
the other side of the spectrum. Few would argue that munitions dug out
of a pit are not “discarded”or “inherently waste-like.” Thus, the question
becomes whether these munitions and materiel are hazardous under the
EPAs definition. Initially, it appears obvious that recovered lethal chemi-
cal munitions would be hazardouswaste. But the term “hazardouswaste”
is not a generic term for everything harmful, but is a carefully defined
term with specific technical meanings. To define this term, the EPA has
provided an extensive list of hazardous wastes from nonspecific sources
and from specific sources.*® These lists do not include chemical agents
or their chemical components, although certain stales have listed chemi-
cal agents as hazardous wastes.

The only remaining categories of hazardous waste are those solid
wastes that exhibit the characteristics of ignitability, reactivity,

however, ignores the context of the RCRA regulation. The chemical stockpile has not been
accumulated or stored in anticipation of itseventual destruction. It was stored for purposes
of national defense, to include deterrence and possible retaliatory use. It should not, there-
fore, be construed asabandoned.

5 See id.§ 261.2.

#8 AR 50-6, supra note 94, establishes the chemical personnel reliability program,
and specifies strict transport, safety, and security requirements and emergency response
procedures for the chemical stockpile. These are designed specifically for the chemical
stockpile. In contrast, the RCRA standards for hazardous waste treatment, storage, and
disposal facilities are designed asan industry wide standard.

¥742 U.S.C.A.§ 6924(y) (1992).

8 The EPA is expected to release its initial draft on rules defining RCRA applicabil-
ity to military munitions. Telephone interview with LTC David Bell, Chief, Compliance
Branch, Environmental Law Division (May 9,1995).See also Regulatory Agenda, Rule Iden-
tifying When Military Munitions Become Hazardous Wastes and Management Standards For
Such Wastes, 58 Fed. Reg. 56,998,57045 (1993).

¥ Sen 40 C.F.R. §§ 261.31-261.32 (1492).
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corrosivity, or toxicity.*® Once again, a tendency exists to assume that
chemical agents are toxic. A review of the description of the toxic char-
acteristic, however, reveals that chemical agents do not meet the cri-
teria,*s! nor do they exhibit the characteristics of ignitability*®? or
corrosivity.*® Reactivity is the only characteristic that applies.*** Reac-
tivity is described, in part, as a representative sample that is normally
unstable and readily undergoes violent change without detonating, re-
acts violently with water, forms potentially explosive mixtures with wa-
ter, when mixed with water generates toxic gases, is readily capable of
detonating if subjected to a strong initiating source, or is readily capable
of detonation at standard temperature or pressure.* In 1984, the Army
agreed with the EPA that M55 chemical rockets — which carried GB and
VX nerve agents—were a reactive hazardous waste, and that the installa-
tions where these were stored would seek hazardous waste storage per-
mits for the storage igloos.**® This characterization was based on the
unstable nature of the rockets, and not the agent contained within the
rockets.*” As for other stockpile items, present Army policy considers
these munitions to be hazardous waste when they are delivered to the
munitions holding area and transferred from the storage account to the
demilitarization account.*® Additionally, as a matter of policy, the Army
generally has conceded, that recovered nonstockpile chemical munitions
and materiel are reactive hazardous wastes.

Even if chemical munitions and materiels were not considered to
be hazardous waste, it does not mean that chemical agents would be
shipped on the Nation’shighways and railroad system —ina manner simi-
lar to many common industrial chemical products (such as phosgene
and chlorine). It simply would mean that the RCRA requirements would

460 See 1d-§ 261.20-.24.

461 See 1d.§ 261.24. Chemical engineers in USACMDA have assured that after apply-
ing the test methods described in Appendix II, the extract from arepresentative sample of
chemical agent does not contain any of the contaminants listed in the applicable table.

#21d. § 261.21.

43 |d. § 261.22.

#41d. § 261.23.

45 See 1d.

46 See AR 200-1,supra note 154,para. 6-7g: “Inspecial circumstances, military muni-
tionsand ordnance could be declared awaste prior to demilitarization.” These installations
include the BGAD, TEAD, UMDA, PBA, and ANAD, which store M-55rockets.

%7 The determination to classify the rockets as a waste was based on the Army's
determination that the rockets had no further military strategic significance, were obsolete,
and were stored only for disposal. It was classified as hazardous waste because it con-
tained explosives. Army Message, Classification of M55 Chemical Rockets as a Hazardous
Waste (10 Sep 1984). See also MITRE Corp., Assessment of the U.S. Chemical Weapons
Stockpile: Integrity and Risk Analysis, 2-12 (June 1993) [hereinafter MITRE Stockpile As-
sessment]. “The M55 rockets are subject to corrosion, explosive sensitivity, leakage, and
propellant destabilization as aging effects that may increase storage risks over time.”ld.

48 AR 200-1, supra note 154,para. 6-7.
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not apply to the storage, security and transport of such items. Instead,
the Army's chemical surety regulations would continue to regulate these
agents.i®

XI. State Laws Affecting Chemical Demilitarization

A growing body of state law exists which seeks to directly regulate
chemical demilitarization operations conducted in aparticular state. Some
states, to include Kentucky, Indiana, Maryland, Oregon, and Utah, have
determined certain chemical agents to be hazardous wastes.

Kentucky Revised Statute 224.50-130(2) (1992) lists GB, VX, and H
as "hazardous wastes for the purposes of regulation of the treatment,
storage, and disposal of the wastes under the delegated authority of [the
RCRA].”#™ The statute includes other requirements directed at the chemi-
cal demilitarization program.* The same statute requires that before
state environmental regulators may issue a RCRA permit to construct
and operate a demilitarization plant, an operational facility comparable
to the proposed facility —such as JACADS or TOCDF— must demon-
strate a destruction or neutralization efficiency of 99.9999%for each sub-
stance proposed to be treated or destroyed. The facility must demon-
strate that this destruction efficiency can be achieved during the design
life of the facility under all operating conditions, including malfunctions,
upsets, or unplanned shutdowns.** The JACADS trial burns and OVT
demonstrated the requisite DRE.

% See AR 50-6, suprn note 94.

¥0This list corresponds to the chemical agents stored at BGAD near Richmond, Ken-
tucky.

1Ky, REV. STAT. ANN. § 224.50-130 (Michie/Bobbs-Merrill 18992). The statute includes
anumber of other requirements. One provision that highlights the NIMBY ("not in my back-
yard") syndrome that infects this statute is the prohibition on issuing a permit unless a find-
ing is made —after public notice and public hearings—that no alternative method of treat-
ment or disposal (to include transportation to another site or neutralization) exists that
creates less risk of release, or harm to the public in the event of release. In view of the
NRC's recommendation against moving the M55 rockets, any effort to move the rockets to
another location would be particularly perilous. See NRC 1984 Report, supra note 33, at 10.

™ Ky. REv. STAT. ANX. § 224.50-130(3) (1992). It is uncertain what this statutory lan-
guage means, and what its effect will be. Demilitarization facilities are designed with nega-
tive pressure and automatic cutoffs to prevent the release of chemical agent in the event of
a malfunction, upset, or unplanned shutdown. If the purpose of the statute isto ensure that
these systemsare in place, then the standard is capable of being demonstrated. If the stat-
ute, however, isinterpreted in such a way as to make it impossible for the Army to receive
a RCRA permit for the proposed facility, then the provision will be vulnerable to legal chal-
lenge. Under the Supremacy Clause of the United States Constitution (Article VI, clause 2).
astate is preempted from passing laws that operate to unreasonably restrict the operation
and purpose of federal law. Hines v. Davidowitz, 312 U.S. 52, 67 (1941) (a state law is pre-
empted when it "stands as an obstacle to the accomplishment and execution of the full
purposes and objectives of Congress.” See also Free v. Bland, 369 U.S. 663 (1962); Felder v.
Casey, 487 U.S. 131(1988). The destruction of the stockpile is mandated by federal statute
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Indiana Statutes Annotated 13-7-8.5-3 (1992) lists GA, GB, H, HD,
and HT as hazardous wastes.*™ This statute prohibits state environmen-
tal regulators from issuing a permit to construct or operate a hazardous
waste facility unless the application demonstrates that the destruction
technology has been used in a comparable facility for a time sufficient to
show that the facility has destroyed or treated 99.9999%of the chemical
munition processed. The applicant also must demonstrate that monitor-
ing data from the comparable facility shows no risk or acute or chronic
health effect or adverse environmental effect.*™

Maryland recently enacted a law which establishes its policy on
the treatment of chemical warfare materiel within its borders.*™ Effec-
tive as of October 1,1993,this law requires the Army to demonstrate that
its proposed facility can meet certain standards before it can use a per-
mit to construct and operate the facility.*”® Baseline technology can sat-
isfy the Maryland requirements, as it pertains to the DRE and emission
standards. All concerned citizen groups and state and local government
will review and comment on the Army’s proposed plans and permit ap-

and will soon be required by the CWC. While states may regulate demilitarization facilities,
they may not use their regulatory authority as an artifice to make it impossible to destroy
the stockpile within itsboundaries. Otherwise, the stateswould be free to engage in anever
ending spiral of increasing regulatory requirements, designed to send the stockpile to an-
other, more deserving state, for treatment. The effect would be to sink the program in a
morass of state statutory and regulatory requirements, and defeat the will of Congress. A
challenge to the state laws in federal court, or legislative relief, may be necessary, if the
interpretation provided by former member of Congress, Representative McMillen is accu-
rate. He viewed the Kentucky and Indiana statutes as essentially prohibiting any chemical
weapons incineration. Conference report on H.R. 2100, National Defense Authorization Act
for Fiscal Years 1992and 1993, 137 CoNnG. REC. 9868 (1991).

473 This lists goes well beyond what is stored atthe NAAP, which only has VX in one-
ton containers.

4% The OVT and test burn results from the JACADS indicate that the Army will be
able to satisfy this requirement.

47 1993 Mp. Laws 612, §§ 7-239.1 to 7-239.4.

476 Mp. CoDE ANN. ExviroN, § 7-239.3 (1993) requires the permit applicant to demon-
strate:

(1) That the proposed incinerator technology consistently met all applicable

federal and state performance standards in a comparable operational facility.

(2) That emissions and monitoring datafrom a comparable facility meet state

standards.

(3) The DRE of 99.9999%is achievable for each chemical warfare material to

be incinerated at the facility.

(D That the applicant will support and fund a plan that demonstrates the ca-

pability of removing, sheltering, and protecting persons from the largest area

atrisk from a worst-case release.

(5) That the applicant is found to have fully evaluated all reasonable alterna-

tive methods for treatment or disposal, to include transport to a less popu-

lated disposal site.

(6) That the governing body of each county and municipal body included in

the worst case release has a reasonable opportunity to review and provide

comment on the facility permit application and the emergency preparedness

plan.
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plications, satisfying public comment requirements. The Army, the state,
and affected local communities will develop emergency preparedness
plans that address the possible release of chemical agent.*'"

Arkansas lawmakers introduced a bill that would list certain chemi-
cal agents as hazardous wastes and prohibit the transport of these agents
within or through the state, with limited exceptions.*® The bill did not
pass.

Utah, Maryland, and Oregon have listed certain chemical agents in
their administrative codes as hazardous wastes. Utah lists residues from
demilitarization, treatment, and testing of nerve, military, and chemical
agents, to include GA, GB, H, HD, HT, L, and VX as hazardous wastes.*™
The RCRA permit issued by Utah for the TOCDF covers the specific re-
quirements for the transport and disposal of scrap metal from the metal
parts furnace, as well as ash from the remaining incinerators. Maryland
has listed waste mustard (H and HD), as well as waste nerve agents (VX,
GA, and GB) as acute hazardous wastes.** Oregon has listed nerve agents,
such as GB and VX, as well as mustard gas, as hazardous wastes that
are subject to state toxic use reduction and hazardous waste reduction
requirements. !

XIl. Alternative Technology Study and NEPA Implications

Section 173 of the 1993 Defense Authorization Act*® directed the
Army to submit a report to Congress no later than December 31, 19930n
potential alternatives to the use of baseline technology. Congress directed
that the report include:

(1) An analysis of the report of the committee on alternative
chemical demilitarization technologies of the National Re-
search Council [NRC] of the National Academy of Sciences;

(2) Any recommendations that the National Academy of Sci-
ences makes to the Army regarding the report of that Com-
mittee, together with the Secretary's evaluation of those rec-
ommendations; and

" The Chemical Stockpile Emergency Preparedness Program has been established
primarily to enhance emergency preparedness of state and local communities adjacent to
the eight chemical stockpile locations. See Comm. on Appropriations, S. Rep. No. 102-408,
102d Cong. (1992): DA Pax. 50-6,supra note 94, para. 17-6.

¥ An Act Relating to the Transportation of Waste Chemical Agents and Munitions.
and for Other Purposes, House Bill 1087,79th General Assembly, Regular Session (1993).

¥ UTAH CODE ANN. § R315-2-10(e) (1993).

0 Mp. CopE AxN. tit. 26, § 13.02.17(1989).

1 OR. ApMIN. R. 340-135-110,340-135, app. A (1991).
#2102 Pub. L. No. 484. 106 Stat. 2315 (1993).
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(3) A comparison of the baseline technology and incineration
process with each alternative technology evaluated in the re-
port. .. [thatthe NRC] recommends.*®

In response to the congressional call for further study, the NRC*
agreed to conduct two studies in alternative disposal technologies. The
Committee on Alternative Chemical Demilitarization Technologies
(CACDT) completed the first study in the summer of 1993.%® The second
study, entitled “Recommendations for the Disposal of Chemical Agents
and Munitions,”was released to Congress and the Army in mid-February
1994, This study, conducted by the Committee on Review and Evalua-
tion of the Army Chemical Stockpile Disposal Program, conducted a re-
view of available technologies for the disposal of the chemical stockpile,
and provided findings and recommendations to the Army.*®

In the first study, the CACDT identified five goals of the Chemical
Stockpile Disposal Program:

(1) Meet congressionally mandated and international treaty
demilitarization requirements;

(2) Reduce the risk of agent release to nearby communities
from either continued storage or demilitarization operations;

(3) Ensure acceptable concentrations of toxic chemicals in
gas waste streams from demilitarization operations;

(4) Minimize liquid waste disposal problems by minimizing
liquid discharges; and

(5) Minimize solid waste disposal problems by oxidation or
converting organic compounds into innocuous forms.*7

To satisfy the goals set forth above, the CACDT identified two al-
ternative strategies to the baseline program, which focus on reducing or
changing the waste stream. The first strategy would use low-tempera-
ture and low-pressure liquid phase-detoxification processes—such as
chemical hydrolysis—or liquid-phase processes that oxidize chemical
agent.®® This process, commonly referred to as chemical neutralization,

#1d. § 173(a).

1 “TheNational Academy of Sciences, isa private, nonprofit, self-perpetuating soci-
ety of distinguished scholars engaged in scientific and engineering research, dedicated to
the furtherance of science and technology and to their use for the general welfare. Based on
the authority of the charter givento it by the Congress in 1863,the Academy has a mandate
that requires it to advise the federal government on scientific and technical matters.” NRC
Alternative Technologies Report, supra note 22.

®1d. atwv,

6 See Disposal Recommendations, supra note 6.

#TNRC Alternative Technologies Report, supra note 22, at 32.

8 Oxidation refers to the detoxification process, in which the molecular bonds of
chemical agents (which contain carbon, chlorine, hydrogen, phosphorus, fluorine, sulfur
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would convert chemical agent into less toxic compounds. While this pro-
cess has positive aspects, it also has some serious difficulties. For ex-
ample, neutralization generates a waste stream that is greater in volume
than the stored stockpile of chemical agents.**® Furthermore, the initial
detoxification process may not satisfy international treaty requirements,**
and would require additional treatment of the liquid waste stream to ren-
der it nonhazardous. While final treatment of this waste stream after
initial detoxification could be done at another site, transporting hazard-
ous waste to another site for treatment could be expected to encounter
stiff public opposition.*!

In its favor, the strategy of on-site neutralization may allow storage
of the treated materiel for subsequent on-site incineration, or transport
to another site for final treatment.*** For those living near an existing
stockpile site, however, the principle advantage is that it offers the pros-
pect of transporting the stockpile after detoxification to some other site
(unspecified) for final treatment. Whether this course of action would
satisfythe critics who are adamantly opposed to incineration of the stock-
pile at any site remains to be seen.®* The NRC recognized that this strat-
egy would require five to twelve years of additional time for research,
development, and demonstration of new technologies. It also would de-
lay final disposal of the explosives and contaminated metals that are
byproducts of the demilitarization process.#*

The second strategy resembles the present Army strategy in that
on-site oxidation (incineration) would be conducted. It vanes from the
Army's plan, however, by calling for a two-step process. As in the first
strategy, the initial step would detoxify the agent through chemical neu-
tralization. The second step involves on-site incineration to complete
oxidation.* This process would convert the waste stream from demili-
tarization into salts, carbon dioxide, water, and decontaminated metal.**
In addition to this second strategy, the CACDT considered possible modi-

nitrogen, and oxygen) are broken into their chemical components to produce less hazard-
ous material. Complete oxidation (mineralization) of molecules produces carbon dioxide,
water, nitrogen, and fluorides, phosphates, and sulfatesthat can be removed as salts. Com-
bustion isthe most common oxidation process.|Id. at 1, 32, 76.

#1d. at 33;see also Rouse, supra note 11,at 35-36. During previous tests conducted
by the Army, “[a]pproximately five pounds of salt wastes were being created for each pound
of GB neutralized, which caused a significant disposal problem."Id.

"""TheArmy's previous experience with chemical neutralization revealed that under
certain conditions, the chemical reaction achieved during chemical neutralization of GR
was reversible. Rouse. supra note 11,at 35.

1 See Disposal Recommendations, supra note 6, at 26.

“#2 NRC Alternative Technologies Report, supra note 22, at 197-98.
1 See id. at 197.

#31d. at 197-98.

5 1d. at 198-200.

6 1d. at 33-34.
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fications to baseline technology, as well as alternative processes. One
alternative would use pure oxygen rather than air in the incinerator to
reduce the volume of gas emissions.*” The CACDT also believes that
replacing the internal firing system with electrical heat would further
reduce gas emissions.*%

To further reduce the risk of potential release of agent, the CACDT
discussed implementing a closed system for gas emissions into baseline
technology. The baseline system presently vents gas emissions into the
atmosphere through a stack after it passes from the incinerator, through
the afterburner and pollution abatement system.** A closed system would
store all gas emissions under pressure and test its contents to certify
that the waste stream is safe for disposal prior to venting the emissions
into the atmosphere.*® The CACDT suggested that a system of four gas
holders could be used to store gas emissions. AS one gas tank is filled,
another could be analyzed, a third emptied, and a fourth could serve as a
spare.5®! Storage and certification provides the public additional assur-
ance that gas emissions from demilitarization operations pose no mea-
surable risk to human health or the environment. This must be balanced
against the disadvantages, to include cost, and disruption to the con-
struction and processing schedule. These suggestions would have to be
designed and thoroughly tested before they could be implemented at a
demilitarization facility. If adopted, these suggestions would delay con-
struction for years. Even if successfully designed and constructed, a
closed system also would disrupt daily demilitarization operations to
allow the testing and analysis of the gaseous wastes collected in the
pressurized containers prior to release.>

Throughout the report, the CACDT focused on the need to reduce
the potential for release of agent into the atmosphere.®® This analysis
does not state or imply that baseline technology will not work or is defi-
cient. Instead, the purpose of the report is to discuss possible alternative
destruction technologies to replace, in part or in whole, or to be used in

#71d. at 203.

48 |d. at 102, 203.

49 The JACADS design equips each incinerator with awet or dry pollution abatement
system (PAS). The wet system cools and removes pollutants from the exhaust gases, chemi-
cally neutralizes acidic portions of the gases and removes particles. The dry system cools
exhaust gases and removes particles. JACADS Environmental Report, supra 37,at 6-7. Ad-
ditionally, the ventilation system for the facility uses negative air flow from high to low
pressure. For instance,areas within the facility which have a higher risk of agent exposure,
such asthe Munitions Demilitarization Building (MDB), have lower air pressure, so that air
infiltrates from clean areasinto more contaminated areas. The air from this pressure venti-
lation system is filtered through a charcoal filter system before it is vented into the atmo-
sphere. JACADS Safety Report, supra note 436, at 19-21.

%2 NRC Alternative Technologies Report,supra note 22, at 88, 195.

1 1d. at 195.

%2 Cf. id. at 88.

503 See id.at 88, 101-08,194-96.
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addition to baseline technology.™ There is no attempt to conduct a cost/
benefit analysis of these technologies. The CACDT is concerned with
what may work —not whether the technology is worth the investment of
time and tax dollars. Additionally, the report made no specific recom-
mendations as to whether any of the technologies should supplement or
replace baseline technology.*® Nevertheless, the CACDT explained that
developing any major new technology from the stage of laboratory data
development through a demonstration facility would probably take nine
to twelve years.’® Problems associated with public acceptance or ob-
taining the necessary environmental permits would cause additional de-
lay.%” Alternatively, if a new technology is only a small modification of
an existing, commercially available technology, then less time would be
required in development.®®

At the time of the first NRC report, the Army could not predict sched-
ule impact, because no one knew if the NRC would recommend an alter-
native technology. Nevertheless, the PMCD provided the NRC a cost
schedule, and regulatory compliance impact in the event that the NRC
did recommend an alternative technology, based on several assump-
tions.® These assumptions included the following:

() Pilot operations are required, but no significant new con-
struction for a pilot facility is required;

(2) The CAMDS facility can be modified to perform the re-
quired pilot operations;

(3) The three low-volume facilities will be constructed simul-
taneously; and

(@ Only one alternative technology will be pursued in both
the laboratory and pilot phases.?!°

Based on these assumptions, and provided that all pilot opera-
tions go smoothly and all environmental permits are processed expedi-
tiously, the PMCD stated that “theschedules depict APG chemical agent
operations being completed in March 2007, NAAP being completed in
January 2007; and BGAD in July 2008.”%* This impact is unacceptable,
because it would result in the demilitarization program exceeding the
deadlines mandated by Congress and the CWC. To make matters worse,
the projected schedule impacts are “best case” estimates. The actual

%4 d. at 2.

55 |d. See also Disposal Recommendations, supra note 6.

56 NRC Alternative Technologies Report, supra note 22. at 90.
T1d.

R d.

9 1d. at 213-36 (app. C).

014, at217.

f]d. at 218.
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impact on the schedule probably would be much greater, because permit
applications cannot be expected to proceed expeditiously. For example,
the Army has little influence on how rapidly a state will process a RCRA
permit application. In the past, states have taken twenty-four to thirty-
six months to process these applications. Additionally, implementing a
new technology could constitute significant new information that would
require a supplement to the FPEIS. Preparing supplementary documen-
tation, together with complying with public notice and hearing require-
ments, could add an additional two to three years to the schedule.

The release of the final report on alternative technologies in Janu-
ary 1994 resolved the uncertainty concerning the NRC’s recommenda-
t i o n ~The report completed the NRC committee’s review of available
technologies to treat the chemical stockpile, and presented the Army
with recommendations to use in developing its own recommendations
to Congress.>

The NRC committee’s basic recommendation was to endorse
baseline technology:

The baseline system has been demonstrated as a safe and effec-
tive disposal process for the stockpile.?4

In its review of alternative technologies, the committee selected as
its primary criterion “the minimization of the cumulative adverse conse-
quences from all relevant risks over the full duration of the disposal pro-
gram.™'® In evaluating risk, the NRC examined the risks associated with
baseline technology, and compared it with continued storage of the stock-
pile pending development of an alternative technology. The NRC con-
cluded that:

any reduction in disposal risk afforded by an alternative tech-
nology will be more than offset by the larger cumulative risk
from extended storage. . . . Given this evidence, the disposal
program should not be delayed pending development of de-
tailed information on alternative technologies.?!®

There was only one alternative technology which the NRC consid-

512 See Disposal Recommendations, supra note 6.

313 See NRC Alternative Technologies Report, supra note 22, atv.

514 Disposal Recommendations, supra note 6, at 11.

15 1d. at 3.

56 1d. at 6, 7. The NRC concluded that the greatest risk associated with baseline
technology stemmed from transporting stockpile munitions and material from the storage
areas to the disposal facility for treatment. This risk is not unique to baseline technology,
because any treatment technology will require moving stockpile material from the storage
areato atreatment facility. Once inside the facility, the risk of agent release into the atmo-
sphere is greatly reduced, because of the agent treatment systems and containment safe-
guards. The other risk uniquely associated with incineration isthe possible adverse health
effects deriving from the emission of pollutants from the facility, to include nitrogen diox-
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ered promising enough to warrant evaluation and development—chemi-
cal neutralization, followed by secondary treatment.?'” According to the
NRC committee, neutralization is only suitable to treat agent. Incinera-
tion isthe only feasible way to treat energetics or to detoxify metal parts.>'®
However, the NRC committee noted that neutralization has several seri-
ous drawbacks. First, neutralization creates a large volume of hazardous
waste that requires treatment.>® Second, neutralization may not satisfy
the CWC's requirements, because for certain agents, the process may
not be irreversible.’® Finally, neutralization, followed by transport to
another site for secondary treatment is dependent on finding acceptable
transportation routes and receiver sites willing and able to treat the ma-
teriel. 5!

The NRC committee did not adopt the proposal of the first report to
modify baseline technology by creating a closed system for gas emis-
sions. Instead, itrecommended that the Army enhance the baseline system
by adding charcoal filter beds to treat all exhaust gases. These filters
would scrub all gases emitted from the common stack, thereby adding
“additional protection against agent and trace organic emissions, even in
the unlikely event of a substantial system upset.”””*

Inresponse to Congress’s directive, the Army submitted its required
report on alternative technologies on April 11,1994.52 In the report, the
Army noted that the NRC endorsed baseline technology as both safe and
effective in destroying the full range of munitions and agents in the stock-
pile? The Army also accepted the NRC’s recommendation to use car-
bon filters to treat all exhaust gases.””

ides and dioxins. 1d. at 67-69. These risks, and the risks of continued storage, gradually
diminish as treatment facilities come on line and permanently destroy the remaining stock-
pile. In contrast, continued storage of the stockpile without proceeding with baseline treat-
ment subjects communities surrounding the stockpile sitesto the dangers of indefinite stor-
age, which mill increase over time due to “suchphenomena as destabilizing propellants and
deteriorating containment.”ld. at 81. As a result, the NRC concluded that the public would
be subjected to significantly less risk by proceeding with baseline technology, rather than
postponing treatment in the hope of developing a “better”technology “Sincebaseline tech-
nology has already been proven, and because delays will increase cumulative total risk, the
committee believes that the disposal program should proceed expeditiously at a pace in
keeping with reasonable and safe facility construction and operating schedules.”ld. at 11.
57 Id. at 11.

3181d. at 10, 99. Metal parts, such as one-ton containers, absorb agent. High tempera-
ture incineration isthe only known and feasible way to decontaminate metal parts. Neutral-
ization is also ineffective in treating explosives.

"% See id. at 105.

#01d. at 10,52-60, 110-11.

21 1d. at 10,56 ("Thegovernor of Utah, for instance, is already on record opposing
shipment of neutralized material to Utah for final processing.”).

72 d. at 11, 16,116-18.

323 Alternative Demilitarization Technology Report, supra note 12.

=1 1d. at 6-4.

% |d. "The Army’s preliminary assessment indicates that carbon filters integrated
into the Baseline pollution abatement system would provide an additional level of safety
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The NRC’s recommendation, as implemented by the Army, could
have several benefits. First, it would provide additional assurance to the
public that the Army is taking every feasible action to protect human
safety and the environment.5® Second, it would reduce other industrial
pollutant emissions,’" thereby defusing much of the concern about any
possibility of long-term health effects due to low-level air emissions. Fi-
nally, it may satisfy Kentucky’s requirement for a 99.9999%operating
efficiency under all operating conditions, to include malfunctions, up-
sets, or unplanned shutdowns.?*

The NRC committee’s final report and recommendations raise the
question of whether a supplement to the FPEIS is required. As a general
rule, a federal agency must prepare a supplementto an existing environ-
mental impact statement when it makes a substantial change in a pro-
posed action that is relevant to environmental concerns, or if significant
new circumstances or information arise that are relevant to environmen-
tal concerns and which bear on the proposed action.*® A recommended
alternative technology would meet this criteria if it is new information
that “will affect the quality of the human environment in a significant
manner or to a significant extent not already considered.”* Some of the
alternative technologies discussed in the NRC’s final study —such as
cryofracture or chemical neutralization—are not new and were consid-
ered when the Army originally selected baseline technology.?! Similarly,
the installation of beds of charcoal filters on the common stack is not a
new technology or new information that would require a supplement to
the FPEIS.?* The JACADS already is using activated carbon filters to
process ventilated air within the demilitarization facility, and TOCDF
has them as well.33 The NRC’srecommendation simply expands the use
of carbon filters as an additional safeguard.33

and environmental protection. The Army recommends an evaluation at Tooele and parallel
implementation of a carbon filter modification to the Baseline process.”Id.

52¢1d. at 3-13. The Army concluded in this report that implementing carbon filters can
occur with little impact on schedule and enhance the Baseline process environmental and
safety performance. The estimated cost to the taxpayer is $260 million.

527 |d. at 3-12. “[T]he addition of carbon filtration would result in the virtual elimina-
tion of the risk of toxic air emissions.”ld.

528 See Ky. Rev. STAT. A””. § 224.60-130(3) (1992).

529 See 40 C.F.R. § 1502.9(1992).

50 Marsh v. Oregon Natural Resources Council, 490 US. 360 (1989).

53! Cryofracture is not an alternative technology to incineration, but only to the me-
chanical disassembly, punch, and drain aspects of baseline technology.

%2 See 40 C.F.R. §§ 1501.6,1502.9(b)(4), 1503 (1992) for requirements associated
with preparing a supplement to an environmental impact statement. See also Alternative
Demilitarization Technology Report, supra note 12,at 3-13: “Theaddition of carbon filtra-
tion to the Baseline incineration process does not represent an alternative technology, but
rather a modification to a mature, proven technology for chemical stockpile destruction.”

5% See JACADS Environmental Report, supra note 37, at 22.

534 Congress has directed that the Army request funding for the installation of carbon
filtration systems at all demilitarization sites. See 140 Cong. Rec. H6351-02 (daily ed. July
27, 1994) (statement by Rep. Hefner).
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XIII. Program Critics—Can They Stop the Demilitarization Program?

Critics of the Army’sdemilitarization program generally come from
two groups —thosewho categorically oppose incineration, and those who
oppose any treatment of chemical agent in their community. These groups
are well organized and adamant in their opposition; so much so, that in
one public meeting, a citizens group representative speaking in favor of
baseline technology likened himself to “Dr. Kevorkian addressing a right-
to-life rally.”s*

Opponents of the Army’s program generally emphasize that incin-
eration is an undesirable treatment process.? Opponents also express
concern for the adverse impacts that they believe the program will have
on air quality, human health, and the environment.?®* These include the
risks of chemical agent release during the transport and processing of
agent at the demilitarization facility, and health risks related to emis-
sions and other waste streams generated at the facility.?*

Opponents from the stockpile communitiesseek to compel the Army
to find another alternative — usually involving transport of the munitions
to some other “remote”® disposal location.*** Some critics propose that
the Army drain the chemical agent from the munitions and store it until a
“safer”technology is developed. Others propose that the Army transport
the stockpile (from their local area) without treatment, and still others
promote chemically neutralizing the agent, and then transporting it for
additional treatment.?!

All these proposals lead to significant difficulties. The Army exam-
ined the transportation option and rejected it because it entailed a greater
risk to public health and safety, while requiring “vastly more complex

55 Alternative Technologies Forum, National Academy of Sciences, 152 (June 30,
1993) (verbatim transcript of public hearing on file with author).

5% A frequent critic of incineration in general, and the Army’schemical demilitariza-
tion program in particular, is Pat Costner, a chemist with Greenpeace Toxics Campaign,
who has stated, “Theefficacy of incineration has been grossly overstated and its impact on
health and the environment have been grossly understated.” Judge Orders Shutdown o
VERTAC Site Until Hearing on Preliminary Injunction, Env’tRep. (BNA) (Feb. 19,1993).

37 See NRC Alternative Technologies Report,supra note 22, at 27-28;see also Alfred
Picardi, Alternative Technologies for the Detoxification of Chemical Weapons: An Informa-
tion Document, at vi-viii (1991) (prepared for Greenpeace International) [hereinafter
Greenpeace Detoxification!

3% NRC Alternative Technologies Report, supra note 22. Nevertheless, the health
risks associated with continued storage of the stockpile have been demonstrated to be sig-
nificantly higher than on-site disposal. FPEIS, supra note 43, at 2-123; Record of Decision,
53 Fed. Reg. 5816 (1988).

%3¢ “Remote”for opponents living in the East (to include Kentucky, Alabama, Indiana
and Maryland) means the West. | would presume that for program critics living in the West,
“remote”would mean someplace east of the Mississippi River.

>4 See Carpenter & Bowermaster, supra note 202, at 58

.



19941 CHEMICAL DEMILITARIZATION PROGRAM 91

security, emergency response, and safety requirements.?* Draining and
storing the stockpile in the hope that a "safer"technology will one day be
developed is like promising to balance the federal budget by eliminating
waste —long on promise, short on results. More important, this alterna-
tive would violate both the congressionally mandated destruction dead-
line, and the CWC. Finally, engaging in on-site chemical neutralization
will subject the local communities to the risk of moving, disassembling,
and treating the munitions, before transporting a much greater quantity
of hazardous waste to another destination for final treatment. The com-
munities designated to receive these wastes for treatment or storage, as
well as those living along the transportation corridors, will be less than
enthusiastic about the various transportation alternatives.

XIV. Chemical Release at Johnston Island

On March 23, 1994, a chemical agent was released into the atmo-
sphere from the JACADS facility. This release occurred while the LIC
was shut down for routine maintenance. Both the primary or secondary
chamber of the LIC were cooled down to permit workers to enter the
chambers in protective suits to remove slag (metal residue). During the
entry, the burner fuel line was disconnected and the agent feed line into
the LIC was disconnected. Thirteen minutes later, the LIC room ACAMS
indicated a high level of agent. One minute later, the common stack
ACAMS recorded an agent release.® Five minutes later, the common
stack alarmed at 19ASC, and an ACAMS operator read the actual level as
18 ASC.A#

The ACAMS located in the Munitions Demilitarization Building
which contains the LIC continued to detect agent for several hours while
the common stack ACAMS generated alarms for thirty minutes.* The
DAAMS located on the perimeter of the JACADS facility did not detect
agent at any time.5#

The Department of Health and Human Services determined that
the stack release of GB would not have posed any health threat to the
general public or workers, had anyone lived, worked, or otherwise been

%2 Record of Decision, Chemical Stockpile Disposal Program (Feb. 23,1988).

%3 Dep't of Army, Report of the 23 March 1994 Chemical Agent (GB) Release from
the Common Stack (Mar 1994) [hereinafterJACADS Report].

3 Id. at 4.The Allowable Stack Concentration (ASC) for GB at the emission point
(common stack) is 0.0003mg/m3.

5% The Army later determined that 11.6milligrams(or approximately 20/millionths of
apound) of agent was released during the entire episode. Telephone interview with Marilyn
Tischbin, Chief, Public Affairs,USACMDA (June 14, 1994).

6 JACADS Report, supranote 543, at 16, 22.
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in the location of the maximum ground level concentration. The EPA
conducted a similar review and reached the same conclusion.?*

An internal investigation conducted shortly after the event deter-
mined that the workers had not purged the agent line feed into the LIC
before opening it.>*® Consequently, when workers opened the agent feed
line it leaked residual agent into the LIC. Exhaust fans subsequently
sucked agent through the primary and secondary chambers of the LIC,
through the Pollution Abatement System, and into the common stack.
Combustion of the agent was not possible because the incinerator was
shut down at the time to permit entry.

In this instance, installing a carbon filtration system to the com-
mon stack would have prevented the release of agent into the atmosphere.
Any exhaust from the demilitarization facility during shutdown condi-
tions would have been vented through a series of carbon filters.

While the release of chemical agent at the JACADS is regrettable, it
highlights the necessity to expeditiously destroy the chemical stockpile.
The longer the Nation waits, the larger is the cumulative risk from ex-
tended storage of the stockpile. This risk was recently evidenced at TEAD,
where the stockpile includes one-ton containers of mustard agent. In
late August, 1993, a large pool of mustard agent under a dripping valve
was discovered during a routine inspection of the ton container storage
area. Army investigators determined that the valve had failed, allowing
approximately 125gallons of mustard agent to leak onto the ground. The
agent and contaminated soil were recovered, chemically treated and
stored as hazardous waste.

XV. Conclusion
While members of the public and special interest groups continue

to review and debate the merits of baseline technology and various alter-
native technologies, time is running out for the stockpile. The deadline

¥71d. at 17, 22. Region IX of the EPA subsequently issued of Notice of Violation against
the Army for the agent release which included a $50,000 fine. Telephone interview with
Joseph Stang, Environmental Protection Specialist, CSACMDA (May 8, 1995).

38 JACADS Report, supra note 543, at 20, concludes:

There is both physical evidence and information collected during interviews
that indicates no fuel oil was transferred through the fuel oil purge system
during the agent line purge attempted on 22 March 1994. The most probable
cause for no fuel oil flow through the purge line could be attributed to a valve
on the fuel oil purge line not being opened. . . or blockage in the line. . . .

Theinvestigation also determined that written standard operating procedures were not fol-
lowed by the maintenance workers, to include failing to record the flowmeter reading from
the fuel oil purge line before and after the purge of the agent feed line was accomplished.
This verification step, had it been done, would have alerted the workers that the fuel oil
purge system had failed to function properly.
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of December 31,2004 is a statutory imperative, and will soon be under-
scored by the CWC. Additionally, there is a pragmatic imperative —the
stockpile has served its purpose and is no longer needed. The longer it
remains, the longer eight communities will be exposed to the hazard of
an accidental release. This hazard can be expected to gradually increase
with the passage of time.

The risk of storing the stockpile can be expected to increase asthe
stockpile degrades over time.**® This degradation is reflected in corro-
sion, rust, depletion of agent and propellant stabilizers, all of which in-
crease the chance of an accidental release from the chemical agent stor-
age areas.” However, for the near-term and mid-term—to the end of
2004 —the stockpile has been assessed as safe for continued storage.®!

The slow degradation of the stockpile underscores the need to move
ahead with treatment of the stockpile. Although incineration has its crit-
ics, it is still the preferred treatment technology for most wastes.552

Operations at the JACADS have verified baseline technology. With
construction completed at TEAD, destruction of the CONUS stockpile
can begin. Although incineration will remain an unpopular method of
treatment in certain sectors of the environmentalcommunity, it saproven
technology that can safely destroy chemical agents. Rather than risk pre-
cious—and increasingly scarce — resources on the hope of some future
(and unproven) technology, the Army would best serve the national in-
terest by proceeding with the proven technology. Destroying the stock-
pile by December 31, 2004 is achievable and is in the national interest.
The time for policy debate has passed. It is time to complete the mission.

% See MITRE Stockpile Assessment, supra note 467, at 1-9.
560 Id
%l |d. at 2-18 to 2-19.

For the near- and mid-term, the chemical weapons stockpile issafe for contin-
ued storage. There is no potential event that regularly occurs or has a signifi-
cant probability of occurring in the near- to mid-term that releases or will re-
lease agent to the public in lethal amounts.

For the long term, the safety-in-storage of the stockpile is uncertain.
Id.

%2 Kopel,supra note 62."The concept of disposal through burning has generally been
supported by environmental regulators. [The]EPA encouragesregulated burning asatreat-
ment option, and considers incineration to be the best demonstrated available technology
(BDAT) for most wastes.” Id. See also Draft Strategyfor Combustion d Hazardous Waste
inIncinerators and Boilers and Furnaces, EPA EnvtL NEws, May 1993,at 3, 4. "Combus-
tion is currently a large component of hazardous waste management in the United States. .
.. Waste combustion has been viewed as a means to detoxify many hazardous wastes, par-
ticularly those containing high levels of organics. [The] EPAs position has been that, if
conducted in compliance with regulatory standards and guidance, combustion can be a safe
and effective means of disposing of hazardous waste." Id.
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DNA STATISTICAL EVIDENCE AND THE
“CEILING PRINCIPLE™:
SCIENCE OR SCIENCE FICTION?

MaJor DOUGLAS A. DRIBBEN*

In law, the man o thefuture is the man of statistics.
Oliner Wendell Holmes, Jr. (1897)

I. Introduction

Since 1986,prosecutors and defense attorneys have had a powerful
weapon to aid them in determining the identity of the perpetrator of a
crime.” The forensic use of Deoxyribonucleic Acid (DNA) permits abso-
lute exclusion of a defendant from the group of possible perpetrators,
thus preventing the innocent from conviction and possible imprisonment.
Alternatively, it can provide powerful circumstantial evidence that the
defendant and the perpetrator are one and the same and help ensure that
the guilty are brought tojustice.

DNA evidence is comprised of two elements: the presence or ab-
sence of a “match”between the suspect’sDNA and the evidentiary sample
found atthe crime scene, and the relevance of this match. The admission
of this evidence can take three forms: exclusion of all the DNA evidence,
admission of the issue of a match alone, or admission of both the match
and its relevance.

Most state and federal courts have admitted DNA evidence in one

*JudgeAdvocate General’s Corps, United States Army. Presently assigned as an
Instructor, Department of Law, United States Military Academy, West Point, New York. B.S.
1983, United States Military Academy, M.E.A., 1987, George Washington University; J.D.
(With Distinction), 1990,University of Missouri-Kansas City School of Law;LL.M., 1994, The
Judge Advocate General*s School. Formerly assigned as: Chief, Claims Division, Senior Trial
Counsel and Felony Prosecutor, Fort Benning, Georgia, 1990-93; Funded Legal Education
Program, 1987-90; Battalion $-2/3, 554th Engineer Battalion, Fort Belvoir, Virginia, 1985~
87; Troop Construction Project Officer, Fort A.P. Hill, Virginia, 1985; Company Executive
Officer, Platoon Leader, 30th Engineer Battalion (Topographic) (Army), Fort Belvoir, Vir-
ginia, 1983-86. Previous Publication: Homosexuals and the Military: Strange Bedfellows, 57
U.M.K.C.L. Rev. 123(1988). This article is based on a written dissertation that the author
submitted to satisfy, in part, the Master of Laws degree requirements of the 42d Judge Ad-
vocate Officer Graduate Course.

! Deoxyribonucleic Acid was first used by criminal investigators in England in the
celebrated case of Colin Pitchfork in 1985, which was detailed in JosepH WAMBAUGH, THE
BLoODING (1989). Commercial laboratories in the United States first used DNA analysis in
1986.0FFICE OF TECHNOLOGY ASSESSMENT, U.S. CONGRESS GENETIC WITNESS: FORENSIC USES OF
DNA TesTs (1990) [hereinafter GENeTIC WITNESS]. The first reported criminal case was
Andrewsv. State, 533So. 2d 841 (Fla. Dist. Ct. App. 1988).
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form or another. With the demise of the Frye? and Frye-based?® standards
of admissibility (in federal courts and courts-martial), little or no chal-
lenge remains to admitting evidence of a match between the evidentiary
sample and the defendant’s DNA in all federal (including military) and
most state courts.* This evidence can, and has, passed scrutiny under the
Federal Rules d Evidence (FRE).

However, a controversy has arisen over the scientific basis used to
admit evidence demonstratingthe relevance of amatch between the DNA
of the suspect and the evidentiary sample. This evidence usually is pre-
sented as a statistic— the probability of this match occurring at random
from someone other than the perpetrator.® This probability usually is
extraordinarily small, often as low as one in a million or less. This evi-
dence is damning in the eyes of the jury, and defense attorneys and their
experts try hard to prevent its admissibility.

A new method of calculating this statistical evidence was created
in response to this controversy. This method, called the “ceiling prin-
ciple,”is unduly conservative and operates to greatly increase the prob-
abilities calculated by most United States DNA laboratories. Under the
guise of science and the cloak of respectability provided by its spon-
sor—the National Academy of Sciences— this method found its way into
many recent decisions.

Ostensibly based on science, this method enters the courtroom
under the auspices of the rules of evidence governing admissibility of
scientificevidence. Yet the method lacks a scientific basis and its admis-
sion contradicts the principlesunderlying the applicable federal rules of
evidence. The results of this new method of calculating DNA statistical
evidence may create a reasonable doubt as to the identity of the perpe-
trator.’ At the least, they greatly reduce the effectiveness of DNA evi-
dence and increase the likelihood of confusing the factfinder.

2 Frye v. United States, 293 F. 1013(D.C. Cir. 1923).

3 See, e.g., People v. Castro, 545 N.Y.8.2d 985 (Sup. Ct. 1989) (adding a requirement
that the laboratory complywith proper procedures in conducting DNA test before evidence
sadmissible).

4Daubert v. Merrell Dow Pharmaceuticals, Inc., 113S. Ct. 2786 (1993), affd on re-
mand, 43 F.3d 1311(9th Cir. 1995).

5 Becausethe current DNA techniques permit analysis of only a smallpart of a person’s
DNA, two individuals can have identical DNA at the sites, or loci, examined, yet differ at
other loci. To prevent the jury from believingthat a DNA match is conclusive, they must be
informed of the possibility (and likelihood) that the defendant and the evidentiary sample
match at the loci examined but have different DNA at unexamined loci and that someone
other than the defendant also matches the evidentiary sample at the loci examined. See also
infra notes 60-87 and accompanying text.

8 This often is referred to asthe “defense attorney’sfallacy.” It is the jury’stendency
to disregard evidence that is unlikely if the defendant is innocent when many others may
share the same characteristic. Richard Lempert, DNA, Science and the Law: Two Chews
for the Ceiling Principle, 34 JurmveTrics J. 41, 54 (1993). This fallacy exists, for example,
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This article contends that statistical evidence calculated using the
“ceiling principle”: (1) is not based on any scientific theory or body of
knowledge; (2) grossly overstatesthe probability of arandom DNA match;
and (3) when introduced into evidence alongside or in place of the statis-
tical evidence calculated using the traditional “product rule,” is likely to
confuse or mislead the factfinder, thus creating doubt as to guilt where
doubt otherwise would not exist. Part II of this article provides a brief
overview of the process of DNA analysis. Part III surveys the history of
DNA evidence in American courts. Part IV addresses the controversy
surrounding admission of DNA evidence. Part V examines the history
behind the “ceilingprinciple” and its scientific underpinnings, if any. Part
VI examinesthe relationship between the “ceilingprinciple” and the rules
of evidence. Part VII contains the conclusion and recommendations.

11 DNA Analysis

Organisms reproduce by transmitting genetic information from gen-
erationto generation viathe DNA molecule, which contains genetic codes
that determine inherited characteristics.® In humans, DNA is contained
in forty-six chromosomes: one pair of sex chromosomes and twenty-two
pairs of autosomes.® During reproduction, the father’s sperm and the
mother’s ovum each provide half of an individual’s DNA.'

Geneticists are now able to isolate human genes. Most genes are
involved in determining the structure and function of cells. However,
some genes have no apparent function.!! These apparently functionless
genes exhibit wide variations among individuals and serve as the basis
behind DNA analysis.”

A. The Composition & DNA

DNA is the basic building block of all living cells. Found primarily
in the chromosomes within the nucleus of all human body cells (except
red blood cells),*® the DNA molecule itself is composed of two strands

when the jury is told that there is a 1in 50,000 chance that the defendant’s DNA and the
evidentiary DNA match at random. If the local population was 250,000, the defense may
attempt to claim that the evidence incriminates five people.

"The product rule is simply the multiplication of the frequencies of independentevents
to determine the frequency of their simultaneous occurrence. See infra notes 71-87 and
accompanying text.

8 GENETIC WITNESS, supra note 1, at 3.

91d. at 41.

0d,

Hd.

12 jd. at 42-43.

13 However, DNA is found in white blood cells, soblood stains found at a crime scene
and samplestaken from suspects may be compared. d. at 4.
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intertwined in a spiral or double-helix formation (resembling a zipper).**

Each strand contains four different nucleotides, or bases, repeated
hundreds of thousands of times. These bases are deoxyadenosine mono-
phosphate (A), thymidine monophosphate (T), deoxycytidine monophos-
phate (C), and deoxyguanosine monophosphate (G). The bases associ-
ate with each other in certain ways: T on one strand of DNA will only
bond with A on another strand; likewise, C will only bond with G. How-
ever, there are no limits to association between the bases on the same
strand of DNA. Each association between two bases is known as a base
pair.'® Consequently, a sequence of DNA molecule may look like:

ATGCCGATGCATA GTCACGTAGCT
[ e ) e e e
TACGGCTACGTAT CAGTGCATCGA

Because of these associational properties, if the sequence of one strand
of DNA is known, the sequence of the other strand can be determined
quite easily.!

There are over three billion base pairs in each strand of human
DNA contained in each of approximatelyten trillion cells in the human
body.!” The base pair arrangements within the chromosomes form genes.
Genes help determine such characteristics as whether an individual has
blue or green eyes. Alternate forms of genes, such as the “blue-eye”and
the “green-eye”gene are called alleles. Each human allele contains from
one to 2000 kilobase pairs, or Kb.

Most of the DNA in humans is the same from one person to an-
other. An individual’sDNA varies, however, at approximately three mil-
lion sites, or loci.'® These differences —called “polymorphisms”—occur
at discrete loci within the genes along the DNA strand and exhibita high
degree of variation among individuals.!® Geneticists have discoveredthat
fragments of DNA are repeated many times at these sites, with the varia-
tion occurring in the number of times the sequences are repeated.?® The

4 See infra Appendix A (Figure 1is adiagram of the DNA molecule).

15 Because of the large number of base pairs in each allele, DNA sample sizes com-
monly are referred to in Kilobases (Kb), or one thousand base pairs.

16 F. Samuel Baechtel, A Primer on the Methods Used in the Typing of DNA, 15
CRIME LaBORATORY DIG. 3 (1988).

171d.
18 people v. Castro, 545 N.Y.S.2d 985,988 (Sup. Ct. 1989).

18 Experts estimate that at least one base per thousand varies between individuals.
D.N. Cooper et al., An Estimate of Unique DNA Sequence Heterozygosity in the Human
Genome, 69 Hum. GENETICS 201,205 (1985).

20 For example, in the sequence:

A-C-T-GA-T-GA-T-GA-T-C-G-A-A-T-GA-T-GA-T-T

the series GA-T is repeated three times at one location and twice at another.
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variations in number of the base series repeats are referred to as “vari-
able number of tandem repeats,” or VNTRs.*

An individual has at most two alleles at any one locus—one inher-
ited from the father and one inherited from the mother.?> However, some
of these loci have up to one hundred different alleles.2? These polymor-
phic loci form the basis of DNA identification.

B.The Theory of DNA

The DNA within a person’s cells is identical regardless of the type
of cell.** However, no two people have exactly the same DNA except
identical twins.?® These two precepts form the basis of DNA analysis.
Because of them, DNA from a suspect’s blood may be compared to a
semen sample from the crime scene to determine the identity of the
perpetrator.

Comparison of DNA samples is much like comparisons of a partial
fingerprint. The human DNA is much too large to compare in its entirety.*
Therefore, only a small portion is analyzed for forensic purposes.

If one strand is known, the other can be readily determined due to
its complementary bonding properties. This is the heart of DNA analysis.
The comparison is performed by separating the helical molecule into its
two component strands and breaking the strands down into smaller frag-
ments. Then, a fragment from a strand of the DNA from one source may
be compared to afragment from astrand of the DNA from another source.
If the DNA is identical, the complementary fragments will bond; if not,
no bonding will occur. Because the fragments bond only with their coun-
terpart fragments, bonding indicates that the two samples themselves
match at the points compared.

No match provides conclusive proof that the suspect is not the crimi-

2l Alec J. Jeffreys et al., Individual-Specific ‘Fingerprints”of Human DNA, 316
NATURE 76 (1985). An excellent metaphor that explains VNTRs was made in Virginislands
v. Penn: “[E)lach VNTRs s like aword in the genetic code that is common to everyone. .. .
Thus, if each VNTRs is like a word, then the genetic code stutterswhen it speaksthat word.
In other words, each person’s DNA code is different in how many times it ‘stutters’that
word.” 838 F. Supp. 1054, 1058 (D.V.1. 1993).

22 Both parents can pass on the same gene to their offspring.

3 GENeTIC WITNESS, supra note 1,at 42.

% Except for sperm cells and ova, which each contain exactly half the DNA found in
the other cells, the differences between DNA in differing types of cells can only be detected
through specific and detailed laboratory testing. These minor differences are not detect-
able using the DNA analysis methods discussed in this article. Id. at 42.

2 CoMMITTEE o8 DNA TECHNOLOGY IN FORENSIC SCIENCE, NaTIONAL RESEARCH COCNCIL,
DNA TEeCHNOLOGY IN FORENSIC SCIENCE 3 (1992) [hereinafter NRC REPORT].

% Indeed, the length of the DNA inthe chromosomes of asingle cell is approximately
1.5meters and is comprised of almost twelve billion bases. Roger Kahn, DNA Chemistry
and Genome Organization: An Introductionfor the Forensic Scientist, in PRoC. INT'L SymP.
oN Forexsic AspecTs DNA AnAaLysis 11 (1989).
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nal (if they were the same person, the samples should match everywhere,
including those portions under examination). A DNA match provides
powerful, although not conclusive,evidence that the suspect (or his iden-
tical twin, if one exists), provided the evidentiary sample. Although the
area under examination matches, other areas may not. A DNA inclusion
is thus circumstantial, rather than direct evidence of identity.?

C. Process & DNA Analysis

The most common form of DNA analysis is known as Restriction
Fragment Length Polymorphism (RFLP) Analysis.?® This analysis breaks
down the DNA into different-sized fragments by applying a restriction
enzyme at each VNTR locus. Because of the difference in size of these
fragments-determined by the number of tandem repeats —the DNA can
be used to identify one individual from another.

For the genetic polymorphismsto be examined and compared, they
first must be extracted from the DNA strand on which they are located.?
Each polymorphic locus is extracted as an allele. Not every polymor-
phism is extracted. The laboratories currently extract and examine only
a small portion of a person’s polymorphic DNA. Because of the wide
variation in these polymorphic loci, this is all that is required to obtain
probabilities that can exclude all other living people as the donor of the
sample.?

The RFLP analysis requires at least 100 nanograms of relatively
pure DNA. Some forensic DNA samples contain a lesser quantity or qual-
ity and cannot be analyzed by existing RFLP techniques. Another tech-
nique, called Polymerase Chain Reaction (PCR) is used to amplify the
amount of DNA present in these samples.’! Because RFLP analysis is

27 Brief of Amicus Curiae, People v. Britton, No. A058925 (Cal. Ct. App. 1993).

2 Kenneth R. Kreiling, Comment,DNA Technology inForensic Science, 33 JURIMETRICS
J. 449, 451 (1993).

2 An examination of each base pair of an individual‘sDNA would be unduly expen-
sive, highly impractical, and unwarranted, as most of the DNA is identical in all humans. C.
Thomas Caskey et al., DNA: The History and Future Use of Forensic Analysis, in Proc.
INT’LSYMP. ON FORENSIC ASPECTS DNA ANALYSIS 3,4 (1989).

30 The world population in 1991 was estimated to be 6,423,000,000,0r less than six
billion. MARK S. HorrmaN, THE WORLD ALMaNAC 817 (1993). Probabilities in DNA evidence
have ranged as low as one in 739 billion, which clearly excludes all other people on earth.
NRC REepPORT, supra note 25, at 75.

31 Doctor Edward Blake was the first scientist to perform a forensic DNA analysis
using the PCR DQ-alphasystem in 1986. Edward Blake et al., Polymerase Chain Reaction
(PCR) Amplification and Human Leukocyte Antigen (HLA) DQ-a Oligonucleotide Typ-
ing onBiological Evidence Samples: Casework Experience, 37 J. ForRensic Sci. 700 (1992).
Polymerase Chain Reaction essentially synthesizes up to a million or more copies of the
sample’s DNA. Catherine T. Comey, The Use of DNA Amplification in the Analysis of
Forensic Evidence, 15 CRIME LABORATORY Dic. 99 (1988); NRC RePORT, supra note 25, at 40-
42. Once present in sufficient quantity, the test to detect the DNA’s variation is performed
the same as in RFLP analysis.
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used as the primary means of DNA analysis today, this article will dis-
cuss only RFLP analysis.?

DNA identification lends itself best to violent crimes and sexual
assaults, because these crimes are more likely to have samples of DNA
left by the assailant. In violent crimes, the assailant often is cut by the
victim in a defensive struggle or has traces of the victim’s blood on his
clothing, possessions, or weapon. In sexual assaults, the assailant usu-
ally leaves behind a semen sample as well as blood from a struggle with
the victim. Forensic experts can obtain DNA from blood samples (con-
taining white blood cells), semen (containing sperm cells), saliva (con-
taining epithelial cells), and even roots of hair and body tissue.*

The DNA strands in the sample’s cells are over a million base pairs
long and contain both polymorphic and monomorphic loci.>* Conse-
quently, the particular polymorphic loci to be examined must be extracted
from the DNA strands. This is accomplished by severing the DNA mol-
ecule at the ends of the variable number of tandem repeat loci.

Restriction endonucleoses (REs) are enzymeswhich cleave the DNA
strand wherever a certain sequence of bases occurs.?®> Each RE recog-
nizes and cuts (or digests) a specific sequence of bases.* The digestion
process results in many thousands of fragments, each of varying length
(depending on the number of bases between the points of separation).*

Once the DNA polymorphic loci have been severed, they must be
physically separated to observe and measure them. At this point, all of

32 Athird technique is known as direct sequencing. In this method, PCR technology is
used to synthesize complementary strands of DNA taken from mitochondria (a part of the
cell outside of the nucleus). Then, the synthesized fragments —the mitochondrial DNA is
cleaved by the introduction of derivative bases rather than restrictive enzymes—are sepa-
rated by electrophoresis. Unlike RFLP analysis, their length is determined by a scanning
device which scans a certain portion of the agarose gel. Once all fragments have been
scanned, the exact base sequence of the strand is known. However, this method is much
more costly and requires more time to perform. Baechtel, supra note 16, at 8-9.

3 John S. Waye et al. A Simple and Sensitive Method for Quantifying Human Ge-
nomic DNA in Forensic Specimen Extracts, 7 BioTECENIQUES 852 (1989).

34 GENETIC WITNESS, supra note 1,at 3-4.

¥ |d. at 46.

% Id. For example, the RE known as Hae I1I (used by the FBI) seversthe DNA strand
between bases G and C wherever the sequence “G-G-C-C”appears. Bruce Budowle et al.,
Hae I71—A Suitable Restriction Endonucleasefor Restriction Fragment Length Polymor-
phism Analysis of Biological Evidence Samples, 35 J. Forensic Sci. 530,531(1990). Thus,
for asample VNTR DNA strand:

T-G-G-C-C-A-T-C-A-T-C-A-T-C-A-T-C-A-T-G-G-C-C-A-T-G-G-C-C-A-G
application of the RE Hae III results in four DNA fragments:

T-G-G, C-C-A-T-C-A-T-GA-T-C-A-T-C-A-T-G-G ,C-C-A-T-G-G, and C-C-A-G
37 GENETIC WITNESS, supra note 1,at 46.
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the DNA fragments are mixed together in a laboratory test tube and sepa-
rated according to length by a process called electrophoresis.®®

The laboratory uses a semisolid matrix, or gel, as a sieve.®* The gel
contains a series of tiny pores decreasing in size from one end of the gel
to the other.?® An electric field in the gel attracts the DNA fragments
(which are negatively charged) through the gel pores to the positive an-
ode.*! The smaller the fragment, the easier it moves through the gel;thus,
the larger fragments move a lesser distance during the same period of
time than the smaller fragments.* After a set period of time, the electric
field is removed and the DNA fragments no longer move through the gel.
At this point, the gel contains thousands of individual pieces of DNA
separated by size.®

The base pairs in the DNA molecule fragments are held together by
relatively weak hydrogen bonds. However, the chemical bonds between
bases along the same strand of DNA are much stronger. When the DNA
fragments are immersed in a solution of sodium hydroxide,* the two
strands of the helical DNA molecule are split apart, while retaining their
structural integrity. This process is known as denaturation.*

The RFLP analysis requires the DNA strands be transferred from
the gel to a substance that is easier to work with. A nylon membrane is
placed in contact with the gel‘® and a transfer solution, often sodium
hydroxide, in conjunction with blotting pads, wicks the DNA strands onto
the membrane in the same positions as in the gel. The membrane is then
washed to remove any residual gel material and baked to fur the DNA in
place.¥

As the DNA molecule is now “unzipped,”complementary DNA se-
quences (called probes) are introduced so that the DNA hybridizes with

#|d.

3 1d. The gel, somewhat the consistency of Jell-O®, is normally made of agarose, but
also may be made of acrylamide.

01d,

ad.

21d.

43 Bruce Budowle et al., An Introduction to the Methods of DNA Analysis Under
Investigation in the FBI Laboratory, 15 CRIME LABORATORY DiG. 8, 12 (1988) [hereinafter
Budowle II]; Baechtel, supra note 16,at 5.

# Bruce Budowle & F. Samuel Baechtel, Modifications to Improve the Effectiveness
of Restriction Fragment Length Polymorphism Typing,in APPLIED AND THEORETICAL ELEC-
TROPHORESIS 182 (1990).

4 BudowleII,supra note 43, at 8. The process is reversible, too. The reverse process
is known &s hybridization. Kahn,supra note 26, at 14.

48 GENETIC WITNESS, supra note 1,at 46.

47 Thisprocess is known as Southern blotting, named for its developer, Dr. Edwin M.
Southern. See Budowle & Baechtel, supra note 44 ,at 182.
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these probes. The probes recognize and bond with DNA from specific
loci.®® Each probe is identified by the VNTR it targets.*

These probes are radioactive, which allows them to expose X-ray
film and become visible. The probes are placed in a solution with the
nylon membrane, gently agitated, and then washed to remove any ex-
cess probe.® The membrane now contains two types of DNA fragments:
those that have bonded with the radioactive probe and the remaining
unbonded DNA.

The membrane is then placed between two sheets of X-ray film and
refrigerated for a number of days to allow the radiation from the probes
on the membrane to expose the film. The film is removed and developed
as ordinary X-ray film.* The membrane is washed with a solution that
removes all of the probe and then is analyzed again using a different
probe.

The end result of the RFLP analysis is the X-ray film, known as an
autoradiogram or an autorad. The film is a copy of the nylon membrane,
but the DNA fragments that bonded with the radioactive probe are now
visible as dark bands on the autorad. The dark bands form a pattern much
like a bar-code used in commercial practice. An autorad is then made for
each probe (in some circumstances, for all four probes together on the
membrane).5?

Now that the samples’ DNA® is visible on the autorad, they can be

4 Single-locus probes recognize fragments from only one locus on a specific chro-
mosome, while multi-locus probes recognize fragments from loci on many chromosomes.
Single-locus probes are preferable in RFLP analysis because of their high degree of sensi-
tivity. Most forensic laboratories inthe United Statesuse three to five single-locus probes in
DNA analysis. Single-locus probes produce one or two bands for analysis, depending on
whether the individual inherited the same or different alleles from the mother and father.
DNA Identification: Hearings Before the Subcomm. on the Constitution d the Senate
Comm. on the Judiciary, 101st Cong., 1st Sess. 92 (1989) (CeLLMARK DiAGNOsTICS, DNA
FINGERPRINTING ManuaL) [hereinafterDNA Identification Hearings].

9 For example, the FBI laboratory uses a probe called D4S139. The “D”is an abbre-
viation for “DNA;the “4” represents the fourth chromosome; the “S”is an abbreviation for
“segment;”and “139”represents the 139th segment of DNA on the chromosome. Virgin Is-
landsv. Penn, 838 F. Supp. 1054, 1061 (D.V.1.1993).

%0 Budowle & Baechtel, supra note 44, at 182.
511d. at 182-83.

52 See infra Appendix B (Figure 2 is a schematic of the DNA analysis process using
Southernblotting).

3 The DNA samples are not the only samples placed into the gel when the RFLP
process isconducted. Each gel has several control lanes containing DNA of known lengths.
Additionally, depending on laboratory protocol, several different evidentiary samples can
be runonthe samegel, because the DNA fragments migrate in straight lines through the gel.
Most quality control protocols actually require the suspect’ssample and the evidentiary
sample to be run inthe same gel to eliminate any effect that different gels or solutions may
have on the results. BUREAU OF JUSTICE STATISTICS,U.S, DEP'T OF JUSTICE, FORENSIC DNA ANALY-
sts: IssUES 5 n.10 (1991) [hereinafter ForRensic DNA ANALYsis]. The laboratory will discard
the autorad unless all of the quality control measures are satisfied.
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compared to determine whether or not the DNA from the suspect matches
the DNA from the evidence. Each laboratory has its own criteria for de-
claring a match and its own procedures for automated analysis of the
autorad. In general, the laboratory will declare a match if the DNA bands
are within + 2.5%to 5%molecular weight of each other.?

The first step in the comparison is to view the DNA bands with the
naked eye. If they do not align, the samples do not match,? and the sus-
pect could not have contributed the evidentiary sample. This result is
called an exclusion.? If they are aligned, further comparison is performed
using an automated analytical procedure.’

The automated analysis consists of digitizing the autorad. The com-
puter locates the area of maximum density within each band on the
autorad and compares it to that of the control lanes containing known-
sized DNA fragments on the autorad. The computer interpolates the size
of the evidentiary samples from the size of the control samples.?® The
result is a size (in Kb) for each band present in the evidentiary samples
on the autorad. These sizes are compared using the laboratory's match-
ing criteriato determine whether or not a match exists.®

D. DNA Statistics

The existence of a match alone is not conclusive. The possibility

B4 the :g Group on Statistical Standards for DNA Anc s 17
CRIME LaBoRaTORY DIG. 3, (1990) . I G 1y on Statistical Standards].
This is to compensate for the i of jt =2.5% in size measurement of DNA frag

ments fromthe 1 s e Bruce Budowl eta Data, Forensic Matching Criteria
fc  VNTR Profiles, in Proc. INT'1 S ON HUMAN IDENTIFICATION 104 (1989). However, most
matchesintheF iI t occurwithin+ 5% each other yin ., technicians,
in the visual ti ofthe t i I t the 1t it d s di

ip sbey ¢t Interview ith[ . ruc Budowle, FBIF Science Research
and Training Center n G ), Virginia (Feb. 3, 19¢ 1

% Unless tt phenomenon of band shifting occurs. Band  ifti  is where the same

si DSA @ t i diffe entlanes 3 a li distance g tt agarose gel
I toinconsistencies in the gel ston 22 eg., EricS. Lander, Invited Editori:
Research on DNA 1yz Catching Up with Courtroom Application, 48 AM. J. HuM. GENET
Ics ), (1991). Bs  shifting iti.  and correction are beyond the scope of this
article and will not be addressed further.

% This type of result 1 freed Kirk Bl dworth from i’s death row after
1t convicted in 1985 and 1987of p ga g 1 Ina 1992 test using PCR
iiqu  Bloodworth’s ©  did not h JONA amplified from semen stains on tt

victim’s underwear At the time of i trials, PCR techniques were not available. Paul W.
Valentine, Man Cleared by DNA Gets Pardon, WAsH. ST, Dec. 23, 1993, at AS8.
5TAn s ted method is necessary because closely-spaced bands may appear on
the autorad that prevent the eye fi accurately d a match or nonmatch and to
) an objective method of measuring fragment size. Keith L. Monson & Bruce Budowle,
A System f !¢ \uto; 1 d Anc of DNA Autoradiograms, in PRoc. 'L Symp. 0S
FoORENSIC ASPECTS DNA ANALYSIS 1¢° 3)

%8 See infra Appendix '’ (Figure 3isan t analyzed » an t

system)

5 Monson & ;, 13 hote 57, at 129-30.
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exists that other parts of the DNA differ because only part of the
individual’s DNA is compared. A match means one of two things —either
the suspect contributed the DNA found in the evidentiary sample, or some-
one else did and this person matches the suspect’s DNA, at the points
examined, by coincidence. The probability of the latter occurring can be
calculated using standard statistical principles.

1. Statistical Evidence — Statistical evidence is, by definition, cir-
cumstantial evidence.®® Statistics can never be used to definitively prove
an assertion; rather, they can be used only to demonstrate the frequency
of an event’soccurrence. The factfinder then can determine the relevance
of, and weight to be given to, evidence that the occurrence of an event—
such as the defendant having an identifying characteristic that matches
the evidentiary sample —is relatively rare.

Statistical evidence generally has fared well in American courts.
Most courts, confronted with the issue, have permitted scientists to
“present reasonable estimates of population frequencies and to articu-
late the mathematical calculations needed to arrive at the figure.”! This
type of statistical evidence often is admitted in criminal cases involving
ABO blood types and paternity cases.

The science of statistics is “concernedwith the systematic and effi-
cient collection and accurate analysis of data. ... The analysis of datais
the attempt to extract useful information from a set of data.”®® This analy-
sis applied to DNA cases results in an inference that the suspect and the
defendant are the same individual based the relative frequency of a match
occurring between their DNA samples at random, ®

2. Databases — Each laboratory analyzing DNA has collected data-
bases of DNA samples.® Laboratories use databases representative of
the population to calculate the likelihood of the match occurring at ran-
dom because it is not possible to test everyone in the United States. Al-
though hotly debated during the advent of forensic DNA analysis, the
scientific community now generally agrees that a database consisting of

80 See, e.g., Castanedav. Partida, 430 U.S. 482, 513-14 (1977) (Powell, J., dissenting).

51 EDWARD W. CLEARY ET AL., EVIDENCE: CASES AND MATERIALS 309 1.1 (4th ed. 1988).

82 E.g., United Statesv. Gwaltney, 790 F.2d 1378 (9th Cir. 1986).

8 PANEL ON STATISTICAL ASSESSMENTS As EVIDENCE IN THE QOURTS, NATIONAL RESEARCH
CounclL, THE EvoLviNg RoLE oF STATISTICALASSESSMENTS As EVIDENCE IS THE CourTs 3 (Stephen
E. Fienberg, ed. 1989).

8 This inference arisesbecause, as discussed previously, see supra notes 60-87 and
accompanying text, a match between DNA samplesisnot conclusive of identity. However,
an exclusion is conclusive that the suspect and the defendant are not the same individual.

% Because each laboratory uses different restriction enzymes —the FBI uses Hae
111, while Cellmark uses Hinf—and different probes which recognize and cut separate por-
tions of DNA, the laboratories cannot combine their databases. Budowle Interview, supra
note 54.



19941 DNA: THE CEILING PRINCIPLE 105

as few as 150individualswill suffice, so long as the individualsare unre-
lated.® Most of the major laboratories have databases of 300 individuals
or more.%

Once the laboratory has collected the database, it analyzes dl of
the database samples using RFLP analysis and lists the resulting DNA
sizes. Eight bands are present in a normal forensic test of four single-
locus probes and two alleles per locus. Then, the laboratory compares
the sizes of the fragments in the DNA match under investigationto those
in the database to determine the relative frequency of each individual
fragment.

Most laboratories have collected databases for three or more ma-
jor populations.® This is necessary to counter “assortative mating,”
whereby people of one race, religion, or ethnicity tend to marry others
with a common background. It is likely that the major population groups
will exhibit some degree of variance as a group in their genetic makeup,*
even while not marrying for specific genes.™

3. The Product Rule—Scientists make two major assumptions in
statistical analysis. First, geneticists assume that the alleles at each lo-
cus are randomly selected; that is, no particular allele is associated with
a particular locus. This assumption is somewhat restricted by mutation
rate, natural selection, and other factors, but most scientists agree that
these factors have not been reliably shown to cause detectable devia-
t i o n ~Theindependence within loci—such that the allele inherited from
one parent is not governed by the allele inherited from the other par-
ent—is known as Hardy-Weinberg Equilibrium (HWE).™

Second, scientists assume allele independence across loci. This

% The number refers to individuals, not alleles. Each individual is expected to pro-
vide two alleles per locus. Ranajit Chakraborty,Sample Size Requirementsfor Addressing
the Population Genetic Issues o Forensic Use of DNA Typing, 64 Hum. BioLocy 141, 157
(1992).

57 Budowle Interview, supra note 54; United Statesv. Brooks, No. 92-112-COL(JRE)
(M.D. Ga. 1992), affd, 12F.3d 219 (11th Cir. 1993).

% The FBI uses Black, Caucasian, and Southwesternand Southeastern Hispanic da-
tabases; Cellmark uses Black, Caucasian, and Western Hispanic databases; others use an
Asian database. Budowle Interview,supra note 54.

% Virgin Islands v. Penn, 838 F. Supp. 1054, 1063(D.V.l. 1993).

" Obviously, some genes are desired or avoided in marriages, but these genes are
the onesthat determine the physicalities that make the individuals part of acommon group.
The DNA sought by RFLP analysis, on the other hand, has no known function, is highly
polymorphic regardless of assortative mating, and thus would not violate Hardy-Weinberg
equilibrium; see supratext at note 30.

"t NeilJ. Risch & Bernard Devlin, On the Probability of Matching DNA Fingerprints,
255 ScIENCE 717, 718 (1992). See also Bruce Budowle & Keith L. Monson, A Statistical Ap-
proachfor VNTR Analysis, in PrRoc. INT'L SYMP, ON FORENSIC ASPECTS DNA ANALYSIS 121,124
(1989).

"2 G.H. Hardy, Mendelian Proportions in a Mixed Population, 28 Science 49, 50
(1908).
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assumption means that the presence of an allele at one loci is unrelated
to the presence or absence of another allele at another loci. For example,
although in general blond hair and blue eyes often are associated, people
are unaware of the particular alleles they possess and do not select their
mates based on genetic composition. Random mating is the rule, not the
exception, for humans. Additionally, RFLP analysis uses loci on sepa-
rate chromosomes to help ensure independence.” Accordingly, scien-
tists have found that sufficient independence exists at the VNTR loci for
the statistical analysis to succeed.™ This independence is called linkage
equilibrium (LE).

Human geneticists use the product rule to calculate the probability
of several individual events occurring simultaneously. The probability of
each event occurring is multiplied by the probabilities of the other events.
For example, the probability of obtaining three heads when flipping a
coin three times is calculated using the product rule, as the result of
each flip is independent of the others. Because the probability of obtain-
ing a head on any particular flip of a coin is %, the probability of having
three heads in a row result on three flips is % x % X ¥, or Ys.

DNA analysis can use several forms of the product rule. The “pure”
product rule multiplies all of the individual frequencies together without
any conservative measures added.” The frequency for a heterozygous
(meaning that the individual received different alleles from the mother
and father) locus would be 2pq, where p is the frequency of the first
allele and q is the frequency of the second allele. The frequency for a
homozygous (the individual received the same allele from both parents)
would be p? for the first allele and g for the second allele. Thus, for an
eight-loci sample with two homozygous (one of each allele) and six
heterozygous loci, the “pure”product rule results in a frequency of p? x

@® X 12pq.

The modified product rule used by the commercial testing labora-
tories and the FBI™ adds a conservative measure to account for appar-
ent, rather than actual, homozygotes. The appearance of a single band
for a particular probe can be the result of several things: the individual is
a true homozygote; the “missing”band was small enough to migrate com-
pletely through the gel;”” the DNA sample was degradedi® or had too few

 NRC REPORT, supra note 25, at 48.

™ |d. at 80 (“Recent empirical studies concerning VNTR loci detected no deviation
from independence within or across loci.”)(citation omitted).

" See Brief of Amicus Curiae at 62, People v. Britton, No. A058925 (Cal. Ct. App.
1993).

" See, e.g., Working Group on Statistical Standards,supra note 54, at 54. Member-
ship of the Working Group includes the Federal Bureau of Investigation, Lifecodes Corpora-
tion, Cellmark Diagnostics, and Dr. Eric S. Lander.

" Bruce Devlin & Neil Risch, A Note on Hardy-Weinberg Equilibrium of VNTR
Data by Using the Federal Bureau of Investigation’s Fired-Bin Method, 51 Am. J. Hum.
GENETICS 549, 550 (1992).

8 NRC REPORT, supra note 25, at 58.
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repeats and the probe was unable to bind with the “missing”band;™ the
“missing”band did not migrate completely through the gel but did move
past the control limits of the gel and thus was ignored by the laboratory
protocol;® the “missing”band is actually present but close enough in
size to the other allelic band as to be indistinguishable;®* or, in cases of
mingled samples, the band was not unique to the suspect.®

The laboratory cannot determine which of the above circumstances
caused the apparent homozygosity. A homozygous locus is always more
rare than a heterozygous locus.® The modified product rule replaces p?
and q? with 2p or 2q.% Consequently, the modified product rule is conser-
vative in that it increases the frequency for apparent homozygous loci.

Forensic DNA laboratories use an additional conservative measure
in calculating the frequencies for the modified product rule. The labora-
tories create bins, or windows, surrounding the DNA sample.?® These
bins match the size of the laboratories’ match criteria; thus, if a labora-
tory declares a match for samples if they are within 2.5%of each other in
size, the bin used on the database to calculate the allele frequency will
include all data-base samples that are within 2.5%of the evidentiary
sample. The frequency used thus will be greater than or equal to the
actual frequency of the individual band within the database, because the
frequency of all bands within the bin are added to arrive at the bin
frequency.

The product rule reveals the power of RFLP analysis. Many of the
VNTR loci have probabilities under ten percent. If eight bands are used
in the analysis, the probability is less than 0.1% or one in 100million. This
statistic is valid even though gained from a database containing samples
from only 300-500 individuals. It is this power to identify an individual
as the source of the evidentiary sample, as compared to probabilities of

nld.

8 Record at 305, United States v. Brooks, No. 92-112-COL(JRE), (M.D. Ga. 1992),
affd, 12F.3d 219 (11th Cir. 1993).

81 Devlin & Risch, supra note 77,at 550.
82 Record at 304, Brooks, No. 92-112-COL(JRE).

8 Let p equal the probability of allele 1and g equal the probability of allele 2. Be-
cause p and qare both lessthan | @+q=1, p,q# 0), p? always will be less than pqg.

8 Bruce Budowle & Keith L. Monson, The Approach Used by the FBIfor Calculating
Ceiling Frequencies, 19 CRIME LABORATORY DiG. 84, 86 (1992).

% The FBI uses fixed bins, which do not depend on the particular sample. Bruce
Budowle & Keith L. Monson,Perspectives on the Fixed Bin Method and the Floor Approach/
Ceiling Principle,in Proc. 1992INT'L SyMp. ON Hum. IDENTIFICATION 391,392 (1992) [herein-
after Floor Approach].Consequently, a particular evidentiary sample may lie on the border
between two bins. In this case, the FBI uses the larger of the two bins’ frequencies. Bruce
Budowle et al., Fixed-Bin Analysisfor Statistical Evaluation of Continuous Distribu-
tions of Allelic Datafrom VNTRLoci, 48 Am. J. HuM. GENETICS 841, 846 (1991). Cellmark
and Lifecodes use floating bins that center themselves on the evidentiary sample to avoid
this possible issue. Brief of Amicus Curiae at 63, People v. Britton, No. A058926 (Cal. Ct.
App. 1993).
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around one in one hundred for conventional genetic markers,* that has
caused some defense attorneys and experts to create an apparent con-
troversy in the judicial acceptance of DNA analysis.*

III. DNA as Evidence

DNA evidence initially was considered “novel”and had to clear cer-
tain hurdles® before courts admitted it into evidence. However, more
experts began to testify regarding the techniques as more parties pre-
sented the evidence in court. As these experts pointed out, the techniques
used in RFLP analysis were hardly novel; they actually had been used
clinicallyfor years. “Thecomplete process—DNA digestion, electrophore-
sis, membrane transfer, and hybridization . . . [is]routinely used in mo-
lecular biology, biochemistry, genetics, and clinical DNA diagnosis;there
is no difference in their forensic application.” Most courts no longer
treat DNA evidence as novel scientific evidence; however, this does not
hold true for DNA statistical evidence.

The evidence generally was admitted with little or no objection by
the defense in the first DNA cases.*® Some of the judges themselves ap-
parently understood little of the science behind the evidence but were
content to let the jury hear the evidence.®* However, the evidence—espe-
cially the statistical probability of a DNA match occurring at random
between the defendant and the evidentiary sample —began to undergo
significant challenge in 1989.%

8 NRC RepoRrT, supra note 25, at 77.

87 1d. at 76. See also William C. Thompson, Evaluating the Admissibility of New
Genetic Identification Tests: Lessonsfrom the “DNA War,” 84 J. CRIM. L. 22, 84 & n.287
(1993).

# See infra notes 98-150 and accompanying text.

8 NRC REPORT, supra note 25, at 38. Southern blotting has been in existence since
1975.Edwin M. Southern, Detection of Specific Sequences Among DNA Fragments Sepa-
rated by Gel Electrophoresis, 98J. MOLECULAR BioLocy 503 (1975). See also DNA Identifica-
tion Hearings, supra note 48, at 13 (testimony of Professor James E. Starrs) (“Allof this is
familiar turf to biologists since the same Mendelian principles and the same establishment
of population frequencies occurs in the every day genetic markers known as ABO blood
grouping.”).

# Andre A. Moenssens, Novel Scientific Evidence in Criminal Cases: Some Words
of Caution,84J.Criv. L. 1(1993); David H. Kaye, The Admissibility of DNA Testing, 13
Carpozo L. REv. 353,357 .17 (1991); Michael N. Schmitt& Laura H. Crocker,DNA Typing:
Novel Scientific Evidence in the Military Courts, 32 A.F. L. Rev. 227, 269 (1990) (“Cas-
tro .. .represents the first full-fledged attack on DNA identification.”).

“See, e.g., DNA Identification Hearings, supra note 48, at 10-12(testimony of Pro-
fessor James E. Starrs);Lander, supra note 55,at 819; ANDRE A. MOENSSENS ET AL., SCIENTIFIC
EVIDENCE IN CRIMINAL Cases § 1.03(3d ed. 1986).

92 See, e.g., United Statesv. Martinez, 3F.3d 1191, 1194 (8th Cir. 1993); United States
v. Yee, 134F.R.D. 161(N.D. Ohio 1991); People v. Castro, 545 N.Y.S.2d 985 (Sup. Ct. 1989).
See also Kreiling. supra note 28, at 457.
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A. Evidentiary Rulesfor Admission of Scientific Evidence

United States courts have used several differentrules to determine
the admissibility of scientific evidence. The federal system began with
case law, which was followed in several circuit courts of appeal (until
Daubert).® Other circuits found the case law inconsistent with the en-
actment of the FRE in 1975.% Still others created a combination of the
two standards, or modified their application of the single standard which
they adopted.®® The United States Supreme Court resolved the issue by
deciding that the case law was inconsistent with, “absent from and in-
compatible with the FRE [and]should not be applied in federal trials.”@¢

A discussion of the case law is still relevant because the Supreme
Court adopted its “generalacceptance” inquiry as part of the test under
FRE 702. Additionally, general acceptance is determined to a great ex-
tent by examining decisions of other courts; as state courts have been
presented with DNA evidence more often than federal courts, state court
precedent often is persuasive. The Supreme Court’s 1993 decision in
Daubert is not binding in the state courts. Although some states’ evi-
dence codes are based on the FRE (and thus will probably incorporate
the Daubert holding),’” many states’ codes are not and they probably will
continue to require general acceptance as the deciding issue, rather than
as merely a factor in deciding admissibility.

1. The General Acceptance Test—Since 1923, federal courts have
employed a “generalacceptance” test to determine whether novel scien-
tific evidence is admissible. This test was first enunciated in Frye v.
United States:*

Just when a scientific principle or discovery crosses the line
between the experimental and demonstrable stages is diffi-
cult to define. Somewhere in this twilight zone the evidential
force of the principle must be recognized, and while courts
will go along way in admitting expert testimony deduced from
a well-recognized scientific principle or discovery, the thing
from which the deduction is made must be sufficiently estab-
lished to have gained general acceptance in the particular field
in which it belongs.*

% David G .Ego, Supreme Court Knocks Out Frye Admissibility Testfor Scientific
Evidence in Federal Arena, 20 CRIME LABORATORY DiG. 41 (1993).

%1d.
% See, e.g., Castro, 545N.Y.S.2d at 985; People v. Kelly, 549 P.2d 1240 (Cal. 1976).

% Daubert v. Merrell Dow Pharmaceuticals, Inc., 113S. Ct. 2786, 2794 (1993), affd
on remand, 43F.3d 1311 (9th Cir. 1995).

% New Mexico’s Supreme Court noted that its evidence rules are identical to the
FRE ,and thus abandoned Frye in the wake of Dawubert. Statev. Alberico, 861P.2d 192 (N.M.
1993).

%293 F. 1013(D.C. Cir. 1923).

%1d. at 1014.
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The test was adopted by most federal courts (at least until the adoption
of the FRE) and over thirty state courts (although with some modifica-
tion).1%

The advantage of Frye is that some degree of support by other sci-
entists in the relevant field of expertise is assured. It is presumed that
the members of the relevant scientific community will examine the theory
being propounded and subject it to testing to determine its validity be-
fore courts admit it into evidence. In other words, the scientists will act
as a pseudo-jury prior to the court admitting the evidence.!®!

What Frye presumes is that scientists will subject the procedure
and techniques to rigorous scrutiny and will attempt to reproduce the
test and its claimed results per the scientific method. “Itis certainly rea-
sonable to expect science to withhold judgment on a new theory until it
has been well tested in the crucible of controlled experimentation and
study. Such a procedure would require replication of original experiments,
and scrutiny of the results in various scientific journals.”'% Indeed:

To prevent deception or mistake and to allow the possibility
of effective response, there must be a demonstrable, objec-
tive procedure for reaching the opinion and qualified persons
who can either duplicate the result or criticize the means by
which it was reached, drawing their own conclusions from
the underlying facts.®®

It is this replication of results that is the heart of science.!**

However, the assumption that general acceptance equates to valid-
ity is not always correct. History is replete with discoveries of “scientific
principles” that are at first widely accepted, yet later proven false. For

100 GENETIC WITNESS,Supra note 1,at 91.

191 As one court stated, the scientistswill “forma kind of technical jury, which must
first pass on the scientific status of a procedure before the lay jury utilizes it in making its
findings of fact.”People v. Barbara, 255 N.W.2d 171, 194 (Mich. 1977).

102 pegple v. Collins, 405 N.Y.S.2d 365, 369 (Sup. Ct. 1978).

103 United Statesv. Baller, 519 F.2d 463, 466 (4th Cir.), cert. denied, 423 U.S. 1019
(1975).

104 QObservation and experimentation are used to find shortcomings, to de-

termine how to make improvements,and “todiscover how to eliminate known

artificialities, distortions, oversimplifications,and errors in the descriptions,

explanations, and predictions of reality that the theory affords.” Only after a

theory has survived a period of this kind of testing, review, and refinement

can it be used without significant questions, and even then, it remains open to

renewed doubt. One philosopher has written that this process not only re-

flects the scientific method, but that “itis the scientific method.”
Bert Black, A Unified Theory of Scientific Evidence, 56 ForbaaM L. Rev. 595, 623 (1988),
(citing F. Suppe, Afterword to THE STRUCTURE OF SCIESTIFIC THEORIES 706 (F. Suppe ed., 2d
ed. 1977); Ziman, What is Science, in INTRODUCTORY READINGS IN THE PHILOSOPHY OF SCIENCE
35,40 (E.D. Klemke et al. eds. 1980);K. POPPER, THE Locic OF SCIENTIFIC DISCOVERY 47 (2d ed.
1968)).
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example, testimony by Christopher Columbus that the world was round
would not be admissible under Frye in 1491 because the opposite was
generally accepted, even though untrue. Today, most courts reject the
“paraffin”test designed to determine whether an individual had residue
from a gunshot on his body, although the test was continuously admitted
as sound, generally accepted scientific evidence without any real chal-
lenge for over twenty-five years.'%

The Frye court left much to be desired in creating this test. First,
the circuit court failed to provide any working definition of “general ac-
ceptance.” In its aftermath, Frye has created heated discussion over who
and how many must accept the principle before the courts may admit it
into evidence.

For example, Frye’srequirement of “generalacceptance in the par-
ticular field in which it belongs™® requires that the field be established.
Because the evidence in question is novel, determining which particular
scientific field it falls within is often a difficult question. The relevant
fields for DNA evidence could be composed of molecular biologists,!”
human geneticists,'® biologists,'”® statisticians,''® forensic scientists,”’
chemists,!*? serologists,!!® pathologists,!** and technicians,!!* among oth-
ers. Indeed, the selection of the relevant field may turn out to be case
dispositive.l1¢

Furthermore, the circuit court gave no definition of general accep-
tance. Consequently, some courts have looked for evidence that the
principle’s acceptance among the relevant field(s) is “wide-spread,”
“prevalent,”and “extensivethough not universal,”!” while another court
has suggested that the test requires agreement by a “substantial section

105 United Statesv. Downing, 753 F.2d 1224, 1236n.14 (3d Cir. 1985).

106 United Statesv. Frye, 293 F. 1013, 1014 (D.C. Cir. 1923).

07 E.g., Dr. David E. Housman in Andrews v. State, 535 So. 2d 841(Fla. Dist. Ct. App.
1988).

198 g g., Dr. Daniel L. Hartl in United Statesv. Yee, 134F.R.D. 161(N.D. Ohio 1991);
Dr. Kenneth K. Kidd in People v. Wesley, 533N.Y.S.2d 643 (Albany County Ct. 1988).

19 £.g., Dr. Richard Borowsky in Wesley, 533N.Y.S.2d at 731.

110 F.g., Dr. Ted Emighand Dr. Bruce S.Weir in State v. Futrell, 436 S.E.2d 884 (N.C.
Ct. App. 1993).

HL R g., Dr. Allen Giustiin Andrews, 533 So. 2d at 849.

112 g g., Dr. F. Samuel Baechtel in State v. Jobe, 486 N.W.2d 407 (Minn. 1992).

13 E.g., Dr. Edward Blake in People v. Mack, 15 Cal. Rptr. 2d 193 (Dist. Ct. App.
1992).

14 g g., Dr. Brian Hjelle in People v. Barney, 10 Cal. Rptr. 2d 731 (Ct. App. 1992).

15 B g., Ms. Paula Yates of Cellmark in United Statesv. Brooks, No. 92-112-COL(JRE)
(M.D. Ga. 1992), aff°d, 12F.3d 219 (11th Cir. 1993).

116 g g., United States v. Williams, 583 F.2d 1194, 1198 (2d Cir. 1978), cert. denied,
439 U.8. 1117 (1979); People v. Williams, 331 P.2d 251 (Cal. App. Dep’t Super. Ct. 1958).

U7 United States v. Zeiger, 350 F. Supp. 685,688 (D.D.C.), rev'd, 475 F.2d 1280 (D.C.
Cir. 1972).
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of the scientific community.”'® Some have even raised this standard to
require a “clearmajority” of scientists,'® although all agree that unanim-
ity or consensus is not required.’*® Additionally, most courts agree that
one scientist, no matter how impressive his or her credentials, is insuffi-
cient to find general acceptance. “[Courts]cannot accept a technique
simply because a Nobel Prize winner takes the stand and testifies, ‘Ihave
verified this theory to my satisfaction, and | stake my professional cre-
dentials on the theory.””'*

Although the D.C. Circuit’s opinion addressed the scientific prin-
ciple, Frge has been expanded to include the technique (and sometimes
the particular laboratory’sprocess)!? in the requirement of general ac-
ceptance. However, failure to demonstrate general acceptance of the
specific procedures should not be enough to exclude relevant and reli-
able evidence. Because many procedures may accomplish the same re-
sultand witnesses from commercial laboratories may have a financial or
proprietal bias towards their method, it may be that no specific method
has obtained “sufficient”general acceptance, even though the theory it-
self and one or more procedures are valid. On the other hand, failure to
follow accepted procedures may make otherwise admissible evidence
inadmissible.!2

Instead, Frye poses a danger that, once one court finds the evi-
dence admissible, the court’s decision will carry so much precedential
value that the Frge test becomes general acceptance within the legal,
not scientific, field. Some legal commentators have said that a “benefi-
cial consequence of the Frge test is that it may well promote a degree of
uniformity of decision” and that:

once a trial court has admitted evidence based upon a new
scientific technique, and that decision is affirmed on appeal
by a published appellate decision, the precedent so established
may control subsequent trials, at least until new evidence is
presented reflecting a change in the attitude of the scientific
community.!?

Until a novel scientific theory or procedure loses its novelty and

18 United States v. Williams, 443 F. Supp. 269, 273 (S.D.N.Y. 1977), aff'd, 583 F.2d
1194 (2d Cir. 1978), cert. denied, 493 U.S. 1117 (1979).

118 pegple v. Guerra, 690 P.23 635, 656 (Cal. 1984).

120 Yee, 134 F.R.D. at 165, citing United States v. Kozminski, 821 F.2d 1186 (6th Cir.
1987) (en banc).

21 Edward J. Imwinkelried, The Standard for Admitting Scientific Evidence: A Cri-
tique from the Perspective of Juror Psychology, 100 MiL. L. Rev. 99, 104 (1983).

12 E.g., People v. Castro, 545N.Y.S.2d 985,987 (Sup. Ct. 1989).
12 See id. at 999.
12¢ CLEARY, supra note 61, at 290.
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becomes judicially noticed— such as fingerprinting'®—Frye mandates
that science, not the courts, control.

Another problem with Frye’s holding is that it abdicates the judi-
cial role in determining the admissibility of evidence. As courts have
pointed out, the sole inquiry under Frye is not the reliability of the tech-
nique, but only whether or not the relevant scientific field has generally
acceptedthe principle (and/or the technique).'?® Accordingly, many courts
have modified Frye so that the test becomes general acceptance of the
reliability of the scientific principle or technique.!*” This test abdicates
the judge’srole in determining the admissibility of evidence and reduces
the judge, in effect, to “countingheads.”'®

Frye also brings with it a certain degree of judicial evasiveness.
When faced with this hard and fast rule, courts must create several meth-
ods of avoiding the application of the rule when its outcome would be
unsatisfactory. Courts have found many ways to define “novelscientific
evidence” so that the evidence in question is not subject to Frye,'#® de-
fined Frye so that it applies only to “pseudoscience,”* or equated gen-
eral acceptance with reliability.’* Frye also is misused to exclude rel-
evant evidence that on its face meets the test.!%2

125 See MOENSSENS ET AL., SUpra note 91, at 439.

126 Yee, 134 F.R.D. at 196;People v. Shirley, 31 Cal. 3d 18, 55 (1982) (“Ourduty is not
to decide whether [thescientific evidence] is reliable asamatter of fact, but simplywhether
it is generally accepted.”).

127 Black, supra note 104,at 595. Judge Guy of the United States Court of Appeals for
the Sixth Circuit stated that “[t]he . .. inquiry is, of course, the crucial one here; that is,
whether the testimony is in ‘conformity with a generally accepted explanatory theory.’”
United States v. Kozminski,821F.2d 1186, 1215 (6th Cir. 1987) (enbanc) (Guy, J. dissent-
ing) (citations omitted).

Implicitin the language is the predicate that the theory be firmly anchored in

sound, reliable, and sufficiently accurate scientific principles, and sufficiently

established to the point of having achieved general acceptance within the
particular field to which it belongs. Stated differently, the scientific explana-

tory theory must have (a) received at least some exposure within the scien-

tific peerage to which itbelongs; (b) received peer evaluation to determine its

scientific validity and reliability; and (c) achieved general acceptance within

the scientific community to which it belongs.

Kozminski, 821 F.2d at 1201 (Krupansky, J. concurring).

128 £.g., Harper v. State, 292 S.E.2d 389, 395 (Ga. 1982).

12 E.g., United States v. Hadley, 918 F.2d 848,853 (9th Cir. 1990).

139 United States v. Valdez, 722 F.2d 1196, 1201n.19 (5th Cir. 1984).

18t “y\edeem general acceptance as being nearly synonymous with reliability.”United
States v. Franks, 511 F.2d 25, 33 n.12 (6th Cir.), cert. denied, 422 U.S. 1042 (1975).

12 B.g., People v. Davis, 72 N.W.2d 269 (Mich. 1955) (the court admitted that the
polygraph has proven value but noted the possibility of error of 10%to 25%.The evidence
established a relationship between lies and blood pressure, respiration, and galvanic skin
response. The court found polygraphy an acceptable method, but was dismayed by the pos-
sibility of the jury according great weight to the evidence. The court refused to admit the
evidence, citing Frye.).
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2. The Relevancy Test—Because of the problems involved in inter-
preting and applying Frye, many jurisdictions fashioned a “relevancy”
test (with reliability one prong of relevance). They did so because the
Frye inquiry went not to reliability, but only to general acceptance. With
the adoption of the FRE,'* FRE 702'* focussed the controversy over the
standard for admitting scientific evidence.

Federal Rule of Evidence 702 omitted any mention of Frye, either
in the text or in the analysis.!® This omission—and its significance—
divided the federal courts into two camps: those which held that FRE
702 superseded Frye,'*® and those which held that Frye was “part and
parcel”®® of FRE 702.!% Daubert finally settled the controversy.

The same did not hold true inthe military judicial system. The draft-
ers of Military Rule of Evidence (MRE) 702 specifically stated that the
rule “maybe broader and may supersede Frye v. United States. ... The
Rule’s sole explicit test is whether the evidence in question ‘will assist
the trier of fact. . ..”"* The military courts adopted the position that
MRE 702 effectively superseded Frye.'*

Those courts and commentators in the relevancy camp believe that
the admissibility of scientific evidence isto be determined like that of all
other expert evidence. If the proffered evidence isrelevant, reliable, help-
ful to the factfinder, and not overly prejudicial, the evidence is admis-
sible. These are the requirements of FREs 401-403 and 702.

The United States Court of Appeals for the Third Circuit (Third Cir-
cuit) championed the relevancy test in United States v. Downing.!*! In
Downing, the Third Circuit expressly rejected Frye, adopting instead a

133 pub. L. No. 93-595, 88 Stat. 1926-48(1975).

134 FED. R. Evip. 702. “If scientific, technical, or other specialized knowledge will as-
sist the trier of fact to understand the evidence or to determine a fact in issue, a witness
qualified as an expert by knowledge, skill, experience, training, or education, may testify
thereto in the form of an opinion or otherwise.”Military Rule of Evidence 702 is identical.
MANUAL FOR COURTS-MARTIAL, United States, MiL. R. Evip. 702 (1984) [hereinafter MCM].

135 Fep. R. EVID. 702 analysis.

136 See, e.g., J. WEINSTEIN& M. BERGER, WEINSTEIN’SEVIDENCE 702-16 (omission of men-
tion of Frye was “tantamountto an abandonment of the general acceptance standard.*).

137 Schmitt & Crocker, supra note 90, at 231.

138 1t is not clear whether Rules 702 and 703 are intended to codify something

like the Frye test or whether they establish a less demanding standard for

scientific evidence. . . . It would be odd if the Advisory Committee and the

Congress intended to overrule the vast majority of cases excluding such evi-

dence as lie detectors without explicitly stating so.
STEPHEN A. SALTZBURG & KENNETH R. REDDEK, FEDERAL RULES OF EVIDENCE MANUAL 633 (4th
ed. 1986).

138 MCM, supra note 134, MiL.R. Evip. 702 analysis.

140 See infra text accompanying notes 168-70.

141 753 F.2d 1224 (3d Cir. 1985).
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general relevancy test. The court concluded that the “Federal Rules of
Evidence neither incorporate nor repudiate”* Frge. Instead, “a particu-
lar degree of acceptance. . . within the scientific community is neither a
necessary nor a sufficient condition for admissibility;it is, however, one
factor that a . . . court normally should consider. ..."#

Downing defined “novel scientific evidence” as “evidence whose
scientific fundaments are not suitable candidates for judicial no-
tice ....” For this evidence, the court must inquire asto the soundness
of the scientific process or technique; its possibility of overwhelming,
confusing, or misleading the jury; and its connection to the particular
disputed issue on which it is offered.!* According to the Third Circuit,
once “atechnique has found favor with a significant number of other
courts, a . . . court may exercise its discretion to admit the evidence
through judicial notice.”!#

Where the technique has not been the subject of extensive litiga-
tion, the Third Circuit suggested examining several factors enumerated
by Judge Weinstein and Professor Berger. These factors include the “nov-
elty” of the technique, the existence of a body of specialized literature,
the nonjudicial uses of the technique, the frequency and types of errors,
and the credentials of the expert witnesses.!*” The court then must bal-
ance the degree of assistance the evidence will offer against the dangers
of confusing or misleading the factfinder. Finally, the court must ensure
the probative value of the evidence is not substantially outweighed by
prejudice to the accused.!*#®

Under Downing, the trial court properly assumes the role of decid-
ing on the admissibility of scientific evidence rather than the scientists
in the field.'*® The court hears evidence (usually on a motion in limine)
and decides the question of admissibility based on a preponderance of
the evidence under FRE 104(a). Although the Third Circuit denied it,
Downing essentially defined FRE 702 as requiring helpfulness, which it

142 1d. at 1235.

143 1d. at 1237.

144 (.

145 |d

146 1d, at 1241.

W7 1d. at 1239 (citing WEINSTEIN & BERGER,, supra note 136,at 702-19nn.10, 11).

148 “|Elven if the proffered evidence satisfies Rule 702,the .. .court may nonetheless
invoke Rule 403to exclude the evidence if the court finds its probative value to be substan-
tially outweighed by other dangers, e.g., confusion of the issue or waste of time.” Id. at 1242-
43.

148 1d. at 1240n.21. See also United States v. Gipson, 24 M.J. 246, 251 (C.M.A. 1987)
(“*Ordinarily...the answer must lie in the judge’s own experience, his general knowledge,
and his understanding of human conduct and motivation.” In other words, the judge has
considerable room to exercise ‘judgment.’”)(citation omitted).
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defined as a combination of FREs 401-403.' This is the identical proce-
dure used for all types of evidence.

3. The Military Experience — Themilitary courts, like most federal
courts, initially adopted the Frye test as the controlling standard of ad-
missibility for novel scientific evidence.!?! Frye remained as the stan-
dard for over thirty years. However, most of the military courts of review
expressed some concern or discontent with this standard.

The Navy-Marine Corps Court of Military Review (NMCMR) first
mentioned MRE 702 as a different standard from Frye in United States
v. Jefferson.'™ The NMCMR took note that MRE 702 was a lesser stan-
dard than Frye. However, the NMCMR did not have to apply the new
standard because it found that the challenged evidence was generally
accepted by the relevant scientific community.'s

The Army Court of Military Review (ACMR) was the next to com-
ment on the issue in United States v. Bothwell.'** Bothwell involved the
admissibility of psychological stress evaluation (PSE) evidence, by which
changes in a person’s voice modulation were said to indicate deception.
The ACMR apparently was applying a precursor of the relevancy test,
although it stated that Frye was the controlling standard and had been
so for almost thirty years. The ACMR stated that evidence must be rel-
evant to be admissible, and “relevanceis, in part, a function of the reli-
ability of the underlying technique.”'?® This was a departure from the
strict “general acceptance” test of Frye. The ACMR noted that PSE’s re-
liability was in question because it was still in the - ‘experimental’rather
than ‘demonstrable’stage.”'® The ACMR stated that the trial court’s re-
fusal to admit the PSE evidence was error, but held the error to be
harmless. 7

The United States Court of Military Appeals (COMA) also departed
from Frye in United States v. Mustafa.'® In Mustafa, the COMA consid-
ered the admissibility of blood-spatter analysis evidence. The COMA found
that “[tlhereis a body of specialized knowledge which would permit a

150 Downing retreated from this slightly by defining “helpfulnessas requiring scien-
tific reliability “beyondthat required to meet a standard of bare logical relevance.” Down-
ing, 753 F.2d at 1235.

151 United Statesv. Ford, 16 C.M.R. 185, 187 (C.M.A. 1954).
152 17M.J. 728 (N.M.C.M.R.1983).

133 |d. at 731.

154 17M.J. 684 (A.C.M.R. 1983).

%5 1d. at 686.

156 1d. at 688.

157 1d. at 687-88.

158 22 M.J. 165(C.M.A.), cert. denied, 479 U.S. 953 (1986). Interestingly, Mustafa could
have resolved the issue seven years before Daubert, as Justices White and Brennan would
have granted certiorari to resolve the issue of whether the Military Rules of Evidence and
Federal Rules o Evidence superseded Frye.Mustafa, 479 U.S. at 953.
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properly trained person to draw conclusions as to the source of the
blood,”® eliminating the need to determine whether this evidence was
or was not generally accepted (as the defense objection claimed). The
COMA stated that “[t]o be admitted, expert testimony need only be help-
ful, i.e., relevant.”*® The COMA did not require general acceptance of
this admittedly novel technique.’® In light of the debate in the federal
courts regarding Frye/FRE 702, the COMA's emphasis on “helpful”and
“relevant”was a strong step towards abandoning Frye.

The Army and Air Force Courts of Military Review were the next to
signal the impending demise of Frye in the military. In United States v..
Curter, the ACMR stated as follows:

The test for admissibility under MRE 702 is whether the
expert’s testimony is helpful to the trier of fact. There is no
requirement that the expert’s testimony is absolutely neces-
sary or that the testimony be based on scientific principles
that are generally accepted in the scientific community. e
have some doubts, therefore, of the continued applicability of
the Frye test as concerns this issue.!®

In United States v. Gillette,'®* the AFCMR considered the issue of
“faceprint” evidence (similar to fingerprints). The AFCMR held that a
witness would be able to testify about a “faceprint”found on a plastic
bag because his “specialized knowledge in criminal investigation tech-
niques would be of assistance to the factfinders.”® Interestingly, the
AFCMR did not “decide if a ‘faceprint’has sufficient scientific accep-
tance to be admissible in the same manner as finger and palm prints or
as handwriting or voice analysis which are admitted as conclusive proof
of identity.”'%* The AFCMR departed from Frye, apparently on the basis
that, since a “faceprint”would not provide conclusive evidence, it need
not meet the requirement of general acceptance. It apparently read MRE
702 as applying to less than conclusive evidence, while the Frye stan-
dard was reserved for what the courts considered “conclusiveevidence.”

159 |d. at 168.

1801d,

181 In Mustafa, the court was not faced with a typical “duel of experts” regarding the
evidence. The witness, a CID agent, had no degrees in the field and had not written any
papers, but had merely undergone a five-daytraining course and participated in other un-
specified training. The court could have held that, although the science itself was generally
accepted, the witness was not qualified. However, under the liberal construction of MRE
702, the court upheld the trial judge’s finding that the witness was competent and allowed
the evidence. Id. at 167-68.

16222 M.J. 771, 774 (A.C.M.R. 1986), aff'd, 26 M.J. 428 (C.M.A. 1988) (citations omitted).

163 22 M.J. 840 (A.F.C.M.R. 1986), affd, 25 M.J. 243 (C.M.A. 1987), cert. denied, 484
U.S. 1011 (1988).

164 1d. at 842.

165 ]d,
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The COMA resolved the issue a year later in United States .
Gipson.!®® In Gipson, the COMA addressed the question of admissibility
of polygraph evidence. Both the prosecution and defense wished to in-
troduce the results of polygraph tests. The trial judge denied the defense
(and the prosecution) the opportunity to lay a foundation of general ac-
ceptance of polygraphy under Frye. The judge excluded both sides’ prof-
fered evidence, citing a lack of general acceptance and concern that poly-
graphic evidence may deprive the factfinder of its duty of determining
witness credibility 1%

The COMA essentially adopted Downing for the military, citing the
case no less than nine times and quoting from extensively.!®® The COMA
looked to previous cases in which it had interpreted the MREs as relax-
ing the standard of admissibility of expert testimony in general and found
the rejection of Frye to be “inline with that policy.”'*® The COMA found
that MREs 401-403 and 702 are the applicable standard for admissibility
of expert testimony regarding scientific evidence that a court could not
take judicial notice of and that the military rules creating this standard
were properly within the authority of the President to promulgate.!™

Like the Third Circuit in Downing, the COMA did not dispense en-
tirely with Frye’s requirement for general acceptance. The COMA held
that general acceptance is but one of the indicia of scientific reliability
of the proffered evidence required under MRE 702, rather than making
such acceptance dispositive. The COMA stated that the absence of gen-
eral acceptance may be outweighed by other factors (similar to those in
Downing). '™

4. Daubert ». Merrell Dow Pharmaceuticals, Inc.—The United
States Supreme Court finally resolved the split among the various circuit
courts (and the military) in Daubert v. Merrell Dow Pharmaceuticals,
Inc.'™ The parents of Jason Daubert and Eric Schuller sued Merrell Dow,
alleging that Bendectin, a drug made by the defendant, caused the
childrens’birth defects. At trial, Merrell Dow introduced an affidavit from
an expert who had reviewed more than thirty published studies of the
drug and found no evidence linking Bendectin to birth defects. He con-
cluded that the drug posed no risk to fetuses. Plaintiffs countered with
testimony from other experts who had recalculated data from the same

166 24 M.J. 246 (C.M.A. 1987).

16714, at 247.

188 F g, id. at 249-52.

16914, at 251 (citing United Statesv. Mustafa, 22 M.J. 165, 167-68(C.M.A.),cert. de-
nied, 479 U.S. 953 (1986); United Statesv. Snipes, 18M.J. 172,178 (C.M.A. 1984)).

170 |d

171 1d. at 252 (citing the factors enumerated in United States v. Downing, 753 F.2d
1224,1238-39 (3d Cir. 1985)).

172 113S. Ct. 2786 (1992) aff'd on remand, 1995U.S. App. LEXIS 12 (9th Cir. 1995).
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studies as Merrell Dow’s expert and claimed a causal link between
Bendectinand the childrens’deformities. The trial court termed the plain-
tiffs’ studies unpublished and nonpeer-reviewed recalculations of previ-
ously published and reviewed studies, held them inadmissible underFrye,
and granted summary judgment for Merrell Dow.!'™ The United States
Court of Appeals for the Ninth Circuit (Ninth Circuit) affirmed.!™ The
Supreme Court granted certiorari with the express purpose of resolving
whether Frge or the FREs controlled admissibility of scientific evi-
dence.'

The Court noted that the FREs were legislatively created and thus
interpreted them as it would a normal statute. First, the Court found no
requirement for general acceptance in the plain language of FRE 702.
Neither did the legislative history mention Frye or its standard. Instead,
the history of the FREs evinced a “liberalthrust”and a “‘general approach
of relaxing the traditional barriers to ‘opinion’standard.””!™ Thus, the
Court held that the general acceptance standard was “austere”and “ab-
sent from and incompatible with the Federal Rules of Evidence.”!™

The Court reiterated that the trial judge has a “gate-keeping’*func-
tion, by which he is to ensure that evidence admitted under FRE 702 has
a basis in science.!® Before admitting proffered scientific expert testi-
mony, the court must find that the testimony constitutes scientific knowl-
edge that will assist the trier of fact to understand or determine a fact in
issue. This finding is a preliminary question to be resolved pursuant to
FRE 104(a).1™

The Court stressed that the evidence be scientifically sound: “In
order to qualify as ‘scientificknowledge,’an inference or assertion must
be derived by the scientific method. Proposed testimony must be sup-
ported by appropriate validation. . . . In short, the requirement that an
expert’s testimony pertain to ‘scientific knowledge’ establishes a stan-
dard of evidentiary reliability.”*® The Court explained that its use of the

1% Daubert v. Merrell Dow Pharmaceuticals, Inc., 727 F. Supp. 570, 575 (S.D. Cal.
1989).

174 Daubertv. Merrell Dow Pharmaceuticals, Inc., 951 F.2d 1128 (9th Cir. 1991).

17 Daubert v. Merrell Dow Pharmaceuticals, Inc., 113S. Ct. 320 (1992).

176 Daubert , 1138S. Ct. at 2794 (quoting Beech Aircraft Corp.v. Rainey, 488 U.S. 153,
169 (1988)).

177 |d

178 1d. at 2795n.7.

17 Fep. R. Evip. 104(a) states: “Preliminaryquestions concerning the qualification of
a person to be a witness, the existence of a privilege, or the admissibility of evidence shall
be determined by the court. ...” Under FRE 104(a), the rules of evidence are not applicable
except with respect to privileges. The proponent of the evidence has the burden of estab-
lishing its admissibility by a preponderance of the evidence. See Bourjailyv. United States,
483 U.S. 171, 175-76 (1987).

180 Daubert. 113S. Ct. at 2795.
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term “reliability”encompassed both validity of the principle and reliabil-
ity of its results.!8!

The Court also listed the factors to be considered in determining
whether the evidence was sufficiently grounded in science.'® Trialjudges
should look to whether the principle can be tested and the results repli-
cated. Additionally, peer review and publication are important consider-
ations, as are the error rates of the procedure. Finally, general accep-
tance is important, although this determination does not require identifi-
cation of aparticular scientific community.'®® Most importantly, the Court
noted that “[t]he focus, of course, must be solely on principles and meth-
odology, not on the conclusions that they generate.”

The Court concluded by reminding trial judges that they must bal-
ance the scientific evidence against the danger of misleading the jury,
unfair prejudice, or confusing the issues. The judge must perform the
FRE 403 balancing test, just as is necessary for nonexpert testimony.
However, because “[e]xpert evidence can be both powerful and quite
misleading. . . .the judge exercises more control over experts than over
lay witnesses.”!%

Thus, the Court held that scientific evidence is no different from
any other under the FREs. So long as an examination of the technique
reveals a reliable basis in science and the witness meets the minimum
qualifications as an expert, the witness may testify if the testimony would
be helpful and relevant to a contested issue and is not misleading, overly
confusing, or substantially more prejudicial than probative. This is the
standard that must be applied in federal cases regarding DNA, at least
until DNA evidence is judicially noticed.® If the NRC Committee’s rec-
ommendations (discussed infra)are followed, trial courts may and should
take judicial notice of all of the DNA evidence except the statistical
evidence.

B. DNA’s Acceptance in the Courts
DNA has fared well under all of the standards (Frye,Downing ,and

181 1d, at 2795n.9.
182 1d. at 2796-37.

183 |d. Because the Court’s list is not exclusive, presumably the Downing factors of
the witness’s credentials, the technique’snovelty, and the technique’snonjudicial uses are
alsovalid criteria.

184 |d. at 2797.

185 |d. at 2798 (quoting Weinstein, Rule 702 of the Federal Rules o Evidence is
Sound; It Should Not Be Amended, 138F.R.D. 631,632 (1991)).

18 This rule also will apply in courts-martial. It isimportant to note that, to date, two
circuit courts have judicially noted the RFLPtechnique: the United States Court of Appeals
for the Second Circuit (Second Circuit), in United Statesv. Jakobetz, 955 F.2d 786, 799-800
(2d Cir.), cert. denied, 1138S. Ct. 104 (1992) (before Daubert);and the United States Court of
Appeals for the Eighth Circuit (Eighth Circuit), in United Statesv. Martinez, 3 F.3d 1191,
1197 (8th Cir. 1993) (after Daubert).
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their hybrids). As of March 2, 1992, DNA evidence has been collected in
over 14,700 criminal investigations and admitted in over 610 criminal
trials, while being rejected in only twelve cases.’®” Since then, the great
majority of federal and state decisions have admitted the evidence.!®®
DNA has not yet played a significant factor in courts-martial.’®®

Where courts have excluded the evidence, more often than not it is
the statistical probability of a random match between the DNA of the
defendant and the evidentiary sample that has caused the court's con-
cern.’® Although statistical evidence regarding the frequency of genetic
characteristics in connection with serologicaltests generally faces little
opposition,'® the DNA statistical evidence has been excluded on numer-
ous bases. Some states have statutes that discourage or prohibit the in-
troduction of all statistical evidence.® Other courts found that, although
the theoretical basis for DNA was generally accepted, the method by

187 John T. Sylvester, Recent Developments in DNA Admissibility, in Proc. THIRD
INT'L Symp. ON HUMAN IDENTIFICATION 61, 67 (1992).

18 Martinez, 3F.3d at 1195. Since mid-1992, Arizona (State v. Bible, 858 P.2d 1152
(Ariz. 1993));Arkansas (Swanson v. State, 8235.W.2d 812 (Ark. 1992)); Colorado (People v.
Lindsey, 1993 WL 2650 (Colo. Ct. App. 1993)); Hawaii (State v. Montalbo, 828 P.2d 1274
(Haw. 1992)); Illinois (People v. Mehlberg, 618 N.E.2d 1168 (11l. App. Ct. 1993)); Kentucky
(Harris v. Commonwealth, 846 S.W.2d 678 (Ky. 1993));Louisiana (State v. Quatrevingt, 617
So. 2d 484 (La. Ct. App. 1992));Maryland (Jackson v. State, 608 A.2d 782 (Md. Ct. Spec.
App.), cert. denied, 614 A.2d 84 (Md. 1992)); Michigan (People v. Adams, 489 N.W.2d 192
(Mich. Ct. App. 1992));0regon (State v. Futch, 860 P.2d 264 (Or. 1993));Tennessee (State v.
Harris, 1992 WL 127441 (Tenn. Crim. App. 1992)); Texas (Kelly v. State, 824 S.W.2d 568
(Tex. Crim. App. 1992));Washington, (State v. Kalakosky, 852 P.2d 1064 (Wash. 1993));and
Wyoming (Springfieldv. State, 860 P.2d 435 (Wyo. 1993)) have all upheld admission of DNA
evidence.

18 The prosecution intended on offering DNA evidence in United States v. Scott, 24
M.J. 186 (C.M.A. 1987). The COMA remanded the case as the result of a claim of ineffective
assistance of counsel. The prosecution sent samples ofvaginal swabbingsto Cellmark Labo-
ratories for testing, but the tests were inconclusive due to the age of the samples. Cetus
Corporation then tested the samplesusing PCR. Initial results indicated that DNA from se-
men in the swabbings was consistent with that of the accused, but the accused waes acquit-
ted prior to further testing. Long, The DNA "Fingerprint':A Guide to Admissibility, ARMY
LAw. ,Oct. 1988,at 36, 44. In United Statesv. Lake, CM 8800570 (A.C.M.R. 1989), the defense
stipulated to DNA evidence from Cellmark. Thus, the issue was not appealed. Long,supra,
at 44. DNA alsowas admitted in United Statesv. Johnson, 1993CMR LEXIS313 (A.F.C.M.R.),
United States v. Hayes, 37 M.J. 769 (A.C.M.R.1993), and United Statesv. Zaccheus, 31 M.J.
766 (A.C.M.R.1990), but was not an issue on appeal in any of these cases. DNA was used to
prove paternity in United States v. Williams, 1989 CMR LEXIS 727 (A.F.C.M.R.),and like-
wise was not an issue on appeal. Only one case involving DNA has reached the COMA.
However, in United States v. Youngberg, No. 94-0237/AR, no statistical evidence was of-
fered. Telephone Interview with Major Michael Egan, Defense Appellate Division, United
States Army Legal Services Agency (Feb. 9, 1995).

190 See, e.g., State v. Alt, 504 N.W.2d 38 (Minn. 1993) (modified statistics admissible);
United Statesv. Porter, 618 A.2d 629 (D.C. 1992) (remand to trial court to determine admis-
sibility of modified statistics under Frye); State v. Vandebogart, 616 A.2d 483 (N.H. 1992)
(statistical evidence not admissible under Frye); Caldwell v. State, 393S.E.2d 436 (Ga. 1990)
(modified statistics admissible).

191 . g., Commonwealth v. Gomes, 526 N.E.2d 1270 (Mass. 1988).

192 Statev. Jobe, 486 N.W.2d 407 (Minn. 1992) (rejected statistics based on prior, non-
DNA precedent holding statistical evidence too prejudicial to be admissible).
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which the statistics were calculated was not.'** One court excluded the
statistics because of due process concerns.'** Of those courts that ex-
cluded the statistical evidence, many held that evidence of a DNA match
was irrelevant or overly prejudicial without some method of informing
the jury what a match meant.!®

IV. The Controversy

Until 1989to 1990, DNA evidence generally was noncontroversial.
Although novel—and thus subjected to the evidentiary tests described
above —an overwhelming majority of the courts found DNA evidence to
be generally accepted. Some early attacks occurred regarding the possi-
bility of band shifting, lack of national standards, differing criteria for
declaring a match, and questionable laboratory techniques (use of
ethidium bromide gels, loading mass, etc.), but these attacks generally
were short lived and unsuccessful.’* It was not until United States v.
Yee'¥ that DNA was assailed in force.

A. The Case d United Statesv. Yee

In Yee, three members of the Hell’s Angels motorcycle gang ex-
ecuted an individual in Ohio, mistaking him for a member of a rival gang
whom the three believed responsible for shooting their fellow gang mem-
ber. John Bonds, Mark Verdi, and Wayne Yee were charged with the shoot-
ing. At trial, the government offered evidence that DNA found in blood
on the seat of Yee’scar matched Bonds’s DNA. The defendants objected,
and a federal magistrate held a six-week Frye hearing in which twelve
expert witnesses testified and over 200 exhibits were introduced regard-
ing DNA RFLP analysis.!®

At the conclusion of the hearing, the magistrate found'* that the
pertinent scientific community contained molecular biologists and popu-
lation geneticists.?” The magistrate rejected the defense’s contentionthat

183 See State v. Cauthron, 846 P.2d 502 (Wash. 1993).

194 Nelson v. State, 628 A.2d 62 (Del. 1993) (statistics excluded because indigent de-
fendant had no expert to counter the evidence at trial).

19 See Commonwealthv. Curnin, 565 N.E.2d 440,443 (Mass. 1991)(DNA match inad-
missible “withouttelling the jury anything about the likelihood of that match occurring.”).

196 Forensic DNA AnaLysIs, supra note 53, at 21 (“With few exceptions, critics cite
concerns about only one issue that goesto the underlying science of DNA testing. ...").

197 134 F.R.D. 161 (N.D. Ohio 1991), aff’d sub nom. United Statesv. Bonds, 12 F.3d
540 (6th Cir. 1993).

198 Yee, 134F.R.D. at 164;Bonds, 12F. 3d at 551.
199 The district court adopted the magistrate’s findings.
200 Yee, 134F.R.D. at 164-65.
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a consensus was required, and listed several factors that could aid the
factfinder in determining general acceptance. The magistrate stated:

In summary, | have not encountered, and the parties have not
cited, a case applying the Frye standard rejecting the admis-
sibility of evidence where a set of experts, such asin this case,
have testified that the procedure was generally accepted.
Where such experts have testified, the evidence has been ad-
mitted despite firmly held countervailing views of the
opponent’sexperts. 2%

The magistrate found that the relevant scientific community had gener-
ally accepted the RFLP technique;thus, the DNA evidence,including the
statistical probability of a match occurring at random, was admissible.
The defendants subsequently were convicted, and their convictions up-
held on appeal.

The magistrate heard from various defense witnesses challenging
all aspects of the FBI’slaboratory protocol, includingthe use of ethidium
bromide in the electrophoresis gel, the possibility of bacterial contami-
nation, and the amount of restriction endonuclease. The prosecution
witnesses testified that the protocol was proper and provided correct
conservative results. The magistrate also considered the Congressional
Office of Technology Assessment’s Report, which stated that forensic
DNA testing was “reliable and valid.” The report also found that
“Iq)uestions about the validity of DNA typing —either the knowledge base
supporting technologies that detect genetic differences or the underly-
ing principles of applying the techniques per se—are red herrings that do
the courts and the public a disservice.”® The magistrate found these
challenges insufficient to require exclusion of the evidence.

At the magistrate’s hearing, the prosecution called four witnesses
relative to the issue of population genetics and statistical evidence:
Dr. Patrick Conneally of the Indiana University School of Medicine, Dr.
Stephen P. Daiger of the University of Texas Health Science Center, Dr.
C. Thomas Caskey of the Baylor College of Medicine, and Dr. Kenneth K.
Kidd of Yale University School of Medicine. The defense called Dr. Rich-
ard C. Lewontin of Harvard University, and Dr. Daniel L. Hartl of the
Washington University School of Medicine. The court called Dr. Eric S.
Lander of the Massachusetts Institute of Technology. These witnesses’
testimony and reports prepared by Dr. Lewontin and Dr. Hart1?*® formed

201 Id. at 165.

202 GENETIC WITNESS, supra note 1,at 8.

203 Richard C. Lewontin, Population Genetic Problems in the Forensic Use of DNA
Profiles (1990) [hereinafter Lewontin, Yee Report]; Daniel L. Hartl, Expert Report (1990)
[hereinafter Hartl, Yee Report]. Both of these reports are nonpeer reviewed and were not
presented to the government until the day the author testified. Brief of Amicus Curiae in
Support of Respondent, People v. Britton, No. A058925 {Cal. Ct. App. 1993). However, the
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the basis of the defense attack on DNA in Yee and have been submitted
to and relied on in almost every case that has excluded DNA evidence
since Yee®®

B. The Problem: Population Subgrouping

Dr. Lewontin and Dr. Hartl testified (and their reports echoed their
testimony) that the statistical evidence of the probability that Bond’s
DNA and the DNA found in the blood in the back seat of Yee’scar matched
randomly should not be admitted into evidence because they claimed
that the method by which the probability was calculated had not been
generally accepted by the relevant scientific community.2% The FBI cal-
culated the probability as one in 35,000.2%

Dr. Lewontin testified that he believed that, because the frequency
of blood types vanes among European nationalities, there may be a simi-
lar variation in the genes analyzed by RFLP analysis in Americans who,
according to Dr. Lewontin, are generally descended from “relatively
recent[ly] arriv[ed])” immigrants. He believed that this variation has not
been sufficiently diluted because of a “lack of interethnic group mat-
ing.”®” Dr. Lander and Dr. Hartl agreed with Dr. Lewontin.

Population subgrouping would be a problem in DNA analysis be-
cause the probabilities calculated from a general database could be based
on underrepresented or overrepresented subgroups. If, for example, a
database was composed of Caucasians in general, but the database had
an overrepresentation of “Reds” (a fictional subgrouping of individuals
who have red hair), the probability calculated using that database of an
individual selected at random having the gene that causes red hair would
be greater than the actual probability of the population as a whole. On
the other hand, if “Reds”were absent from the database but present in
the population, the probability calculated from the database would be
smaller than the actual probability from the population.

This isthe crux of the DNA opponents’ argument. They believe that:

reports are now peer reviewed. Dr. Bruce Budowle and John Stafford have written and
published responses critical of the reports. Bruce Budowle &John Stafford, Response to
Expert Report by D.L. Hartl, Submitted in the Case df United States v. Yee, 18 CRIME
LABORATORY Dic. 101(1991); Bruce Budowle &John Stafford,Response to “PopulationGe-
netic Problems in the Forensic Use df DNA Profiles” by R.C. Lewontin, Submitted in the
Case of United States ». Yee, 18 CRIME LABORATORY DiG. 109 (1991).

204 See People v. Pizarro, 12 Cal. Rptr. 2d 436 (Cal. App. 1992); State v. Despain, No.
15589 (Ariz. Cir. Ct. 1991); United Statesv. Porter, 618 A.2d 629 (D.C. 1992).

2% Yee, 134F.R.D. at 181-82.

%6 Interestingly, at trial an FBI serologist testified without objection that the prob-
ability of someone randomly matching the blood using standard ABO blood analysis and the
product rule using general population databases was less than one in 100. Brief for Appel-
lee at 40, United Statesv. Bonds, 12F.3d 540 (6th Cir. 1993).

207 Yee, 134F.R.D. at 181.
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(1)itis possible that population subgrouping exists within the databases
used by DNA laboratories; (2) this population subgrouping causes some
subgroupsto be either overrepresented or underrepresented in the data-
bases; (3) that because of this, any probability of a random match occur-
ring calculated by use of the databases would be skewed; (4)the degree
of effect (if any) of population substructure on the statistics cannot be
determined;*® and (5) there is no conservative step or method that could
compensate for the effects of population subgrouping.?®

Although the magistrate ruled against the defense experts in Yee
and allowed the DNA statistics into evidence, Dr. Lewontin, Dr. Hartl,
and Dr. Lander continued to testify and author reports, letters, and ar-
ticles which suggested that the statistical evidence was not grounded in
science.?? Using this theory, the defense was successful in excluding the
DNA statistics in several cases.?!! Because of these results and the claim
by the defense that the statistics were not generally accepted under Frye,
the National Academy of Science’s (NAS) National Research Council
(NRC) undertook a study of the science surrounding DNA evidence in
general and the statistics involved in DNA identification.?"?

C. The National Research Council

The NRC is an agency of the NAS, “a private, non-profit, self-per-
petuating society of distinguished scholars engaged in scientific and en-
gineering research, dedicated to the furtherance of science and technol-
ogy and to their use for the general welfare.” Congress granted the NAS a
charter mandating it to “advise the federal government on scientific and

203 “Onecannot compensate for a bias without knowing how large it is.” Lander,supra
note 55, at 821. Interestingly, Lewontin and Hartl state that the probabilities calculated us-
ing the product rule can be off by as much astwo or more orders of magnitude (or a power
of 100). Richard Lewontin & Daniel Hartl, Population Genetics in Forensic DNA Typing,
254 SclENCE 1745, 1749 (1991). How they arrived at this figure is confusing, however, be-
cause they state in the same article that “themagnitude and direction of the error depends
upon the particular VNTR locus, the bands observed, and the reference database.” Id. at
1746. From what, then, is the probability off by apower of 100? Because the authors never
examined the VNTR data made available to them, how did they determine the “accurate”
number? Brief of Amicus Curiae, People v. Britton, No. A058925 (Cal. Ct. App. 1993).

29 Yee, 134 F.R.D. at 182-83. However, both Dr. Lewontin and Dr. Hartl have now
accepted use of some form of the product rule asproper and scientifically accepted. Krane
etal., Genetic Differences at Four DNA TypingLoci inFinnish, Italian, and Mixzed Cau-
casianPopulations, in 89 Proc. NAT'L AcAp. Sci. U.S.A. 10,583(Nov. 1992)(Hartl); Daniel L.
Hartl & Richard C. Lewontin, Letter to the Editor, 260 Sciexce 473-74 (1993).

210 See Lewontin & Hartl, supra note 208.

21 g g., Commonwealth v. Curnin, 565 N.E.2d 440 (Mass. 1991) (court found, based
on testimonyby a defense expert, that, due in part to the possibility of population subgrouping,
the method of calculating the statistical probability of a random match between the
defendant’s DNA and the DNA of a semen stain found at the crime scene was not generally
accepted.).

212 Kreiling, supra note 28, at 450.
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technical matters.””””On requests by the FBI, lawyers, and scientists, the
NRC began inJanuary, 1990a study of the forensic aspects of DNA tech-
nology. The FBI and the National Institute of Justice, among others,
funded this study.

The NRC established a committee to conduct the study, composed
of individuals with diverse backgrounds, including, among others, two
of the witnesses in Yeg, Dr. Eric S. Lander? and Dr. C. Thomas Caskey.?!®
The Committee met several times over a two-year period, and heard tes-
timony from various individuals in April 1990. The Committee issued its
report on April 14,1992

1. The NRC Report—The NRC report generally validated the utility
and reliability of DNA evidence. The report’s major conclusion
“confirm[ed] the general reliability of using DNA typing evidence in crimi-
nal cases.” The report stated that “DNAsamples are capable of providing
‘strongevidence’ for pointing to the perpetrator of a crime or clearing an
innocent suspect.”?” The report recommended that courts confronted
with DNA evidence judicially notice the underlying theory of identifica-
tion by DNA RFLP analysis.?® The report recommended that courts con-
strain their inquiries under both Frye and Daubert to whether the labora-
tory procedure in the instant case was proper and whether the statistics
offered were “appropriatelyconservative.”*

However, the major impact of the report involves the use of DNA
statistical evidence. The Committee devoted an entire chapterto the sta-
tistical basis of DNA analysis.?? Its underlying assumptions and recom-
mendations regarding the use and validity of statistical evidence form
the basis of the controversy surrounding the NRC’s report.

21 NRC REPORT, supra note 25, at vi.

214 Although the magistrate in Yee accepted Dr. Lander asan expert (the only areas of
expertise the magistrate found relevant were molecular biology and population genetics,
see Yee,134 F.R.D. at 164-65), Lander’s training is not in population genetics, but rather in
mathematics. NRC REPORT, supra note 25, at 175. Indeed, the Committee has come under
fire foritscomposition from Dr. Neil Risch (“Themajor problem isthat there was no popu-
lation geneticist on that panel.”). Dr. Victor McKusick, Committee Chairman, admits that
“[w)e probably could have done with more representation in that respect,.” Peter Aldhous,
Geneticists Attack NRC Report as Scientifically Flawed, 259 SciENCE 755 (1993).

215 Dr. Caskey resigned from the Committee on December 21,1991, prior to the adop-
tion of any conclusions and the publication of its report. NRC RePoRT, supra note 25, at iii.

216 The report was to be issued at a later date. However, The New York Times ob-
tained a prepublication copy of the report and printed an article about the report on April
14, 1992. The New York Times article (which was reprinted in the Baltimore Sun), mis-
stated the major conclusions of the report, forcing the NRC to schedule an impromptu brief-
ing that morning. Dr. McKusick, Dr. Haig Kazazian, and Paul Ferrara and Dr. Eric Lander
(by telephone) spoke at this briefing. 1d. at X.

217 National Research Council, National Academy of Sciences, Press Release (Apr.
14, 1992).

218 NRC REPORT, supra note 25. at 133,

W Id. at 134.

20 1d. ch. 3 (entitled,DNA Typiny: Statistical Basis for Interpretation).
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2. Chapter Three d the NRC Report—In Chapter Three, the NRC
first states that “say[ing) that two patterns match, without providing any
scientifically valid estimate (or, at least,an upper bound) of the frequency
with which such matches might occur by chance, is meaningless.”?! This
statement appears, at first glance, to make sense; however, a closer
examination reveals that it does not. Clearly, that the suspect has a char-
acteristic which matches that of the perpetrator is both legally and logi-
cally relevant to the issue of identity unless the characteristic is univer-
sal. Because, in ourjudicial system, the suspect is presumed innocent on
a plea of not guilty, it is relevant and helpful to the factfinder to know
that the accused shares a common trait with the perpetrator. The weight
of the match depends on its rarity.

However, the report is most controversial in its discussion of the
problem of population substructure. The Committee first notes the ex-
istence of what it determines to be “[s]ubstantial controversy concern-
ing the methods of estimatingthe population frequencies of specific DNA
typing patterns.” The NRC cites to works by Dr. Lewontin, Dr. Lander,
and Dr. Hartl and responses to them, the nonpeer reviewed invited edito-
rial of Dr. Lander, responses to it, and the Lewontin/Hartl and
Chakraborty/Kidd articles in Science.? The report also states that this
controversy goes not to the weight of the evidence, but rather to its ad-
missibility because it calls into question the scientific validity of the par-
ticular method used.

This paragraph of the report is extremely important. By describing
the efforts of Lander, Lewontin, and Hartl as a “substantial controversy,”
the NRC rejected the characterization of their efforts by the judiciary (as
in Yee) and, injurisdictions governed by Frye, foreclosed the admissibil-
ity of the statistical evidence by ensuring that general acceptance cannot
be found.?® Interestingly, Science magazine, in which two of the major
articles appeared,?® introduced the articles as “Richard Lewontin and
Dan Hartl hav[ing] taken on the forensic science establishment.”* The
magazine also noted that its editor found errors in the papers’ data and
conclusions.??

211d. at 74.

22 1d. This is essentially the same “substantial”controversy referred to in most cases
rejecting DNA statistical evidence.

223 This has proven to be true. See, e.g., United States v. Porter, 618 A.2d 629 (D.C.
1992);People v. Barney, 10 Cal. Rptr. 2d 731 (1992).

224 |_ewontin & Hartl,supra note 208; Ranajit Chakraborty & Kenneth Kidd, The Util-
ity of DNA Typing inFormic Work,254 ScieNce 1735(1991).

225 |_eslie Roberts, WasscIENCE Fair to its Authors?, 254 sclENCE 1722 (1991).

226 When Science editor Dan Koshland reviewed the article, he found that the data did
not support the authors’ conclusions. He telephoned Dr. Lewontinto ask himto revise the
paper. Lewontin’sresponse was that “ifthere was any attemptto hold up the paper or with-
draw it, ‘itwould be met with the biggest stink he had ever heard.””Id.



128 MILITARY LAW REVIEW [Vol. 146

The report echoes its theme a few pages later.??” The report’s dis-
cussion of population substructure recites the same articles and letters
by Lewontin, Hartl, and Lander as “considerable debate” about the possi-
bility of significant substructure. The report then repeats their criticisms
in detail, while affording only a sentence to the views of the DNA sup-
porters.***

The NRC report stated that:

[rJecent empirical studies concerning VNTR loci detected no
deviation from independence within or across loci. More-
over, pairwise comparisons of all five-locus DNA profiles in
the FBI database showed no exact matches; the closest match
was a single three-locus match among 7.6 million painvise
comparisons. These studies are interpreted as indicating that
multiplication of gene frequencies across loci does not lead
to major inaccuracies in the calculation of genotype fre-
guency —at least not for the specific polymorphic loci exam-
ined.?®

These statements clearly refute the position of Lewontin, Lander,
and Hartl. The NRC failed to cite a single study showing no indepen-
dence of VNTRSs within or across loci; rather, it cited studies that show
the alleles are independent. The Committee actually stated that “noevi-
dence of population substructure is demonstrable with the markers tested
so far.”®% This independence validates the use of the product rule in cal-
culating the possibility of a random DNA match.

Amazingly, the NRC chose to reject this information and rely on an
outdated and incorrect study by Dr. Lewontin.?®! The Committeeassumed
the existence of population substructure and developed a recommended
method to account for any effect it may have in calculating probability
estimates. This is the aspect of the NRC report which has had the great-
est impact on admissibility of DNA statistical evidence.

The Committee in its report, stated that it “has chosen to assume
for the sake of discussion that population subculture may exist.”?*2 The
Committee rationalizes first that it is possible and appropriate to use
conservative numbers because, according to the Committee, “the statis-
tical power lost this way can often be recovered through typing of addi-
tional loci.”?® This excuse is circular; the Committee wants to lessen the

22T NRC REPORT, supra note 25, at 79.
2% 1d. at 80.

22 |d. (emphasis added).

2014, at 13-14.

231 Richard C. Lewontin, The Apportionment  Human Diversity, 6 EVOLUTIONARY
BioLoey 381-98 (1972) [hereinafter Apportionment].

232 NRC RePORT, supra note 25, at 80.
233 Id.
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numbers arrived at by the use of DNA analysis, but can correct this by
using additional probes, whose statistical power must also be diluted.
Additionally, this recommendation fails to address the issue of an
evidentiary sample that, due to degradation or sample size, will not re-
spond to four or more probes.?*

Rather than arrive at the correct number, the number calculated by
this means will actually be further reduced for each additional probe
used. However, the number will approach the maximum with which the
Committee can be comfortable. Left unanswered by the report is the fi-
nal number of probes required before this limit is reached.

The report also states that its recommendations are based on the
necessity of applying to present and future forms of DNA analysis and
different loci. The Committee again mentions that, for loci currently
tested, empirical studies show independence between and acrossloci.?
However, the Committee’s concern over possible future methodologies
and its determination to address an issue not properly before it was un-
necessary. Moreover, its unstated assumption that future loci used may
not be independent is unsupported. Regardless, the suggested solution
should be reserved for any future loci that demonstrate population sub-
structure, not for those loci used and for which there is no evidence of
population substructure.?*

The report states that the only way to determine the effect, if any,
of population substructuring is to measure it empirically (evidently dis-
counting the studies that the report itself references earlier). The NRC
claims that population subgrouping cannot be readily detected by con-
ventional means or theoretical considerations.??” The Committee uses
an admittedly extreme and hypothetical example to show that the ability
of the test for Hardy-Weinberg equilibrium is relatively weak in detect-
ing substructure.?®® Nor can the differences between racial groups be
used as an upper bound for the allele frequencies because, according to
astudy by Dr. Lewontin in 1972, “thegenetic diversity between subgroups
within races is greater than the genetic variation between races.”*®

Unlike Dr. Lander and Dr. Lewontin, the NRC believes that it “is
feasible and important to estimate the degree of variability among popu-
lations to evaluate the impact of population substructure on genotype
frequencies estimated with the multiplication rule.”® The report recom-

234 Budowle Interview, supra note 54.
235 NRC REPORT, supra note 25, at 81-82.
2% 1d. at 13-14.

2371d. at 81.

238 |d

239 1d. at 82 (citing Apportionment, supra note 231). Lewontin repeated this conten-
tion in Lewontin & Hartl, supra note 208, at 1747.

240 NRC RepoRT, supra note 25, at 90.
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mends direct sampling of allele frequencies in multiple ethnic sub-
groups.”” This sampling, according to the committee, is the only way to
detect population subgrouping.

However, the Committee fails, however, to define which subgroups
to sample or how these subgroups are to be defined (other than by stat-
ing, “e.g., ethnic subgroups”*? and “genetically relatively homoge-
neous”).*® Ultimately, the Committee chose to leave the “selection,col-
lection, and analysis of such samples [to be] overseen by” yet another
committee which the NRC recommends be created.?*

Interestingly, the NRC recommends that some of the sample popu-
lations include “English, Germans, Italians, Russians, Navahos, Puerto
Ricans, Chinese, Japanese, Vietnamese, and West Africans.”* The Com-
mittee did not state how it determined that these groups are representa-
tive of population groups in the United States. Additionally, no evidence
exists that these groups are homogenous and are not comprised of sub-
groups.

After collection, the samples will be measured to determine the
frequency for each allele found. The Committee believes that 200 alleles
(two from each of 100individuals drawn at random from the population)
is a sufficiently large database to determine whether some allelic fre-
guencies are significantly greater than in the general population.®* If such
a significant deviation is found, it becomes the “ceiling” frequency for
that allele for all defendants. If the examiners find no significant devia-
tion, the greater of the largest frequency found or five percent becomes
the “ceiling”frequency.’

#1d, at 81.
2214, at 82.
3 1d, at 90.
244 Id.

25 1d. at 84.

26| d. Others—such as the American Association of Blood Banks —take the position
that 200 individuals are required to generate a valid statistical analysis of the group‘s fre-
quencies. Note, DNA Fingerprinting and tke Need for a National Data Base, 17 FORbHAM
URB. L.J. 323,331,349(1989). Furthermore, Dr. Devlin and Dr. Risch use data from studies
by Dr. Lewontin and Dr. Hartl to demonstrate that the “samplesizes [suggestedby the NRC]
are inadequate for population genetic inference from VNTRS. . .." B. Devlin & Neil Risch,
NRC Report on DNA Typing, 260 Science 1057, 1058 (1993). They term the sample size
“[tlhe critical flaw in the study design. ..." B. Devlin et al. Statistical Evaluation af DNA
Fingerprinting: A Critique d the NRC’s Report, 259 SCIENCE 748, 749 (1993) (emphasis
added).

7 NRC REePORT. supra note 25, at 83. The NRC actually recommends either a flat
percentage or the 95%upper confidence limit for the allele frequency. The 95%upper confi-
dence limit is calculated by the formula:

p tL96pli—p)/n

where p isthe allele frequency and N is the number of samplesin the database. This article
will use the term “allelefrequency”to represent the greater of the actual allele frequency or
the 95%upper confidence limit when discussing the “ceilingprinciple.”
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The Committee selected five percent because it felt that “allele fre-
guency estimates that were substantially lower would not provide suffi-
ciently reliable predictors for other, unsampled subgroups.”** The Com-
mittee believed that “[e]ven if one sees allele frequencies of one percent
in several ethnic populations, it is not safe to conclude that the frequency
might not be five-fold higher in some subgroups.”?*® Again, the Commit-
tee provides no data, other than its own policy statement, to support this
assumption.

The report recommends two methods of presenting to the court the
probability of a match between the suspect’s DNA and the sample DNA
occurring atrandom: direct sampling of a database and a method itterms
the “ceilingprinciple.”?® The “ceilingprinciple” is nothing more than the
product method using the “ceiling”frequencies calculated above.* How-
ever, until the collection and analysis of population subgroups recom-
mended occurs, the Committee recommends using a modification of the
“ceiling principle.”2%

Direct sampling occurs when the testing laboratory examines its
database to determine whether or not any samples within the database
match the multilocus genotype of the suspect/evidentiary sample. The
jury would be told that the sample did not match any of the samples in
the database.?® The jury also would be told the number of samples con-
tained in the database, denoting its rarity.?*

However, with few databases consisting of over 1000 samples,?
this method would provide a maximum rarity of 1/1000.

Stated another way, “itis 99% likely that the true frequency is less
than one in 218.”%* This figure is deceptively misleading when one real-
izes that “if everyone in the world had the same two parents, who were
heterozygous for different alleles at four independent loci, the frequency

248 |d. at 84.

Mg,

20 This is clearly the influence of Dr. Lander and Dr. Lewontin, who recommended
the use of a “ceilingprinciple.” These “ceilings”would be the highest frequency observed
within the subpopulation databases of the relevant major racial groups similar to that col-
lected by the Centre d’Etude du Polymorphisme Humain (to which the NRC cites (see NRC
REPORT,supra note 25,at 91)). The product rule then could be used to calculate amaximum
probability, that would be valid even if the defendant’s own ethnic composition isnot repre-
sented in the databases. Eric S. Lander, Letter to the Editor, Am.J. HuM. GENETICS 899, 902
(1991); see also Lewontin & Hartl, supra note 208,at 1749.

%1 NRC RePORT,supra note 25, at 82.

%2 1d. at 91.

B Id.

g,

%5 See supra text accompanying notes 65-70.

%6 Bruce S. Weir, Population Genetics in the Forensic DNA Debate, in Proc. NAT'L
Acap. Sc1. U.S. 11,654, 11,655 (1992).
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of any particular four-locus profile would be one in 256."%" The Commit-
tee admits that “such estimates do not take advantage of the full poten-
tial of the genetic approach.”**

Even using the NRC’s modified ceiling principle, the maximum rar-
ity would be one in 6.25 million.2%® If population substructure did exist
within the database and did cause an effect on the frequencies of the
individual loci, then the database would not be truly representative of
the relevant population and thus may result in the same problems that
Dr. Lander and Dr. Lewontin claim the product rule causes. Thus, the
direct sampling method adds minimum evidence to the question of
identity.

The expert then should inform the jury of the probability of some-
one else randomly matching the suspect’sDNA and the evidentiary DNA
sample calculated via a form of the “ceiling principle.” While sampling
fifteen to twenty genetically relatively homogeneous populations, the
expert should calculate the probability using the “modified ceiling prin-
ciple.”* The “ceiling principle” is the recommended method to use after
completion of the above studies, provided no evidence of any significant
population subgrouping appears.

At this point, a discussion of the term “ceiling principle” is neces-
sary. “Ceiling”is an improper description of the method, as it implies a
maximum value or limitation. The method actually requires use of amini-
mum value (the greater of the frequency calculated empirically or five
percent).

The word “principle” has a specific meaning in science. A “prin-
ciple”is a “arule or law concerning the functioning of natural phenom-
ena or mechanical processes.”*® Because no scientific basis exists for
replacing the empirically-derived frequency with either five or ten per-
cent, the NRC’s recommended method hardly qualifies as a principle.?®

The “ceilingprinciple”is designed to correct for the assumed exist-
ence (and substantial effect, which also must be assumed) of population
substructure. The NRC was concerned not only with population substruc-
ture in existing databases but also that the particular suspect may be-
long to a population not covered by these databases.®** Consequently,

7 1d. The chance of any one allele occurring would be %. The probability for eight
such loci would be %%, or 1in 256,

#8 NRC RePORT,supra note 25, at 76.

9 Sylvester, supra note 187, at 69.

20 NRC REPORT,supra note 25. at 91-92.

%6l 1d. at 92.

262 THE AMERIC AN HERITAGE DICTIONARY OF THE ENGLISH LANGUAGE (3d ed. 1992).

4 “Eloor Approach” is a more accurate description. Fioor Approach, supra note 85,
at 398.

261 NRC REPORT. supra note 25. at 92.
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the Committee recommends essentially the creation of a “super fre-
quency,”which is the greatest frequency with which the particular allele
appears across all populations and subgroups. The end result may be
that, for loci one through eight, the greatest frequency may appear in the
English, German, Western African, Navajo, Chinese, Puerto Rican, Ital-
ian, and Japanese populations, respectively.?® The “ceilingprinciple” uses
these frequencies, rather than the frequencies from any single popula-
tion. Should any of them be less than five percent, the figure of five per-
cent is substituted for the actual figure.

Finally, until the studies of these “relatively homogeneous” popula-
tions are complete, the “ceilingprinciple”is modified to raise the thresh-
old frequency from a minimum of five percent to a minimum of ten
percent.2% Ten percent is, according to the Committee, a “pragmatic ap-
proach to recognize the uncertainties in current population sampling. "2
This figure is “designedto address a remaining concern that populations
might be substructured in unknown ways with unknown effect and re-
flects the greater uncertainty in using allele frequency estimates as pre-
dictors for unsampled subpopulations.”®® The product rule is applied to
the frequencies determined empirically from the existing databases for
Blacks, Caucasians, and Hispanics, substituting ten percent for those
individual frequencies found to be less than ten percent. This calculation
gives the resulting frequency to be reported to the court.

3. The Remainder d the NRC Report— Chapter Six, entitled “Use
of DNA Information in the Legal Systems,” discusses the Frye standard
for admissibility?®® and lists assumptions whose validity is questioned
when the evidence is offered:

(D) [Elxcept for identical twins, each person’s DNA is unique;

(2) the technique used allows one to determine whether two
DNA samples show the same patterns at particular loci;

(3) the statistical methods used and the available population
databanks allow one to assess the probability that two DNA
samplesfrom different persons would by chance have the same
patterns at the loci studied; and

(@ the laboratory’s procedures and analyses in the case in
question were performed in accordance with accepted stan-
dards and provide reliable estimates of the probability of a
match.??

26 These are the NRC’srecommended populations. See supra note 245

266 NRC REPORT, supra note 25, at 92.
267 |d_

8 1d.,
269 See supra notes 98-132 and accompanying text.
210 NRC REPORT, supra note 25, at 133.
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The Committee notes that the first assumption is so firmly estab-
lished in human geneticsthat courts mayjudicially notice it.?! The Com-
mittee makes the same recommendation regarding Restriction Fragment
Length Polymorphism analysis using the Southern Blotting Procedure.?™
The third assumption also is reliable enough to allow the analysis into
evidence so long as it is "appropriately conservative.”®” The Committee
stresses that the solution is “notto bar DNA evidence, but to ensure” that
only conservative figures are used.?™ The fourth assumption is a case-
by-case issue.’™

The remainder of Chapter Six is a recitation of court decisions,
both federal and state, that have addressed the admissibility of DNA evi-
dence.”” There is a discussion of the growing trend among states to leg-
islate the admission of DNA evidence, effectively removing the question
from the courts.?™ The rest of the NRC Report concerns itself with: a
discussion of standardsfor laboratories conducting DNA analysis;>"® DNA
databanks and privacy interests;*”™ and the social, economic, and moral/
cthiral implications of DNA.*

V. The “Science” Underlying the “CeilingPrinciple”

The NRC issued its report in an attempt to resolve the apparent
controversy over the scientific reliability of the DNA evidence (primarily
statistical evidence) offered in courts by both the prosecution and the
defense.?8! However, the report has accomplishedjust the opposite; there
is now more of a controversy over the report and its significance than
there was over the evidence.?® As the United States Court of Appeals for
the Sixth Circuit (Sixth Circuit) stated in Bonds, “[tlhereis no dispute
that the NRC Report exists. but there is considerable dispute over the
significance of its contents.”*®

.

2 1d. at 183-34.

2 1d. at 134.

2 1,

I

2 I, at 195-41.

STId. at 141-42.

<™ Jd., ch. 4.

™ 1d., ch. 5.

=0 1d., ch. 7.

=1 Dr, Virtor A. McKusick, Statement at the National Research Council Press Confer-
ence (Apr. 14, 1992) (copy on file wilh author).

#2 It ‘appears that the level of debate has only increased as a result of the NRC
Report.™ “Thompson,s«pra note 87,at 64 (citing Laurence Mueller, The Use d DNA Typing
in Forensic Seience, in ACCOUNTABILITY RESEARCH 2 (1993)).

% ("nited Slatesv. Bonds, 12F.3d 540, 553 (6th Cir. 1993).



1994] DNA: THE CEILING PRINCIPLE 135

This controversy has caused some courts to exclude all DNA evi-
dence.?® Eric Fisher, director of the NRC’sboard on biology in Washing-
ton, D.C.,stated, “Clearlythere is continuing controversy in the area, in
fact, a growing controversy.” However, Fisher indicated that the NRC
never intended for its report to become the backdrop to a court opinion
ruling DNA inadmissible. Fisher stated that, “Ithink you could safely say
that what happened in [People ». Barney] was not an intended effect
because the Committee very pointedly said that DNA was an important
forensic tool and should continue to be used.”*®

No one seriously argues with the proposition that some degree of
population substructure is present in humans.?*$ All human population
categories are composed of subgroups; there are no truly homogeneous
populations. However, merely because some population substructure is
present does not mean that it has such an effect as to alter the forensic
reliability of DNA frequency statistical evidence.

The “ceiling principle,” clearly the most controversial part of the
NRC Report,®” was designed to correct for the assumed presence and
effects of population substructure in determining the statistical prob-
ability that the match between the suspect’s DNA and the evidentiary
DNA occurred at random. Once calculated, this probability should then
be introduced into evidence to demonstrate that, due to rarity of the DNA
pattern, it is likely that the accused left the evidentiary sample.?® This
calculation® is to be offered as scientific evidence under FRE 702.

%4 Commonwealthv. Daggett, 622 N.E.2d 272 (Mass. 1993);People v. Barney, 10Cal.
Rptr. 2d 731 (Ct. App. 1992).In Daggett, the prosecution offered no numerical data; instead,
Cellmark’sexpert testified only that a match was “highlyunlikely.” The Massachusetts Su-
preme Court not only would have excluded statistical evidence, but found admission of the
nonnumericaltestimony error because of controversy over population substructure.Daggett,
622 N.E.2d at 275.

% Richard Barbieri, Jury Still Out on DNA Evidence; Scientists’ Ongoing Debate
Over GeneticEvidence Has Left Courts at Odds on its Admissibility, RECORDER, Nov. 29,
1993,at 1.

26 “Itisuniversally accepted that substructure exists within major population groups.”
Bruce Budowle & Keith L. Monson, The Forensic Significance of VariousReference Popu-
lation Databasesfor Estimating theRarity of VariableNumber of TandemRepeat (VNTR)
Loci Profiles, in DNA FINGERPRINTING: STATE OF THE SCIENCE 177,178(S.D.J. Pena et al., eds.
1993).

27 See Aldhous, supra note 214, at 755.

28 DNA thus far has almost always been corroborative of evidence of blood type,
eyewitness identification, or other evidence onthe issue of identity. For example. in People
v. Barney, 10 Cal. Rptr. 2d 731 (Ct. App. 1892), the victim found the defendant’s wallet that
he had leftat the scene, which contained aphotograph and the defendant’s name. In People
v.Howard, 10Cal. Rptr. 2d 731 (Ct. App. 1992), the companion case to Barney, the defendant’s
blood type was extremely rare, found in only 1.2 of 1000 Blacks and nonexistent in Cauca-
sians. Rockne P. Harmon, Legal Criticisms of DNA Typing: Where’sthe Beep’, 84J. Crim. L.
176, 178 (1993) [hereinafter Where's the Beep’]. In United States v. Brooks, No. 92-112-
COL(JRE) (M.D. Ga. 1992), aff'd, 12 F. 3d 219 (11th Cir. 1993), the defendant’s blood type
was found in only 7 out of 1000 Blacks.

289 Another problem with the “ceilingprinciple” is that it fails to specify any one cal-
culation. The Committee was unclear on which populations would be sampled, whether the
calculation eliminated the need for binning, and whether the "ceilingprinciple” calculation
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A. The Committee’sJustification

The problem with the “ceiling principle” is that there is no scien-
tific basis underlying it. The NRC Report offered only an assumption
both that population substructure exists and, albeit implicitly,? that its
effect is so substantial as to render the use of the product rule unscien-
tific and unworthy of admission into evidence. The Committee made this
assumption in the face of strong evidence to the contrary.?!

To qualify as scientific evidence, the proffered information must
have a basis in science.*? “Scientific methodology today is based on gen-
erating hypotheses and testing them to see if they can be falsified; in-
deed, this methodology is what distinguishes science from other fields
of human inquiry.”** The Supreme Court called the ability to reproduce
the results of the experimentation as “a key question’’ in determining
admissibility of scientific evidence in federal courts.®*

The Committee generated a hypothesis when it assumed that popu-
lation subst