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. SUMMARY 
Scientists, U.S. policy-makers, and international law now agree: The long-

term depletion of the stratospheric ozone layer poses a serious hazard to human 
health and the global environment. Emissions of chlorofluorocarbons (CFC's) 
and other forms of chlorine are catalyzing chemical reactions in the upper 
atmosphere, breaking down the Earth's shield of ozone and allowing an increased 
level of solar ultraviolet radiation to reach the Earth's surface. Increased 
ultraviolet exposure threatens crop yields and tiic viability of aquatic ecosystems. 
Tht Environmental Protection Agency (EPA) estimates that it could cause 
200,000 additional skin cancer deaths in the United States over the next fifty 
years. The United Nations Environmental Programme (UNEP) projects that 
ozone depletion over the United States and comparable latitudes could reach ten 
percent by the end of the century, triggering millions of additional cases of skin 
cancer, blinding a million people, and weakening human and animal immune 
systems around the world. 

Many people within the U.S. govenunent are working hard to limit that 
danger, but the Federal procurement bureaucracy, centered within the 
Department of Defense (DOD), still requires that government contractors use 
ozone-depleting substances, such as CFC-US (Freon), in their work. Military 
specifications, ("mil-specs") set the standard, not only for weapons production 
and maintenance, but for the rest of industry. As a result, emissions of ozone-
depleting chemicals continue, despite international agreements to phase out such 
substances. 

• In 1989, the 100 U.S. industrial plants reporting the largest quantities of CFC-
113 emissions included 26 major Defense contractor plants and 3 nuclear 
weapons plants. Those military plants were responsible for 7.35 million 
pounds, of CFC-113 releases, equal to 29.5% of the top 100 releasers' 
emissions. 

• The Pentagon itself reports using over 5.75 million pounds more of CFC-113 
in 1989, primarily as a solvent for cleaning electronics equipment and metal 
parts. DOD is scheduled to provide new summary data to Congress, but its 
individugil facilities are not required to report releases of ozone-depleting 
chemicals. We estimate that the armed services and weapons plants are 
responsible for about 31% of America's reported CFC-113 emissions. 

• The non-military plants of the top 100 military contx'actors released an addi­
tional 7.24 million pounds of CFC-113, or 29.0% of the top 100 releasers' 
emissions. Though not required to follow military specifications, many of 
these facilities rely upon military standards. Thus, this value serves as a rough 
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indicator of the influence that military specifications have over tlie aerospace, 
weapons, and electronics industries. 

• Over the last few years, the DeparUnent of Defense has issued a series of 
reports and directives designed to reduce the military sector's use and release, 
of ozone-depleting compounds. For example, a recent report to Congress 
recommended that DOD "identify an individual office" to coordinate jhe 
campaign against ozone-depleting chemicals. ITiough itXniO-V-mg..in-the-right 
directioMhe_effg^ Î ^D's schedule 
f"Sr^!lmmiirii^ release, procurement, and use of ozone-depletmg 
compounds includes no timetable for revising military specifications. 

. Both tlie Air Force Titan 4 expendable launch vehicle and NASA's Space 
Shuttle, often used for military missions, directly deliver vast amounts of 
ozone-depleting chlorine to the upper atmosphere. Each launch does as much 
to deplete the ozone layer as the annual release of CFC-113 f̂ '̂"!̂  "̂ ^̂  
individual industrial plants. Recurring problems with the Titan Solid Rocket 
Motor Upgrade (SRMU)—including accidents at both ground tests—provide 
an opportunity to develop a more environmentally sensitive booster. 

We applaud the progress DODhasjii^We tliank the many individuals 
withinli; U S T ^ d i i ^ solve the problem. We recogmze 
tl.at eliminating all ozone-depleting releases may be complex, ^ fficu t and 
costly. Nevertheless, we think that the Department of Defense as an agency 
devoted to protecting the American people, should intensify and accelerate its 
program to stop destroying the ozone shield. We recommend the following: 

1. All specifications requiring the use of CFC-n3 should be witM̂ ^̂ ^̂  
overridden by January 1, 1993. Tlie Pentagon should establish a metab̂^̂^̂^̂^̂  
eliminating requirements for other ozone-depIeting compounds frorn Federal 
standardization documents, technical data packages, and engineering drawmgs. 

2. Instead of a coordinating office, the Pentagon should establish a "CFC 
Command," with sufficient funding, personnel and authority to 1̂ ^̂ ^̂ /̂  ^̂^̂^̂^ 
priority campaign to protect, not destroy,, the ozone layer: an Operation 
Ozone Shield." 

3. Each military base should report its releases of czonc-depleting substances 
through the EPA's Toxics Release Inventory. 

4. The Air Force should choose an environmentally sound technology for Titan 4 
boosters and subsequent launch systems. 
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Everybody's Shield 
Few environmental issues have caught the attention'of the American 

people, from eight-year olds to astronauts, as the degradation of tlie ozone shield. 
The ozone layer, actually a concentration of triatomic oxygen (O3) in the 
stratosphere, from about 15 to 50 kilometers above die Earth, absorbs harmful 
ultraviolet radiation from the Sun. Throughout history and before, natural 
processes have continually created and broken down stratospheric ozone 
molecules. 

Starting about two decades ago, however, humans started releasing large, 
quantities of chlorine-containing pollutants into the upper atmosphere. As a 
consequence, ozone concentrations are declining measurably, creating at times the 
'*o2one hole" over Antarctica, an actual gap in the ozone layer. In April, 1991 die 
Environmental Protection Agency announced that the ozone shield directly above 
the continental United States—and other countries at the same latitude—has 
degraded as much as five percent over tl:e last decade, twice the depletion that 
scientists had anticipated. In October, 1991 the United Nations Environmental 
Programme projected, "With the increases in chlorine and bromine that are 
estimated for the year 2000. the additional ozone losses during the 1990 s are 
expected to be comparable to those already observed for the 1980 s. ' lhat is, 
ozone depletion at middle latimdes may reach ten percent by the century's end. 

As the ozone layer degrades, the level of ultraviolet radiation reaching 
Eartli rises much faster tlian most life forms can adapt. Ultraviolet radiation at 
the upper end of the ultraviolet spectrum (UV-B) poses a threat to all_ living 
organisms because it can damage DNA, the substance containing the genetic code 
of all living cells. Increased exposure to UV-B can damage aquatic ecosystems, 
crops and trees, and the immune systems of humans and other animals. 

Increased UV-B radiation triggers skin cancer including deadly 
melanomas and the more prevalent non-melanoma cancers EPA P^^J^f ĥat the 
deoletion of the ozone layer could "increase the number of skin cancer deaths in 
S t e d States over L next fifty years by about 200,0 0 as well as ere 
other severe health problems."̂  A UNEP panel estimates, "If ^^ure ozone losse 
reach ten percent and are sustained at that level, non-melanoma f ^an^^'^ 
expected to increase by 26 percent. Ibis would mean an increase of 300.000 new 
skin cancer cases each year worldwide.*'̂  

lUniiid Naiions Environmcni Progammc/World Meteorological Organi7.iion, "Exccuavc Summary; Scicntinc 

^rr;^ssS(?^^s:« 
Executive Summary." November. 1991. as summari::cd in David Donigor, Liz Cook, and Michael Oppcnh.imcr. 
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UV-B radiation also plays a role in the formation of cataracts, the clouding 
of eye lenses that often leads to blindness: "With a sustained ten percent ozone 
loss, tiiere would be an additional one million blind people in the worid."'̂  

As indicated by the unexpectedly high level of ozone depletion over the 
U.S., scientists do not yet fully understand the chemical processes that destroy 
atmospheric ozone. It is generally agreed, however, tliat each ion of chlorine and 
bromine in the upper atmosphere triggers a series of chemical reactions in which 
hundreds of ozone molecules are broken down. Chlorofluorocarbon (CFC) gases 
such as CFC-113. sold by Du Pont under the trade name Freon, are released at 
the Earth's surface and move through the atmosphere for years. Eventually they 
reach the stratosphere, break down, and catalyze ozone depletion. Some sources 
of chloride ions, such as hydrogen chloride from solid rocket motor exhaust, 
only threaten the ozone layer when they are released directly in tlie stratosphere. 

In the U.S., CFC's are used in aerosol propellants. in the mariufacture of 
plastic foam and insulation, in refrigeration and air conditioning equipment, and 
in the sterilization of medical instruments. Halons, similar compounds that also 
mclude bromine, are used in fire extinguishing equipment in areas containing 
sensitive, electronic devices. CFC-113 is used to clean metal and electromc 
components and assemblies. 

Americans have been aware of the threat of ozone depletion since the late 
1970's, when warnings about releases of CFC's-then known ni^^^Jj 
fluorocarbons-from aerosol cans led to consumer boycotts and the prohibUion 
of that use and the development of more ozone-fnendly ^̂ b̂st tutes. Today 
thousands, perhaps millions of people avoid buying foam cups. CFC-based 
insulation, and car air conditioners, doing their part to protect the ozone shield.̂  

Part of the Problem 
Meanwhile, the U.S. Department of Defense (DOD), ̂ n agency charged 

with responsibility for protecting Americans against ^^^^^^V .' nvToTone 
key part of the problem. Though DOD officially recognized its role in ozone 
depletion more than three years ago, its efforts to shape up have been woefuUy 

inadequatê ^̂ ^ the ban of CFC aerosol sprays, the Reagan Administration 
abandoned plans to further regulate CFC's, and Du Pont sought new markets for 

"Pcdaon for Acceleration of ±z Phase-Out Schedule for Ozcne-Dcpleliag Chc^i-h and R̂^̂  Natural 
Resources Defense Council. Friends of the Earih, Environmental Defense Fund, December 3,1./J1. p. 15. 

5sS for example, Penny Mlntz. "CFC's: Jusi Say No." The Amicus Journal, Naiml Resources Defense Council. 
Summer, 1991, p. 29. 
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the compounds. The electronics and aerospace industries, i " * f P'-̂ĉ^̂^̂^ 
phasing down their use of cancer-causit,g f Iven's . ^ f ^ as "Chlo ce*̂ ^̂  
adopted CFC-IU as an effective alternative.* By 1985, ^c=°"f^^,J° 
n p'crcent of CFC's used in the US, and its usê^̂^̂^ grow.„ 1 ^ - -

In 1986, according to DOD itself the "A^^j/^S^^.^cTc^^^^^^^^ 
supplying equipment to them accounted for nearly hair the nation u 
Tse ' We believe u.aj undcJiuii ll'.-r'^''''^'\VTrm > dLte ha 

(NTCF) m«e that 
direct consutription ^ '̂''̂ ^̂ ^̂ ^̂ ^ that inilitary 
37% of the CFC's emitted m the U.S. cacn ysA', a. 
snî dfications accoujjt-fnr m muth gs 31% more.^ 

Earlier studies have shown that military contractors are among the tô ^ 
releasers of CFC-U3 in California and Florida.'" To determine " '̂̂ ^^^ ^̂^̂^̂  

NTCT identified military plants among the top 100 
nationally, Nlt-r nas lucuiinsu cpj... Toxics Release Inventory (IRl). 
CFC-U3 in 1989, as reported to the EPA ^ ^^2, „ ^jng firms. 
Those top 100, accounting for nearly 40% of " 
provide a good representation of the entire CFC-U3 marKet. 

I . 1989. mihtary and nuclear P^eXte?^^^^^^^ 
total. (Sse Appendix on page 1^j^'f ""^ j^^^^^^^^^^ aUocated 
113 production plants-which sell to Oie inihta^ swtor that military facwri" 

r r f sSKBi - r^ r j 'S^^n t ^ ^ y *e ĉ -̂"̂  
reporting facilities in the U.S. , 
— V 1QC6 ';Sarflues that il\c electronics inrtu.'iU7 

D̂ennis H.y«, -H!J.1« ̂ ' ' ' i f ^ u ' f ^ ' J ' ^ ^ . T ^ i ^ : ^ ^ ^ ^ ' ' ^ '"^'""'"Sif . „.., 

AsStSccreiary of Defense (Public Affairs), November 2,1983 . . ô jô ĉr. 1990; and "Florida 

Weapons Contraciors Deplete Ozone Uycr, News Release, non^ 
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1989 Top 100 Reporting Air Releasers of CFC-llS in United Stiitcs 

Military Plants 26 6.601.765 26.5% 28.4% 
Energy Depiirtment Nuclear Weapons Plants 3 750,816 3.0% 5.2% 
Top 100 Miliiaiy Contractors'Non-Militiiry Plants 27 7.236.317 29.0% 31.2% 
Non-Militaiy Plants 39 8,621,538 34.6% 37.1% 

Total, Plants t/i-m5 CFC-113 95 23,210,436 100.0% 
Du Pont CFC-113 Production Plants 5 1,705.256 6.8% 
TOTAL: Top 100 Relca.«;cî  100 24.915.692 100.0% 

Furthermore, the military itself is responsible for an enormous volume of 
ozone-depleting emissions. In 1989 it used 1,212 metric tons, or 2,672.000 
pounds of halons and 4,255-metric tons (9,381,000 pounds) of CFC's, including 
2,620 tons (5,776,000 pounds) of CFC-113. If that use is roughly equivalent to 
CFC releases by the armed sen-ices, then the military sector's direct share of 
reported U.S. CFC-113 releases rises to 37%.!̂  

But no one knows exactly how much the military releases. GAO reports: 

DOD has neither identified nor tracked all of its ozone-depicting chemical 
usage quanrititcs, specific uses, and emissions. Consequently, the military 
departments are not fully aware of where and in what quantities all the 
regulated chemicals are used.̂ ^ 

J^mry is not currently requiretl^ to report such f^t^UsU^J^} 
To-̂ ics F^^^?^^ Ttur.ntnrĵ -i'hough Pentagon otticiais nave pruml..Unro-

cooperate with the TRJ, military-operated ^̂^̂^̂"gs squeeze through the Foop̂ ô  
,T;A:^pi-V nn..m..nt.d:nring taciiitiesl Accurate, detailed, ^̂ ^̂ ^̂ ^ y ^̂ ^̂ ^ 
relLserreporting by thê P̂ ^̂  is important not only for ozon -depk n̂^̂  
substances, but for pollutants that cause more localized damage. F f f ^ ^ °f' 
' ^ General Accounting Office recommends that Environmenta P̂ teĉ ^̂ ^̂  
^ r ^ r . P A ^ ..p^nd-tHTTRrreD t̂ing base by including non-jiianu^^ U 

h Pv̂ mnf t.cUltl6a. andlHit Congress enact legislation requirmgTOera ffi^ 
^ 1^ n'rt Ŝ^̂^̂^̂  TRl proor'anrJî Wc agree: Lach militaiy baŝ  

. llTlii-! cflltimn refers to tlw 95 of llie top 100 facilities that do not manufacture CFC-113-all but Du Por.L 

releases of CFC-113, and then adding die armed forces share (not m the TRI data base) to coin uic num̂m 
(miliuiry) and denominator (all reporting facilities). 

. Office (GAO/RCED-91-121), June 1991, p. 31. 
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should report its release of ozone-depicting substances through the 
EPA's Toxics Release Inventory. 

Department of Defense responsibility for the use and rcleaŝ îLQzonê  
rf.pio.tinp substances does^r rtnr wirli milit'-̂ ry plants and bâ g?i.>̂ any non-
military plaiits use CFC-1 iTeither because they supply products indirectly to the 
military, or merely because military stan̂ -̂-̂ ^̂  havP. hce.n adopted m some m> 
military sectors. 

In 1988, William Parker, at tiiat time the Pentagon's top administrator for 
environmental affairs, explained the far-reaching impact of the Pentagon s 
requirements for the use of CFC-113; 

A shift away from CFC-113 is difficult, especially for the production of 
military equipment, because U.S. military specifications for soldering and 
cleaning as written discourage the use of alternative non-ozone depleting 
materials. These specifications have become the de facto worid standard lor 
electronic equipment manufacture for a variety of reasons: the military is a 
large customer and defense pacts with our aUies internationahze standards; 
companies often produce ilieir entire product line to qualify for po5Sih:e 
military purchase; companies produce commercial electronics to these 
standards because they are assumed to be a mark of qu.̂ luy; and foreign 
standards cite military spccLfications even for civilian applications. 

A more recent DOD. study agreed, "the commercial n̂ ^̂ f 
generany considers DOD standards to be 'state of the art' t̂^̂^̂ .̂̂ Ŝ̂^ 
deal of commercial manufacturing is done 0̂̂ ]''%'̂ ^̂ ^̂ ^̂ ^̂  
where product reliability is an issue."̂ ^ In 1991. a Bell Lab sc en ist figured 
that fifty percent of all electronics products are made Pf/I^^^^^J % 
because many companies do have have quahty specifications of their own... 

f T ^ e as a rough indicator of wider DOD responsibility, wrtarc-
, included irour^Llysis'a breakdown of the top 100 CFC-llB r M 
that are owned by the nation's 100 largest mihtary contractor̂ ^ did 
not identify as military plants. These military-influenced facilit es account lor 
2 % of tSeUssions of 5ie top 100 releasers and 31.2% of the releases of the 95 
CFC-using plants in the top 100 TRI list. To our knowledgê no one haŝ  

CFC's and Halon Use Reduction 

"Substitutes AltcmaUves to Chlorofluorocarbons (CFC's) and Halons, October 20,1988. p. M. 
16"Rccommendatlons for Eliminadng the Use of Otonc Depleting Compounds, p. 36. 
17jack Shandle, "Cutting Qui Cleaning." EUciroma, January, 1991. p. 41. citing Leslie Guin. 
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conducted the detailed slte-hy-site -alysisof *e ^̂ ^̂ ^̂ ^̂ ^ CFC use that would 
be necessary to more accurately measure the mihtary role. 

Part of the Solution? 
la 1987, the international community officially r̂̂ ^̂̂ ^̂̂ ^̂̂ ^̂̂  

environmental tlireat of CFC releases ^ t̂h tlie .^^^^^^ 
on Substances that Deplete the Ozone Layer. T̂ e 1990. tt now 
called for a fifty percent cut in CFC use by 1998. tong^^h.ned m ^^^^^^ 
bans CFC production by die year 2000. The l̂̂ an Air ACI ^̂ ^̂ ^ 
1990 of 1990 translated the Montreal goals into U.S. law, in casĉ  & 
stringent jjitermediate standards. 

While the Montreal Protocol and Clean AU Act r^P;"^« 
forward, they temper their protection of 
industry fliat a more rapid phase-out of <>?°"J.;'̂ ^̂ ^̂ ^̂ ^̂ ^̂  ozone 
infeasible or merely too expensive. E"" fn^J-i''^ f f j,,ion is taken 
depletion is a global disaster that ŝeot C M l i as »n 
" " ^ ^ ^ f f S t t g S S S ^ ^ ^ n̂d should eliminated by 

To further that goal. U.S. .e"^i'onmental groups have ^J^^ ^^^^i^^ 
Toxics Release Inventory to identify and P'̂ sure ™J0^ aWomia compl^x-
1987, three IBM plants, topped by XCadon"^^^^^^^^^ • 
with nearly 1.5 million pounds-led he national Ust ot ^ , 
Environmentalists, organized by the Silicon Vd ey To"" 
Eari oTy 1989 raUy at the IBM facility, demandmg a reduction m CFC use. 

Facing immediate pressure and the recognition fliat they would eventually 
need to sto| using CFC's. major commerciaUy onented electronics w^̂ ^̂ ^ 
responded. By 1989, IBM San Jose had reduced its annual CJC-113 em ssions to 
u raSÔ OO pounds using technologies such as a « f ^T^Xm^elec m AT&T, 
disk drive parts. Others, such as Digital Equipment, Northern Telecom, 
and Apple, announced plans to eliminate CFC use as weU. 

l«S«rulot*.raci,iucs™.h;'7or 100 MJiu^ 

asstmljlcs eleclronlc produtis for a vaitly of cusiomors,»iii! 1>W> u ">̂V o" mmpecs. suca f 
for caKS such as CM-Ha.ii$cn Radialor. 
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These points of non-ultraviolet light are encouraging, but CFC-113 use 
remains enormous. TRI participants reported CFC-113 air emissions totalling 
63,232,772 in 1989, the most recent year for which data is available. The New 
York Times reports: 

_ tSHy sWtitr luiiipaulu!] \\\vii RCT yet tatcen action, for lack of money v.i 
interest. Military contractors have not moved as fa.st as commercial 
computer and telephone companies, saving that regulations gave them less. 

Prodded by Congress, the public, and Defense Department insiders, the 
Pentagon now has a comprehensive program designed to phase out the use and 
release of ozone-depleting compounds and to identify, test. 
• environmcnuUy reagonsible substitutê Despite a senes ot oireciives ana siudic^ 
the Pentagon cffortremains slowandbureaucraticj 

DOD has established what it considers an "aggressive schedule" for 
eliminating the use of such compounds, staged to deal with ''non-essential uses," 
•'essential uses," and "mission-critical uses." For chlorofluorocarbons, including 
CFC-113, it sets the following schedule: 

Institute plans to reduce unnecessary releases during 
operation, maintenance, and training 

Institute plans to eliminate procurement and use 
Step use in new procurements 
Phase-out of current applications to 50 percent of 

1986 levels 
Reduce use in all applications to xero (except for 

recycled materials) . 
•Percent of current DOD use of CFC's 

Nnn-Es.scntial E.<;sential ]v(l.<!sion-CritiCHl 

October. 1990 October. 1990 October. 1990 

Jfar.uary. 1992 January. 1993 January. 1994 

January. 1593 January, 1994 January, 1995 

January, 1993 January. 1995 January, 1998 

Jajiuary, 1994 January. 1996 ^^uary,2^ 

21% 50% " 29% 

•—5- This schedijle may enable DOD to qaeet̂ the goals of the Clean Air Act 1 ^ 
tT.p_ VTA,̂ ti-paTPr2tnrr l̂, hnt it faik tn treaTQ^QITrTtê ri•gtiOÎ -arS-an-en̂ ^̂ ^̂  
crisisrNSITessential uses, the category slated for the most rapid response, only 
account for 21% of tlie DOD use of CFC's! The definition of non-essential uses 
only mentions "comfort cooling in family housing and installation support 
activities" as examples. Mission-critical uses are supposed to be combat-related, 
bur fiAO finds that tlie Naw and Air Force use that categorv too loosely. It sayŝ  
that the. Pftntagon "has defined mission-critical uses so broadly that the niilitary 
departments have significant latitude in identifying uses that can continue beyond 
the planned production_£haia= t̂."2Q While it may be difficult to repia"ce fire-

IgÂ flTftw pcillack. "MQYinjfnTr i-i Pi'HWT 0̂ :2̂ ^ Layer." New York Tmes, May 15.1991. 
), "Ozone-Dcplctlng Chemicals," p, 3. ^ 

7^ 
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fighting halons in electronically shielded command and control facilities, there 
are already proven substitutes for CFC-113 in many, if not most, solvent uses. 

More important,-4Ms-seh©dule:ijfAr phasing out DOD CFC use maizes no 
£iTvv̂ lj-̂ fprf>rr,»̂ .t/̂ ^ tĥ*. nF POD policies which have tha. 

" ^ ^ > ; a , j . A _ i i I •'"^"'"'rt-Tt ^ J „ ^ J « J . I I S J A i W f x / s K A r t - i i * ^ « l greatest impact d̂ ogoifl̂ F̂lfT̂ ^̂ '̂̂ ^̂ ^ standards, which guide the chemical 
choices of a major portion of U.S. industrŷ JnOucncc miich ivie>i'c than the 
£mi£onm&fttftl pidttlî cb uf amied services. Yet the Pentagon has announced 
no timetable for phasing out such milspccs. This is the greatest gap in 
the DOD stratcj 

To its credit, the Department of Defense has begun to examine the 
thousands of milspecs that call for the use of ozone-depleting substances. This 
process has the support, at least on paper, of top policy-makers, and many 
Pentagon researchers and managers are taking the task seriously. Compared to 
major commercial firms, however, the Pentagon's progress is extremely slow. 
GAO reports, as of September, 1991, tliat the Pentagon had revised only one of 
9,600 standards requiring its contractors to use ozone-depleting chemicalsl̂ i It 
calls on the militaryto speed up the revision process. 

In fact, the Pentagon appears to be resisting pressure from its conu-actors: 

Despite a'mandate last May from the Assistant Secretary of Defense for 
Production and Logistics calling for switching to CFC alternatives, some in 
DOD are resisting. Others are reworking their specifications, but mainly to 
please nervous suppliers who expect to run out of CFC cleaning agents.... 
Front-line DOD specification officials are well aware of the [Defense 
electronics contractors'] initiative, but, said one specification official. 
"We've not gotten a lot of direction from DOD in terms of this issue—at 
least not mc."22 

To overcome inertia within the DeparUnent, high-level DOD officials 
must set a timetable for eliminating requirements for ozonc-dcpleting 
compounds from Federal'standardizfition documants, technical data packages. 

__ai]^_^ngirieerî ^ or overri( 
milspecs requiring CFC-113 Solvents by January 1, 1993. To back that 
up, they should dedicate sufficient funds and personnel to quickly revise more 
Vdetailed documents to iiT̂ nrp̂ '*''̂ ^ nhnnfroAJ 

DOD's CFC Advisory Committee, comprised of five members each from 
DOD, EPA, and industry, recommends that DOD identify an individual office to 
coordinate the effort to eliminate requirements for CFC's and other ozone-

2iim,p.4. 
22"D0D Asked to Stop Requiring CFC Solvents," Defense Cleanup, Marcli 1,1991, pp. 1-2. 
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d^nletin^^ comoounds 23 T i a l l i - a - g w d T ^ ^ 
r - ^ S ^ r f S ^ S ^ 5 ^ ^ >vith the budget, pcrsonne , 

and authority to force recalcitrant bureaucrats to "^o '̂̂ .̂ ^^J ;̂/' 
should be headed by someone wiOisufficient rank to ensure coopemuoi^ all 

Though the U.S. military has a well-deserved reputation for bureaucratic 
inefficiency, it recently proved its ability to respond to a n̂sis, mov"̂ ^ ĥ  
of thousands of people and vast quantities of materiel to the M^^/^^a . Ozone 
degradation poses a clear and imtmediate threat to the environmenta security of 
the United States, and our Defense Department must shift from a des royer of the 
ozone layer to a protector. We need an Operation Ozone Shield. 

Rockets Attack the Ozone Layer, Too 
Together, industrial and military users of CFC's represent the largest 

threat to the ozone layer, but Air Force aiid NASA space 1̂ "̂/̂ "̂/̂ ^̂ ,̂̂ °̂̂  
largest individual sources of ozone-depleting chemicals. Large solid-fueled rocket 
boosters, used by the Air Force on the Titan 4 expendable ^^^^f '̂J'̂ ^^^y^^^^^^ 
on the Space Shuttle, generate hundreds of thousands of P̂ îĴ ŝ °Ltoxi^exhau^ 
everi time they bum'̂  A major Portion_o_fJhMX^ta^^^ 
When released near the'Eirth-V^facerhydrogen chloride combines w 0̂  water 
in the atmosphere to form hydrochloric acid, creatmg acid râ n or acid loĝ  
When emitted in the stratosphere, hydrogen chloride quickly break, down nto 
.chlorine and hydrogen. The chlorine, identical to chlorme from CFC s. triggers 
ozone-depletion reactions. 

Each Shuttle launch, reports NASA, directly deposits 68.000 kilograms 
(150,000 pounds) of chlorine into the upper atmosphere/Hiis 
mo;nt of chlorine in 263,000 pounds of CFC-llS. In all of 9 only one 

industrial plant in the United States-Du Font's West Virgmia faciluy-relea ed 
enough CFC-113 to equal the ozone destruction caused by three shuttle 
hurles-a^d N^^ nol fires several Shuttles each year. Only four otiier plan s 
release as much as two launches. Only twenty-seven more equalled the ozone-
depletion impact of a single launch. , , , h l̂f rhP 

With each launch, the Titan 4's solid-fueled boosters emit nearly half t e 
hydrogen chloride as the current Shuttle boosters. Ue larger Titan s bol C 
Rocket Motor Upgrade (SRMU), now in development, is supposed to release 
nearly sixty percent the exhaust as the Shuttle. With three to eight launches 

23"R<jcommciidations for Eliminating the Use ofOione DcpleUng Compounds In the Pcfcnsc S îor," p. ES-2. 
2̂ 'For a more detailed report on Uic tojcic Impact of U.S. rocket launches, sec Lenny Sicgcl, No Free Launcn. 
Naiional To>:ics Campaign Fund, August, 1990. 
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planned each year, the Titan program ranks just behind the Shuttle on the list of 
the largest annual ozone depleters. 

NASA argues that solid rocket launches represent a small part of the 
overall problem, but that is no reason to ignore them. If our government does 
nodiinc to eliminate sources of tliat size, then it will accompHsh virtually nodiing. 
In fact" it am set back the entire ozone-protection effort by example: Why .should 
releasers of minuscule amounts of ozone-depleting chemicals, such as small 
businesses and individual consumers, make sacrifices to help maintain the ozone 
layer when well funded Federal agencies such as NASA and the Air Force ignore 
tlie largest sources? 

.^donoTcall for an immediate end to space-launch activities. Rather we 
^̂ l̂ f'̂ r p h??* in r̂ v̂piAptrtf̂ nt of np.w .̂ f̂ iid rocket boosters—the Shuttle's 
Advanced Solid Rocket Motor and the Titan SRMU—before tliey are produced. 
Future launch programs, such as the National Launch System, should also use 

There are several possible alternatives to solid boosters, each of which 
must be evaluated for cost, safety, thrust, and pollution. Among the candidates 
that appear, at least at first glance, to pose a lesser environmental threat are liquid 
|.ŷ P̂j.(.̂ -r.vygon .n̂ ;r̂ p, jiVp tht>. itU.'s main sngiiie: hvbrid engines, which 
use a iiibberized solid fuel in combination with liquid oxygen; and sohd rueis 
witli magnesium added to combine with chlorine products. 

As the participants in the Montreal Protocol and the EPA start to look at 
the impact of rocket launches, the Air Force, at least, sees the handwriting on the 
wall. An Air Force environmental official told the Los Angeles Times. "ITie EPA 
has yet to develop precisely what their regulations will be, but we know it's 
coming. 

We think it should come sooner, rather than later, and the Titan SRMU 
may be the place to start. The SRMU project is already in trouble, suffering a 
lethal accident in September, 1990 and a failed test-firing in April, 1991. It is at 
least a year behind schedule and five percent above budget. As a result, the Air 
Force is seeking new booster options, including at least one proposal for a liquid-
fiuOftt;] b'''̂ .';iftr.(fThr Air Ffiri i liiiiî l rhnnif̂  nn ffŷ -Anmon) •• 
cchnology for Titan 4 boosters. 

^̂ Gcorge Hatch, "Is Space Age OfHng the O'ionc?" Los Angeles Times. July 21,1991, p. BS. 
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Appendix: Top 100 CFCllS Air Releasers by Sector, 1989̂ ^ 

Military Plants '̂' 
Air Force Plant No, 4 
IBM 
(jcneral Dynamics 
Mis!?. Army Ammo. Plant 
IloncywcU 
Eastman Kodak 
United Teclwologics 
Allicd-Simal 
Honeywell 
Moog 
General Dynamics 
Air Force Plant No; 44 
General Electric 
Bulova 
Allied-Signal 
RajilKon 
United Tecluiologics 
Pneumo Abcx 
General Motors 
Unisys 
Rockwell Inicmational 
Honeywell 
SCI Systems 
Moloiola 
Scqua 
Boeing 

General Dynamics 

Mascn & Hanger 

Hamilton Standard 
• AirRcscarch 

Hughes Aircraft (G^̂ ) 

Hamilton Technology 
Garniti Engine 

Prait&. "Whitney 
NWL Control Systems 
Hughes Aircraft 

Atlantic Research 

Fon Worth, Texas 
Endicolt, New York 
East Camden, Arlcan.sas 
Stcnnis Space Center, Miss. 
Clearwater. Rorida 
Rochester, New York 
Windsor Locks. Connecticut 
Torrance, California 
Albuquerque. New Mexico 
Ea.st Aurora. New York 
Pomona, CalifonJa 
Tucson, Ari'iOna 
Lynn, MassachusclLs 
Lancaster. Pennsylvania 
Phoenix, Arizona 
Lowell, MassachusctUĴ  
North Haven, Connecucut 
Kalamazoo, Michigan 
Fullcrton, California 
RoscvilJc. Minnesota 
Richardson, Texas 
Minneapolis, Minnesota 
HuntsviJIe, Alabama 
Scoitsdale, Arircna 
East Caindcn, Arkansas 
Renton, Washington 

6,601,765 , 
5CO.000 
484,200.. 
41'/.422 

• 40S,400 . 
. 3-8,(X)0 
3'77,000 

. 321,000 
300.000 
293,537 
275,275 
253,780 
232.905 
231,334 
225,000 
185,600 
179,300 
170,000 
168.895 
161,510 
160,CC0 
157,608 
157,6CO 
149.380 
140.100 
138,519 
135,400 

26.5% 
2.0% 
1.9% 
1.7% 
1.6% 
1,5% 

' 1.5% 
1,3% 
1.2% 
1.2% 
1.1% 
1.0% 
0.9% 
0.9% 
0.9% 
0.7% 
0.7% 
0.7% 
0.7% 
0.6% 
0.6% 
0.6% 
0.6% 
0.6% 
0.6% 
0.6% 
0.5% 

26A11 of the release figures here and in the Appendix are taken ^JJl Ĵ ^̂ ^̂ P̂ Ĵ t̂̂  ^ ^ h l u J e sumrr,er of 
113 Releases in 1989 ' August 1.1989. Unfortunately. nauonal l W , 
1992. EPA does not check the ̂ ubniissions o part.ĉ aung com̂^̂^̂^̂^ S .Jius re available, 
by indusû .Nevcraieless, it is the best yard.<ibck of CFC-113 and o m c r \ . . J-JQÎ  JY,,,,̂  Coiiuoci 
2̂ In gencnil. we counted military plants those facilities rcTorung ^ ' " f . ' co, Sctor. and 
awidS b fiscal year 1989. (Sec •'Dollar Su.nmary of ^^^^ ôn̂^̂ ^̂ ^̂ ^̂  did not 
Place," DOD Directorate for mrormaiion P̂̂ ^̂  ^ ^ . i t S r S J S ^ "̂"̂ ^̂ '̂ ^ 
identify as military plants SwragcT«hnolo|y'aLou.3v>^^^^^ ^^^^ ^ 
Compaq plant in Houston, Texas (with $3,425,000). OtUhooUicr jxall portion of sales, 
Kod̂ c'mRochester.New York, v'hcre$33,533 WÔ^̂ ^̂  
Based on anecdotal information, we included a United TechnologicsA^ att f^^^'^^^^ 
Connecticut and a Boeing f̂ ciUty in Renton, Washmgwa nU e n^^^^ 5̂35 
"mothballed" Army-owned Mississippi Army Ammuniuon Plant, even Uiougti u J ^ J " ; "J rccistercd 
c S c t statistics. Only cne other plant on our military list, Mooĝ s East Aurora, New York facioiv, rcgist-rco 
below $16,000,000 in fiscal year 1989 contracts, with $8,772,000. 
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Dcparlment of Energy Nuclear Weapons Plants 

BcndU P ! S ' ' ^ "̂"̂  Du Pon êsUngliouse Aiken, South Carclina 

Ô Ŝ ant S S a SS^SSSS 
Non-Military Plants 
Gcnonil Motors 
IBM 
General Motors 
AT&T 
Boeing 
Motorola 
General Motors 
AT&T 
Ford Motor 
Hewlett-Packard 
Acustar 
Allied-Signal 
IBM 
General Electric 
Motorola 
General Motors 
GTE 
Generjl Electric 
AT&T 
Moton:1a 
Motorola 
Unisys 
IBM 
AT&T 
Rockwell Intemadonal 
TRW 
AT&T 

of Top 100 Military 
Harri.son Radiator 

Dclco Electronics 

Ford ElecLionics 

Chry.sler 

Dclco Elecironics 
AG Communications 

Tcchnar 

Contractorŝ ** 
Lockport, New Yoric 
Rochester, Minnesota 
Oak Creek, Wlscorjiin 
Lee's Summit. Missouri 
Everett, Wa.shington 
Arlington HcigliLs, IJlir.ols 
Coopersvillc, Michigiin 
NorJi Ai'.dovcr, Mas.sachiis 
Lansdale, Pennsylvania 
Boi.sc, Idalio 
Dayton, Oliio 
Baton Rouge, Louisiana 
San Jose, California 
Louisville, Kentucky 
Scguin, Texas 
Kokomo. Indiana 
Nonhlake, Illinois 
Morrison. Illinois 
Oklahoma City, Oklalioma 
Plantation, Rorida 
Phoenix, Arizona 
Qcar Lake, Iowa 
Austin, Texas 
Little Rock, Arkansas 
Downers Grove, Illinois 
Irwindale, California 
AUcmown, Pennsylvania 

750,816 3.0% 
400,000 1.6% 
176,300 0.7% 
174,516 0.7% 

7,236,317 29.0% 
660.250 2.6% 
624,000 2.5% 
540,100 2.2% 
505,000 2.0% 
460,160 1.8% 
350.000 1.4% 
300,000 1.2% 

s 295.010. 1.2% 
279,000 1.1% 
260,000 1.0% 
259,000 1,0% 
235.250 0.9% 
230,000 0.9% 
227,000 0.9% 
190.000 0.8% 
178,029 0.7% 
173,000 0.7% 
166,100 0.7% 
160,700 0.6% 
155,000 0.6% 
154.000 0,6% 
150,000 0.6% 
150,000 0.6% 
143,000 0.6% 
135.868 0.5% 
128.310 0.5% 
127,500 0.5% 

28p 1 , — 
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Non-Military Plants 
SCI Systems 
Robert Bosch 
Baxter Healthcare 
Seagate Technology 
Grain Industries 
Na.shua Coiporaiion 
Bitxter HcaiaiCarc 
Compaq Computer 
Northern Telecom 
Lennox International 
WCI Holdings 
Storage Technology 
Intcr-Oty Products 
Wacker Sillronic 
Timkcn 
Millipon: 
Sony Magnetic Products 
MESIC Electronic Maierials 
Mcramec Group 
Bristol-Myers Squibb 
Becion-Dickinson 
Gentcx 
Siemens-Bcndix Automotive 
Pilkington Holdings 
C. R. Bard 
Bausch&Lomb 
Galsonic Manufacturing 
Matsushita Electric 
Schering-Plough 
McDcnnott 
Bccton Dickinson 
Jepson Coip. 
Stanley Electric 
Becton Dickinson 
NMB 
Evcon Industries 
Electjomedics 
CIMCO 
NMB 

Imprimis Technology 

Collins & Aikman 

Hcil-Quakcr 

MPB 

Fasliioti Shoe 
Zimmer 

Sola Barnes Hind 
Bard Cardiopulmonary 

Wesley-Jcssen Ccrp. 
Babcock& V/ilcox 
Vacjtaincr 
Signet Annorlite 

Dcsenjt Medical 
New Hampsliirc Ball Bearings 

New Hampshire Ball Bearings 

LOCATinN CFC-113 Emiy.sions ̂ hŝ  % Of TOD 100 

Rapid Giy, South Dakota 
Charleston, South Carolina 
Mountain Home, Arkansas 
Omaha, Nebraska 
Elkhart. Indiana 
Mcnimack. New Hampshire 
Anasco, Puerto Rico 
Houston. Texas 
Chapel Hill, North Carolina 
Fon Worth, Texas 
Farmville, Nonh Carolina 
Louisville, Colorado 
Lcwisburg. Tennessee 
Portland. Oregon 
Kccnc.Ncw Hampshire 
Cidra, Puerto Rico 
Doihan, Alabama 
Moorc, South Caxlina 
Sullivan, Mi.̂ souri 
Warsaw, Indiana 
Columbus. Neb.aska 
Simpson, Pennsylvania 
Newport Ncws_. Virginia 
San Diego, California 
Las Piedras, Puerto Rico 
Rochester, New York 
Shelbyyille, Tennessee 
Franklin Paik. EJinois 
Chicago, Illinois 
Lynchburg. Virginia 
Sumter, South Carolina 
San Marcos, California 
London, Ohio 
Sandy, Utah 
Peterborough. New Hampsl-
Wichita, Kansas 
Englcwood. Colorado 
Costa Mesa, California 
Chatsworth, California 

CFC-113 
Du Pont 
Du Pont 
Du Pont 
Du Pont 
Du Pont 

Production Plants 

Chambers Worics 
Corpus Christi Plant 

Washington, West Virginia 
Qcarfic'd, Pennsylvania 
Doepwalcr, New Jersey 
Inglcside, Texas 
•Aniioch, California 

TOTAL (INCLUDING CFC-113 PRODUCTION PLANTS) 

8,621,538 34.6% 
534,356 2.1% 
510.000 2.0% 
450,000 1,8% 
323.000 r;3% 
309.000 1.2% 
298.000 1.2% 
273.375 1.1% 
270.000 1.1% 
2(54.500 1.1% 
264.068 1.1% 
262.805 1.1% 
251.545 1.0% 
244.000 1.0% 
240,000 1.0% 
231.000 0.9% 
200.000 0.8% 
198.246 0.8% 
190,000 0.8% 
189,000 0.8% 
188,862 0.8% 
188,630 0.8% 
187,655 0.8% 
182,746 0.7% 
181,800 0.7% 
160,000 0.6% 
160,000 0.6% 
160.000 0.6% 
160,000 0.6% 
159,920 0,6% 
151,500 0.6% 
150,000 0.6% 
148.165 0.6% 
140,000 0.6% 
138,108 0.6% 

lire 136,979 0,5% 
135.240 0.5% 
132,184 0.5% 
129.000 0.5% 
127,654 0.5% 

1,705,256 6.8% 
800.000 3.2% 
279.480 1.1% 
229.623 0.9% 
211.553 0.8% 
184,600 0.7% 

24,915,692 100.0% 


