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|. Introduction

Irand dirst efforts to acquire nuclear weapons technology were detected in the early
1970s, while the Shah was still in power. While Iran seems to have halted such efforts
during the initial period oftte Khomeini regime in the early 18§ it changed its policies

after Iraq began to use chemical weapons and-tange missilesluring the Irarlraq

War. By the mid 1980s, Iran was actively developing chemical weapons, acquiring
ballistic missiles, andesumed its efforts to acquiraucleartechnology with nuclear
weapons applications.

|l rands Steadily Less Convincing E

Iran continues to deny that it hasiaclearweapons program, biias declared thdt has
chemical weapons as part $ obligations as a signatprto the Chemical Weapons
Convention(CWC). Iran has never made a secret of its development of steadily larger
and longerange ballistic missilesgnd for nearly a decade it has failedfutly comply

with the efforts of the UN and International Atomic Energy Agefi8fA) to determine

the true nature of its nuclear programs.

It has never been possible to prove that Iran has an active nuclear weapons psiggam
material available in opesourcesalthougha US National Intdigence Btimateissued

in 2007 declared that there was classified evidence that Iran had had an organized
program, and had suspended that program in 2003. Year after year, however, the IAEA
has found new indicatord ranian activities that Iran had notdiged and has created a
steadily longer list of indents and weaponselated activities that Iran has failed to fully
explain.

In terms of is missile capabilityJran is the only country not in possession otlear

weapons to have produced or fligested missiles with ranges exceeding 1,000
kilometerst | r ands continued expansion of t he r an:q
further supports international comcerns abou

| rands Pr ogr es sArnied MissiteapablNity c | e ar

At the same time, Iran has moved steadilys@tdo the ability to produce fissile material
Tthe only thing it lacks to make nuclear weapons. While Iran has always rddodgel

some explanatio for most of the activities the IAEA has challengéte cumulative
weight of evidence has grown so large that it is difficult not to believe that Iran is seeking
to develop, manufacture, and deploy nuclear weapons and nuclear armed missiles.

Iran has aditted it has chemical weapons, but has never properly declared its holdings
of chemical weapons, and the status of its biological weapons programs is unkaawn

has, however, managed to conceal enough of its military activities, and create enough
ambiguty, so that there is neeliable way to characterizes ability to acquire weapons of
mass destruction and improved means to deliver jttgnto estimate the current and
futurewar f i ghti ng c ahpmaiddibiblogical, eadiologidal, andiualeard s
weapons.

L Alex Bollfrass, Arms Control and Proliferation: Iran, Arms Control Association, January 2008, available at:
http://armscontrol.org/factsheets/iranprafile
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The situation is somewhat clearer in terms of delivery systdras. haslong hadlong-

range strile aircraft that can be used to deliver weapons of mass destracteits force
development efforts since the end of the dhay War have put heavy and public
emphasis on missielran alreadyhasbalistic missile forcexapable of reachintargets
throughoutGulf region its Shahab missiles have ranges in excess of 1,000 kilometers
and is developing a range of new ballistic and cruise missyfeems that can reach
targets in Israel, gypt, and Turkey, and deep into Europé&an has not, however,
provideda public picture ofwhetherit will arm its missileswith chemical, biological,
radiological, antbr nuclear (CBRN) warheads.

In balance, Iran seems to be developing all of the capabilities necessary to deploy a
significantnumber of nuclear weapons no later than 2020, and to mount therssile
systems capable of striking at targets throughout therreand beyondit has reached a

level of progress where is conceivable thadtan could build is own nuclear device as

early as 2009, although a time frame of 2@D15 seems more likely for the deployment

of actual weapons and nuclear armed rfedsirces. Similarly, while Iran may not have a
biological weapons program, it is already acquiring all of the equipment and core
technology necessaty develop and manufacture them.

|l randés | mpact on the Regional Mi |

|l rands act dyamade mhjeachaegesan theamdlitary balanae the Gulf and

the Middle East. Iran may still be several years to half a decade way from becoming a
meaningful nuclear power, bewven a potential Iraniandue ar weapons has | e
neighbors, the US, aridrael to focus omn Iranian nuclear threat.

For the US and Israel, this focus has led to the serious consideration of preventive war.
The US however, isalsoexamining options for defense and extended deterrence. So is
Israel, with the fundamerntdifference that it sees Iran as a potential existential threat to
Israecbs very existence.

For the GulfStates and nations like Tusdy, the prospect of a nuclear Iran has led to
consideration of the acquisition of nuclear weapons and missilesgsféll have sought

to find diplomatic solutions to halting Ira
that can ensure that Iran does not covertly develogear weapons or a breakout

capability.

At the same time, howevenone of the states inlk@d can count on diplomacy
succeedingandt he odds of success have slowly decl |
capabilities have moved forward Ne i t h e r likefisecarityr antl @nomic

incentives, nom s t i, lik&k WNDsanctions and economic canastts, have so far had

much success. The end result is that military options like preventivedetrrence,

defense, and the ability stuallyfight a nuclear exchange ways that would cripple or

destroy Iranreceive steadily greater attention.

lIregul ar Wars and AWars of I nti mioc

|l rands pr oagnudearsweapanwaapabilisy has had additional major effects.
Every state dealing with Iran must decide whether some formcobmmodations
possible, and consider its relations with Irantie context of dealing with a future
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nuclear power.While a state like Israel may focus amarfighting, other state$

parti cul ar | y--nhust@ecrégasinglydeal with &hdranswvhich can use nuclear

weapons as tacit or overt threato bringpressure upon them. Even the future prospect

of an Iranian weapon, gives Iran added leverage ifithea r s of i nti mi dati on
much of the realvorld behavior of nations in the region.

l rands progress towards nucs$ withrits grosviagp o n s ca
capability for irregular or asymmetric warfare. It is one thing to deal wittblen us e of i t :
Islamic Revolutionary Guards Corps (IRGC) when Iran is a relatively weak conventional

power. It is another thing to risk taking decisive actior retaliating in force against

randbs use of i ,rwhea this tisksr creatirgy rlaktiag tension with a future

nuclear poweifi or the risk of escalation if Iran actually deploys a nuclear capability.
Furthermore, Irads t i e s wence iB yaq,ilirks to thenHezbollah, amations

with Hamas raise the specter that Iran not only can use proxies to help it fight irregular

wars butalsoto help it in some future covert delivery of nuclear weapons.

Unlike the Cold War, the shifts ithe regional balance caused by ba®m p ot ent i al nu .
weapongapabilities cannot be simplified into some fornfiot er o sum game. 0 Th
wide range of different players with different interdst¢hinside and outside the region.

There are no cleaules to the game, or even knowledgembfen andwvhether the game

will exist. The playing field also includecritical additionalareas such as the Afghan and

Iragi Wars, the security of energy exports that are critical to the global economy, and the
emeging role of China and Russia. Wild cards like North Koessl Pakistanthe

internal politics of the United Nations, and the weakening of the US structure of global

influence and alliance add still further complications.

The Problem of Time and Complexiy

Finally, any realistic examination off |l ranos
whether or not Iran crosses the nuclear threshdtdis dangerous to focus oarms

control, diplomatic prevention, and preventive wean in 2008 is not Iragn 1981. Iran

has had decades lwild up a technology basé&an has demonstrated that it has at least

three different centrifuge designs, afftat it can now build every element of the

production cycleneededo develop weaporgradeU-235 and the&eomponents of fission

weapons from a highly dispersed industrial base scattered throughout the country.

There is no way to be certain of IGas pr ogress or the ability
agencies to analyze it. While there has been a flood of uifiddssnalysis,much of it

contradictory andwith extremely dubious sourced any, and there have been no

meani ngf ul government r elpsestthirgy toounclaskiffedan 6 s e f
intelligence has been a few summary statements by ddSiamtelligence officialanda

few pages ofleclasdied summary judgmentsom the NIE issue in 200i7 judgments so

ambiguous and badly writtethat there meaning has been a subject of continuing debate.

As a result, it is impossible to know how welktimtelligence community can analyze

and predictlrads capabilities and how well It can t
equally impossible to determiriw lethal any preventive @reemptivestrikes can be,

how large an attack force might bequired, what level of battle damage assessment is

really possible, how many restrikes might exuired, and what level gbersistent
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surveillance and restrike activity might be need to achieve a given level of destruction or
suppressionoflilmdés capabilities.

These uncertainties do not mean that there are not workable military ofitimay. well
be possible to seriously delay Itais e farfd maké teem more costly and inefficient
At the same timeit is far from clearthat preventions really possible througkither
diplomatic ormilitary means.

Even successful diplomatic negotiations might lead Iran to dismantle its known facilities
while creating or strengtheninga covert program that any negotiable IAEA inspection
regime mightfail to detect or verify convincing enough to lead to decisive international
action. Even relatively successful Israeli or.8J preventive strikes might also end in
failure. Iran may haveadvanced to the point where a determifradiangovernment can
carty out an indigenous nuclear program in three to five yisatssupplies at least a few
nuclear weapons

Iran hasalreadyshown it has mobile longange ballistic missiles and is working on
cruise missileslran is alreadydeploying an activemissile force that could be rapidly
turned into a nucleaarmedforce, which could then be used in the laurchrwarning
(LOW) or launchunder attack(LUA)-mode i greatly increasing the risk of any
preventive or preemptive strike on Irarhe same would be trud arming aircraft and
putting them into the samend of quick reation modei one NATO used througimost
of its existence.

It is also possible that if Iran is prevented from creating an effective nuclear force, it
might be willing to take the riskfglanning forcovertnuclear strikesor turningnuclear
weapons over to proxies like the Hezboll&hrthermore, Iran will increasingly have the
option of creating an even more covert and unpredictable biological weapons program at
a timewhentechnology and equipment for far more advanced and lethal weapons is now
becoming available. Nuclear weapons may be the most lethal technology of'the 20
century btut it is far from clear that they will be the most lethal opiiothefirst decades

of the 2%,

None of thesepossibilities are reasos to reject diplomatic options or assume that
preventive military action will fail. They are convincing reasdaasassume that such
options will not necessarily succeed, anghowgreatreservatn about simplist media
reports or war plans or speculation by analyst® have no access to intelligence or
expertise in real world war planning.

They also are reasons to considéutarein which Iran at a minimum develops a serious

degree of nclear ambiguitywhere no one can be certain whether it has a rapid nuclear

breakout capability or a few hidden nuclear deviceB o mbs i n tHEBven basemet
apparent success in negotiating with Iran, or in executing preventive military options,
couldalso lead t@a futurewherelran slowly moves towards an actual test, deployment of

weapons, and a steadily improving and less vulnerabielear weapongelivery

capability

The situation has already evolved beyond pbent where the keyuestionfor pdicy
making iswh et her Il rands neighbors, the US and I
nucleararmed Iranlt is far from clearthat r an6s nei ghbors, the US
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world have a choice. Iran has already created thavalpmt of a game ofhtee
dimensional chess in which there are far more than two playbeseno player can see
the full situation on the board, aedch player has the latitude to make up at least some
of the rules without bothering to communicate them to the other playeedact that no

one likes complexity onuclear threatsloes not makear avoidable, and the same is true
of games that have no predictabiesor end.
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[ IMissslenAdsenal and Other Delivery Systems

l rands actions and capabilities cannot be
available on its nuclear prograniBhey are being shaped by at least four other major
factors. One is the priority Iran is giving to medium and logugge missiles. Another is

the priority Iran is giving to irregular or asymmetric warfighting capabiliteshird is

the sl ow p aanentiandl militaryanmodesnization and the decline in its
conventional military strength relative to its neighbors and the US. The fourth is its
perception of its overall strategic postuetative to those neighbors and the US.

Iran is clearly giving the development and deploymenbalfistic and cruise missiles

high priority, and creating warfighting capabilities based on systeatsre sufficiently

limited in payload and accuracy that they can only be effective if armed with ms&eapo

mass destructionrWhi | e such missiles can ad wwawiytsh be
conventional warheads, thegnnot be reliable ways of hitting key point targets or doing

serious damage to an area target.

| rands bal dan anlty achievergnificant letlealgy-- evenagainstlarge area
targets-- if armedwith weapons of mass destruction. It is also doubtful that Iran could
hope to achieve such lethality with its current and 4tean chemical biological, or
radiological weapons geabilities i although this will become progressively more
uncertain in the case of biological weapddsclear weapons are the only way of arming
such missiles that provides a convincing way to do massive damage to an area target,
given the limits to the @uracy reliability, and warhead capabilityof Irand urrent
deployments and more advanced development efforts.

The anal ysis of l rands nucl ear programs i s,
deploying new mediurmrange surfaceto-surface missile like the Shabak3, and has

much longefrange systems in developmentt is equally important to note thahe

Iranian governmertiasplaced these systems under the command oflveelements in

the Iranian militarythe Islamic Revolutinary Guards Corps (IRGC)

The IRGCis believedtqp|l ay a cri ti cal role in lranods ef
technology, andtc ont r ol al | of Ilranés | onger range b
the IRGCalsoreport directly tothe Supremd.eader Ali Hoseini-Khamenej although
| rands NahewdiAtneadiejad plays a role in the IraniaNational Security

CounciiAr ms contr ol experts may have the | uxury
but this is only part of # story. There are reasons wkgy US officials likeU.S.

Secretary of Defense Robert M. Gateasve seen Il rands missile
el ement in lra’hos overall progr am.

2l rands military services ements.|Thad@A reporte that éhey rinaluthglsamio f di ffere

Republic of Iran Regular Forces (Artesh): Ground Forces, Navy, Air Force of the Military of the Islamic Republic of

Iran (Nirun-ye Hava'iye Arteshe Jomhurye Eslamiye Iran; includes air defense); Isliec Revolutionary Guard Corps

(Sepake Pasdarae Engelake Eslami, IRGC): Ground Forces, Navy, Air Force, Qods Force (special operations), and

Basij Force (Popular Mobilization Army); Law Enforcement Forces (2008). Source: WBbAld Factbook, 2008

il an

5Stephen Kaufman, ABush says Ilranian group certainly provi
http://usinfo.state.gov/xarchives/display.html?p=washfile
english&y=2007&m=February&x=20070214171942esnamfuak0.7028467.
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At the same time, there are many uncertainties as to how far Iran has gotten in developing
effective ballistic and cruise missiles, and as to the nature of its currenbpieesit

programs. Much of the unclassified reporting is highly contradictory or makes
assumptions that are not based on any clear source. Not only aeslranact i ons an
intentions unclear, but it is often unclear as to whether Iran has effective test and
evaluation programsand has made clear decisions as to what path it is going to pursuer in

missile development, shaping its future force deployment, and mixing missile, aircratft,

and covert delivery capabilities. As is the case with most other aspeasoslr ef f or t s, |
IS pursuing so many options that its future path may be more a matter of opportunism

than some fixed nser plan,

The Range of Iranian Programs

As Figure 2.1 shows, Iran has a variety of shomnedium, and longrange missiles;

while many are based on other missiles such as the Sftidihe CSS Iran has either
developed them further or renaththemFigure 2.2 shows the range of Iranian missiles
that are deployed or under development, and Figure 2.3 shows an estimate of their
nominal rangeThe reader should be aware that very different estimates exist of the
nature and configuration of r aSh@bab3 and development missile programs, and that
the range data shown are highly nominal. Missiles, like aircraft, makedffsleetween

range and payload.

The figures showmgenerallyassume a nominal 1,000 kilogram payload and often make

rough estimates of the capabilities of a given missile booster and stage. Iran can increase

range sigificantly by using a smaller warhégad al t hough this can creat
reliability and overall design, and forces reductions in lethality ttaease the need to

use a nuclear weapon or highly lethal biological weapadrihe same time, it is possible

to deliver much larger payloads by reducing range.

As is discussed later, there are no meaningful unclassified data that make it possible to
predct what design choices Iran will make in the future. Moreover, Iran nmgtke
tradeoffs in range payloatbr other reasonfeal world reliability and accuracy can vary

with range. Altering the apogee to increasentey speed is one way to counter messi
defensesincreasing warhead weight could provide aitgd decoy or countermeasure
capability or the inclusion of some form of terminal guidance. Alternatively, an
improvedbooster, or change in the number and nature of other stages in a missile, is a
way to rapidly increase the rangayload of a mature and wgdtoven system. System

can evolve over a decade or more.

Iran has made no secret of the fact that it includes Israel and the US as key reasons for
these programsand looks beyond its neighbars developing themOne senior IRGC

officer has described the strategic and tactical rationale behind such weapons program as
follows:

Our enemyds strategy is based on air and sea oper
to us will come fronmthe countries beyond our region. In our military analyses, we particularly

consider the Americans and the Zionist regime as the two threats from beyond our region. Their

strategy will be aerial operations, be it by leragnge missiles or fighter planes. the face of their
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air raids or missile attack, we have adopted the strategy of utilizingréonyge or surfacéo-
surface missile8.

The Iranian government stated as early as 1999 that it was developing a large missile

body or launch vehicle for satedlitaunch purposes and repeatedly denied that it was

upgrading the Shahab series (especially the Shahédr military purposes. Iran also
continued to cl-@a0omptbgtamhies i&hmédadbat devel
for launching satellitesinte p a c e . I n January 2004, |l rands D
Iran would launch a domestically built satellite within 18 months. This had still not taken

place as oSeptembeR008.”

In December 2005, the U.S. government announced itefbtlat Iran had built

underground missile factories that were capable of producing Stiah&hahal2s, and

Shahak3s, as well as testing new missile designs. It was also believed that Karimi
Industries was housed at one of the secret bases, whichne wbkk is taking place on
perfecting lrand®Mosntucbear rwvadheads.sil e dev
reportedly is located in Karaj near Tehran. Apparently, there are two large, underground

tunnels between Bandar Abbas and Bushehr.

One source notdhat with improvements in its Shahab missile program, Iran has attained
the capability to strike any place in the Middle East from hardened, fixed sites.
Apparently, launch silos fdts long range missilesxist near Isfahafh.

U.S. officials insisted that information on the underground facilities did not come from
Iranian opposition sources like the Mujahadedfhalg (MEK) and that it was reliable.
They feel Iran has made significant strides in recent years using North Korean, Chinese,
and Russian technology. If Iran begins work on the Shahatd the Shahab series, it

may acquire delivery systems with the range to make it a global nuclear power, instead of
merely a regional one. One observer has concluded that Iran is becomisuffeddnt

in the production of ballistic missilésAnother source claims that Iran is covering almost

all the technological bases necessary to administer an advanced missile pfogram:;
reports of a possible space launch program support such assertions.

Iran clained to havetestlaunched a suborbital rockét early 2007, andhat it is
planning to launch four more satellites by 2810According to experts a satellite launch
capability would presage Iréans abi | ity to produceilest?nt er con't

“BBC MonitoringMidd | e East, |l rands Guard commander comments on Tehr
Sflran Enhances Existing -WeBabhi gtliangn e@iss$ iMinlises ji, dapusr§ mamhia lRo c k e
20, 2004.

8 ran has Built Underground Missile Fadtoe d a6 e 8 s Mi s s i, Deeesnbea8) 2005Roc k et s

7 Federation of American Scientistdan, available athttp://www.fas.org/nuke/guide/iran/missile/overview.html

March 5, 2007.

8UziRubinnThe GIl obal Re ac h o f InstituteaforNasonaBSedulityl Ssutliés,cTel BhiivsNovernbers

2006, p. 2122.

° Kenneth Katzman, Congressional Research Service.

' uUzi RubiniThe Gl obal Reach of, Idsttuenfér Natidhal ISécuriy tStudies, Meél Aavi | e s

November 2006, p. 7.

1 Alon BenDavid, filran pushes spadaunchlimits with research rocket teétlané s D e f e n.dMarchWe280K.l y

12 |bid. "Iran appears to be well on the way to developing orbiahch capabilities, although they have not yet

achieved them," Uzi Rubin, formeirelctor of Israel's Missile Defence Organisation, tddshe's "Once they achieve
satellitelaunchcapabilities, it would signal their ability to produce an intercontinental ballistic missile, which could

reach Europe and beyond."
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Also, it is not unlikely that Iran is going to master crumsissile technology in the near
future. As one Israeli analyst condé’ludes, #l

13 Uzi Rubin: The Global Rach of I r an 6 s IndAtaté fori Natiohat Seddiitys Studiese Fel Aviv,
November 2006.
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Figure 2.1: Estimated Iranian Missile Profiles, 208
Designation | Stages Progenitor Propellant Range Payload I0C Inventory
Missiles
(Kilometers) | (Kilograms) | (Year)
Fateh A-110 |1 Zelzal2 variant solid 210 500 2003 ?
(NP-110) DF-11,CSS8
Tondar 69 1 CsSs8 solid 150 150200 ? 200
M-9 variant | 1 CSS6, DF-15 solid 800 320 ? ?
M-11 variant | 1 CSS7, DF11 solid 400 ? ? 80
Mushak-120 | 1 CSS8, SA2 solid 130 500 2001 | 200
Mushak-160 | 1 CSS8, SA2 solid, 160 500 2002 | ?
(Fateh 110) liquid
Mushak-200 | 1 SA-2 solid, 200 500 NA ?
(Zelzal-2) liquid
Saegheh 1? ? solid 75-225 ? ? ?
Shahab1l 1 Soviet SSM, liquid 285-330 98711,000 | 1995 | 250300
N Korean
SCUD B
Shahab2 1 Soviet SSM, liquid 500-700 7501989 ? 50i 450
N Korean
SCUD C
Shahab3 1 N Korea Naongl | liquid 12801600 | 760/1,158 | 2002 | 25100
Shahab4 2 N Kor ea T liquid 2,0003,000 | 1,0401,500 | N/A 0
dongl
Ghadr 101 multi Pakistan Shaheeh | solid 2,500 N/A N/A 0
Ghadr 110 multi Pakistan Shaheed | solid 3,000 N/A N/A 0
IRIS 1 China M-18 solid 3,000 760/ 1,158 | 2005 N/A
Kh-55 1 Soviet AS15 Kent, | jet engine | 2,900 3,000 | 200 kg 2001 12
Ukraine nuclear
Shahab5 3 N Kor ea T liquid 4,0005,500 | 39G1,000 | N/A 0
dong2
Shahab6 3 N Kor ea T liquid 6,000 2701,220 N/A 0
dong2 10,000

Source: Adapted from GlobalSecurity.org, available at http://www.globalsecurity.org/wmd/world/iran/missile.htm; the frederatio
American Scientists, available at http://www.fas.org/nuke/guide/iran/missile; The ClaremontdnBitilistic Missiles of the World,
http://www.missilethreat.com/missiles/index.html. N/A = not available.
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Figure 2.2: Iranian and North Korean Missiles
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Figure 2.3: Estimated Iranian Missile Ranges
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Iranian Shahab Missile Programs

Shahab1/SCUD-B

The Sovietdesigned SCUEB (17E) guided missile currently forms the corelof an 6 s
ballistic missile forces. The missile was used heavily in the latter years of thizagan
War. In 2006, it was estimated that Iran had between 3002m8hahakl and Shahab

2 variants of the SCUB and SCUD-C missilesin its inventay, although some earlier
estimates for the SCUB ranged as low as 50.These seem to be deployed in three to
four battalions in a Shahab brigade.

Iran acquired its firsBCUD missiless n response to | raqgds invasi
numbe from Libya and subsequently a larger number from North Korea. Some 20 such
missillgs and two MAZA43P transporteerectorlaunchers (TELS) were delivered in early

1985.

Y H1ran: Mi ssil eso G| o b ahitpS/evewiglobalisegurity.orgjwmd/warld/aan/miasbelhen a t

Federation of American Scientistsan, avalable athttp://www.fas.org/nuke/guide/iran/missile/overview.htiarch
5, 2007.
B“Robin HugRemgefdlloh@hiodass Déf Beptamber 18e2006) py.-27.
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The Iraniangdeployed these units with a special Khatarf\bya force attached tihe

air element of the Pasdaran. Iran fired its fB&UD missilesin March 1985.While

experts differ over the exact numbensolved Iran seems to haveed as many as 14

SCUDs in 1985, 8 in 1986, 18 in 1987, and 77 i888. Iran fired 77SCUD missiles
duringa52day period in 1988, during what came tc
Sixty-one were fired at Baghdad, 9 at Mosul, 5 at Kirkuk, 1 at Tikrit, and 1 at Kuwait.

Iran fired as many as five missiles asingle day, and once fired three missiles within 30

minutes. This still, however, worked out to an average of only about one missile a day,
andsome experts believe thaan was down to only 120 SCUDswhen thefiwar of the

Citieso ended.

l rands missile attacks were initially more ¢
matter of geography. Many of I ragds major ¢
with 1ran, but Tehr an an dnanhareatly beeh tarbetsann 6 s ma |
the war were outside the range of Ir&gUDat t ac k s . Il rands missiles,

hit key Iraqi cities like Baghdad. This advantage ended when Iraq deployed extended
rangeSCUD missiles

The Iranian Shabakl version of theSCUD-B is a relatively old Soviet design that first
became operational in 1967, designated as th&BRor R300E. Its thrust is 13,160 kgf
(kilogram-force), its burn time is between 62 and 64 seconds, and it Hap épecific
impulse)of 62-S| due to vanes steering drag lossid 4econds. The SCUB possesses
one thrust chamber and is a estage rocket (it does not break into smaller pieces). Its
fuel is TM-185, and its oxidizer is the AR71.*°

The Shahabl is reported to hava nominalrange 0f285330 kilometers with its normal
conventional payload. The export version of the missile is about 11 meters |89, 85
centimeters in diameter, and weighs 6,300 kilograms. It has a nominadkaciestor
probable (CEP) of 1,000 metekéarious reports claim that tHeussian versions can be
equipped with conventional high explosives, fuel air explosives, runway penetrating
submunitions, and chemical and nuclear warheads. Its basic design fcomebke old
German V2 rocket design of World War Il. It has moveable fins and is guided only
during powered flight.

The original SCUD-B was introduced on the IStracked chassis in 1961 and appeared
on the MAZ543 wheeled chassis in 1965. TREUD-B missile later appeared on the
TEL based on the MAB43 (8x8) truck. The introduction of this new crassintry
wheeled vehicle gave this missile system greater road mobilityeshate the number

of support vehicles required.

The exportversion of the SCUEB comes with a conventional higixplosive warhead
weighing about 1,000 kilograms, of which 800 kilograms are the-éxghosive payload
and 200 are the warhead structure and fusing system. It has astaggestorable liquid
rocketengine and is usually deployed on the MBZ3 an eightwheel TEL It has a
strapdown inertial guidanceysing three gyros to correct its ballistic trajectory, and i
uses internal graphite jet vane steerifilge warhead hits at a velocity above Mach 1.5.

6§ S C tBIBhahakl , o Federation of Ameri can Scilablet atst s, Dece
http://www.fas.org/nuke/guide/iran/missile/shafiabtm
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The following timeline tracks the history of the Shalia(iSCUDB) after it was first
introduced in Iran in 1985:

A 1985: Iran began acquiring SCUB (Shahabl) missiles from Libya for use in the Irdraq
War” About 20 SCUBBs were deliverediang with two MAZ-543P TELS:

A 1986: Iran turned to Libya as a supplier of scums Syria is believed to have supplied Iran
with a small number of SCUB missiles®

A 1987:A watershed year. Iran attempted to produce its own S8URissiles, but failed. Ovehe
next five years, it purchased 2BD0 SCUDB missiles plus @2 TELs from North Kore&!

T

1988: Iran began producing its ow8hahabls, though not in large quantiti&%.

A 1988: The Iranian government is reported to have made itstéisstlaunch of a ballistic missile,
whi ch was b eSICUDBYvarint with a farge of 32@ km (199 miles) and a payload of
985 k%g developed with the assistance of either North Korea or the People's Republic of China
(PRC):

A 1991: 1t is estimated that at approximately the time of the Gulf War, Iran stopped producing its
own Shahabls and began purchasing the more advanced SCB[Bhahat2). This is said to be
a system with an 80Kilogram warhead and a 5@@ometer range versusomparable profilesf

1,000 kilograms with 300 kilometers range for Stehabl 24

A 1993 Ir?g sent 21 missile specialists, led by Brigadier General Manteghi, to North Korea for
training.

A 1998: The Iranian government publicly tefsted aShababl in the Caspian Sea. This test is very
important to the study of Iran's ballistic missile program. The Shahdiat was tested in the
Caspian, was tested from its' TEL, on board a commercial vessel. This constitutes a different kind
of missle threat to the United States and coastal range coufitries.

A 2001 Reports dictate nearly 70 missiles of varying class and designation were fired into Iraq from
l ran. l ran is reported to have purc8GUBBd a numbe
missiles. United States Air Force reports from 1996 indicate that number could be in thEh200s.

17 Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to the United Sth@S8, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm

BRobin Hughes, Al rands blengd asgeé cambistsiid es devddmeine nbsf ence
13, 2006.

19 Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to the United Sta888, available at:
http://www.globalsecuty.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm

®Robin Hughes, ilrands blangd asde cambistsii d s d,evikdmednenbasf ence
13, 2006.

2! Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to thetddnStates 1998, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katzzhtmRo bi n Hughe s, filrands bal
developments longr ange ambi ti onso, Janeds Defence Weekly, September
2 Kenneth KatzmanCommis$on to Assess the Ballistic Missile Threat to the United Sta1688, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm

23 Missilethreat.com, The Claremont Institute  October 1, 2008 available at
http://www.missiléhreat.com/missilesoftheworld/id.180/missile_detail.asp

24 Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to the United Sth898, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm

BpaulBeaver fil rands|l BBMh@aReady Jame ®s oMiuct ii Jomedh, 1898.d Rocket s

% Kenneth R. Timmerman, "Countdown to Crisi€fown Publishing Group2005, 315318
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same report implicates North Korea in the sale of approximately CWODSCs to Iran. The
precise number of these missiles, however, is quite uncéftain.

A October 2007:3 a n mdicatesdevelopment of th&haab-3 program has obviated the need for
Iran to acquire addition&habakl ard 2s.

Some sourcessémate Iran bought 20800 SCUDBs (Shahalls) and SCUBCs
(Shahak?s), or the sitable components for Iranian revefsegineered system§om

North Koreabetween 1987 and 1992 and may have continued to buy such missiles after
that time?®

Israeli sources havestimated that Iran daat least 25000 Shahabl missilesand at

least 815 launchers on hand in 19%50omecurrent estimates indicate that Iran now has
6i 12 launchers and up to 200 SCUD (R-17EYShabakl missiles wih a 230i 310
kilometer range. Some estimates give higher figures. The International Institute for
Strategic Studies (IISS) estimates in @bat Tehran hadip to 18launchers and 300
Shabakl and Shahamissiles?® It is, however, ugertain how many of those aBhabab
1sand how many ar8halab-2s

The 1ISS estimates that Irdars | HRGAT least one brigade $hababl missiles with
12-18 missile launchersands that the Iranian army has a matchinglbgipy with the
same number of launcheiGther estimates put the total as high as three brigades with
highernumbersof launchers and missiles.

U.S. experts also believe that Iran can now manufacture virtually all dbliabakil,

with the possible exception of the most sophisticated components of its guidance system

and rocket motors.Some estimates have put productrates as high as 112 missiles

per month, although experts feel the actual numbers may be an order of magnitude

lower., and considerable confusion exists in unclassified estimates as to whether the
production estimates being reported apply to tigJB-B, SCUD-C, or a mixture of

both. This makes it difficult to estimate how many missiles Iran has in its inventory an

how many it can acquire over time, as well as to estimate the precise performance
characteristics of l rands missiles, since i
the burn time and improve the efficiency of the rocket motors.

Several factorgontribute to the uncertainty of Iran's arsenal. Iran tends to be extremely
secretive and often redesignates systems without warning or notification. Also, Iran has
several production facilities which build their own variants of the original systems
purchaed from North Korea or China. Therefore, the exact numbers of domestically
produced, and foreign bought missile systems is unclear.

It seens likely that Iran made at least one experimental -&@iged launch of thehabab
1/SCUD-B. There are reports that tishahabwveapon system was publydested in 1998

in the Caspian Sea. This test is very important to the study of Iran's ballistic missile
program. The Shahabthat was tested in th@aspiarwas tested from stTEL, on board

a commercial vessel. This constitutes a different ki missile threat to the United
States and coastal range countries. TB&JS then has the possibility of being covertly

27 Bill Gertz, "Iran's Regional PowerhouseAir Force Magazine OnlineJune D96, available at
http://www.afa.org/magazine/June1996/0696iran.asp

BRobin HugiResmgeflhonb@he dss Ds f Septamber Y8e2006) pp.-27.

2®(2008) 6Coun i coymitments,faace levelmads economi csd, The M#4H0i tary Bal an
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brought adjacent to a coastline and launched without notice. Then, as quickly as the
weapon fired, it could return to covert statukisTmethod of delivery brings the weapon

in closer range, which improves its accuracy, and decreases its chance of being spotted by
radar. Due to the flight time of the missile, it could be delivered without major radar
signal®® This seems to have beenewamine options for extending the attack range of the
missile into Iraqg, but it does at least raise the possibility of covertbstspd missile
launches against Israel or even the US.

Shahab2/SCUD-C

Iran served as a transshipment point for North Koraasiledeliveries during 1992 and

1993. Part of this transshipment took place using the same Iranidid Bhat brought

missile @rts to Iran. Others moved by sea. For example, a North Korean vessel called the
Des Hung Hopringing missile parts for Syrjalocked at Bandar Abbas May 1992.

Iran then flew these parts to Syridn Iranian ship coming from North Koreend a
second North Korean ship followed, carrying missiles and machine tools for both Syria
and Iran. At least 20 of the North Korean missiles have gone to Syria from Iran, and
production equipment seems to have been transferred to Iran and to Syrian plants near
Hamaand Aleppo

The SCUDC is the NATO terminology foimproved versios of the SCUDB, but is

often used to desbe systems variants developad North Korea and modified in
countries likelrag and Iran. All are reported to haveignificantly betterrange and
payloadthan the SCUEB.

North Koreaseems to have completed development of the Iranian weo$ithe missile
in 1987, after obtaining technical support from ChinaWhi I e it i s -often ca
C,0 it seems to differ substantBilaskemytoi n det ¢
be based more on the Chéeenade DF61than on a direct copy of the Soviet weapon

Experts estimate that the North Korearsion of thamissile have a range of around 310
miles (500 kilometers), a conventional warhead with a-eigblosive payload of 700
kilograms, ad relatively good accuracy and reliability. While some experts feel the
payload of its conventional warhead may be limited for the effective delivery of chemical
agents, Iran might modify the warhead to increase payload at the expense of range and
restrid the using of chemical munitions to the most lethal agents such as persistent nerve
gas. It is also possible that North Korea may have armedS{dJD-C forces with
biological agentsind have done development work on a nuclear warhead

Iran seems to havacquiredits first versionof themissileby 199Q Iran formally denied

the fact it had such systems long after the transfer of these missiles became a fact. Hassan
Taherian, an lIranian foreign mihisg y of fi ci al , stated in Febr
missile cooperation between Iran®and North K

There were, however, mameports during the 1990s about North Korean missile
technology transfers to Tehran. For exampleeior North Korean delegation trawss

to Tehran to close the deal on November 29, 1990, and met with Mohsen Rezaei, the
former Commander of the IRG@an either bought the missile then or placed its order

30 Kenneth R. Timmerman, "Countdown to Crisi€fown Publishing Group2005, 315318
iFl ashpoidmnhedsl| Deai March ¢, 1988 p. k8. y
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shortly thereafter. North Korea thenpexted the missile through its Lyongaksan Import
Corporation Iran imported some of these North Korean missile assemblies using its B
747sand seems to have used ships to import others.

There are reports fired themin the early 1990fom mobile launchers at a test site near
Qom to a target area about 310 miles (500 kilometers) away south of Shaflrerelare
also reports that units equipped with such missiles deployed as peahiah exercises
like the SaeqeB (Thunderbolt 3) exercisa late October 199%

Iran probably had more than 60 of the longarge North Koreamissilesby 1998,
although othesources report 100, and one source reports 170. Iran may have five to ten
SCUD-C launchers, each with several missiles. This total seems likely to include four
North Korean TELSs received in 18%

A number of reportgdicate that Iran @y have modified@me aspects of the system, or
providecontradictoryspecifications. As a result, manythe details of performanaehat

is now normally referred to as th®habak? are unclear.Various reports indicate
however,that it has a diameter of 0.885eters, a height of 112 meters, a launch
weight of 6,3706,500 kilograms, an unknown stage mass, an unknown dry mass, and an
unknown propellant mass. In terms of propelling ability, its thrust is unknown, its burn
time is unknown, and it has an effectilsp of 231. 1t is reported to have one thrust
chamber and is a orstage rocket (it does not break into smaller pieces). Its fuel is
Tonka250, and its oxidizer is the AK 20P.

These reports indita thatit has an approximate range between 500 andn7i@; or

804to 1127kilometers a CEP of 50 meters, and it carrie3%0-989 kilogram warhead.

Even the most conservative estithaseneuwh of t he
rangepayload to give Iran the ability to strike all targets on the southern coast of the Gulf

and all of the populated areas in Iraq, although not the West. Iran could also reach targets

in part of eastern Syrighe eastern thirdf Turkey, and cover targets in the border area of

the former Soviet Unignvestern Afghanistgrand western Pakistan

Accuracy and reliability stillpresent important operational @ntainties as does the

mi ssil eds operational CEP. Much woul d depen
deployed in the warhead. Neither Russimr t he Peopl edscenR&@publ i c
have transferrethe warhead technology for biological and chemical weapons to Iran or

Irag when they sold them the SCtBDmissile and CS8. However, North Korea may

have sold Iran such technology as part of the S@Jgale. If it did so, such a technology

transfer wouldsave Iran years of development and testing in obtaining highly lethal
biological and chemicawarheads. In fact, Iran would probably be able to deploy far

more effective biologicahnd chemicalvarheads than Iraq had at the time of the Gulf

War.

32 Anthony H. Cordesmaniran and Nuclear Weapts (Washington, DC: Center for Strategic and International

Studies, 7 February 2000), p. 36.

33 CIA reports that North Korea has transferred attlémsr SCUD TELS to Iran. The TELs were transferred in late

1994 and can launcBCUD-B and-C missiles.Tony CapaccioDefense Weel May 1995, pp.1, 14.

¥ fAShadh,abd Federation of Ameri can Scientists, Dec e mt
http://www.fas.org/nuke/guide/iran/missile/shafabtm
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It is currently estimated that Iran has BI50 Shabak2s/SCUD-Cs in its inventory?

While early development of the SCUC tracks closely with that of the SCUB) the

following timeline tracks the development of Irani@habak?s/SCUD-C missiles since
the Gulf War:

A 1991 Iran apparently received its first shipment of about-100 North KoreanSCUD-C
missiles.

A 1994:By this year, Iran had purchased 1300 SCUDBCs from North Kored®

A 1997 Iran began production of its own SCUD missiles. This is genalty considered a
technological leap for Iran, and it is believed that a large portion of its production capability and
technology came from North Koréa.

A 20042006: According to Iranian sources, Iran firéghabak? missiles in most of its major
military exercisesln 2004, theShabab? became an active participant in all military drills and
exercises, being consistently tested and with successful results. An additional public test was in
April 2006 beginning a regional war garife.

A November2008 Iran was reported to have successfully fired Sh&hahd ShahaB missiles in
military exercises®

A Undated and unconfirmed According to one report, Iran set up a production line for Sh&hab
missiles in Syrid?

A October 2007:J a n imdicates development of tighaab-3 program has obviated the need for
Iran to acquire addition&hababkl and 2s.

Most experts do agree thaan can now assemb&habak?s missiles using foreigimade
componentsThere is less agreement as to whether itneam make every component of
the entire Shabak? missile system and warhead packagelran, but this seems
increasingly likely Iran also is continuing tanodify andimprove some components of
the missile. Itmay be working with Syria in such development effoas well as North
Korea, although some experts note thafliddle Eastern nationdave problems in
cooperatingn such sensitive areas.

Iran has now deployed enou§habak? missiles and launchers to make its missile force
highly dipersed and difficult to attack. According to some reports, Iraralsasreated

shelters and tunnels in its coastal areas that it could use to store these and other missiles
in hardened sites to reduce their vulnerability to air attdtlese reportgive Iran
potentialmix of launch on warning and launch under attack capabibtieisthe ability to

BAlran: Mi ssil esdo Global Security.org, available at: http: /.
36 Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to tthited States1998, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm

7 Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to the United Sta888, available at:
http://www.globalsecurity.org/wdilibrary/report/1998/rumsfeld/pt2_katz.htm

38 Missilethreat.com, The Claremont Institute, October 1, 2008, available at
http://www.missilethreat.com/missilesoftheworld/id.180/missile_detail.asp

®BBC Monitoring Middle East,s loamn®Beh rGumasdi miosterialned e o veeormmeN
Ed Bl anche, Ailran stagegdsankidspIMay sa,lasumiy 88 8001. R ofcikred power 0,

“0Uzi RubinnThe Gl obal Reach of, Instituenfdé Natidal ISécurity tStudies, Méhihs i | e s

November 2006, p. 37.

41 Allegations of such cooperation echoes in recent reports emerdimg ksvael claiming thaSyria was planning to

supply Iran with spent nuclear fuel for reprocessing into weagmade plutoniumla n B | Syrialgnnedi tasupply

Iranwith nuclear @i e | , | s Guardian. Jang 55 20@8. http://www.guardian.co.uk/world/2008/jun/25/syria.iran
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ride out preventive or preemptive attackkere is no hard reporting, however, to confirm
that Iran has put such plans into action.

Shahab3

Iran appears thavebegun toshift from a reliance omissileimports toa technological

partnership with North Koreia creating new missiles and missile production capabilities
in the early 1990s.The visit to North Korea in 1993 by General Manteghi and his 21
specialists seems a possible date when Iran shifted from procurement to development.

Onekey reason for this shift was to ensure that Iran could not be sanctiomgerdicted

by US and other international action or military embar@fas may also, however, have
seen acquiring longeange and moreapable missiles as key to being able to use
relatively heavy nuclear weapons, and to threatening targets otltsidegion in Israel
and Europe that could help intimidate or deter US military acfoRigure 2.2 shows,
even theSCUD-C did not guarantee that Iran could attack all of Israel or key regional
alliesof the USlike Egyptand Turkey with large paydals.

As a result, the Iranians seem to have begun using some of the designs for the North

Korean No Dong mediurmmange ballistic missile in an attempt to manufacthiesr own

version of the missile, the Shakh@bBetween 1997 and 1998, Iran began testing the

Shahab3. While Iran claimed Shaheb6 s pur pose was t o carr.
submunitions, it is more likely that Iran would use the Shéh@s super imgr range
a chemical, nuclear, or biological weapon.

Missile Development

Il rands n2ssrieSihaaldrgeromissile that seems to be based on the design of the
North Korean No Dong 1/A and No Dong B missitesvhich some analysts claim were
developed withiranian financial supporiThe initial versions of th&habab3 also had
strong similarities td® a k i sG@haun |arsssile which mayalso have benefited from
transfers ofNorth Korean technologgnd possibly Chinese technology asll. It has
become extremely difficult to track the level of official, quaficial, and private
transfers of technology and components, and well as to distinguish rumor from fact.

While the Shabak3 is based on North Korean designs amdhnology,it is being
developed and produced in Irand has steadily evolved over timEhis development
effort is controlled and operated by the IRGC. Iranian officials, however, claimed that the
production of the Shahad missiles was emely domestic. Former Iranian Defense
Minister Ali Shamkhani argued in May 2005 that the production was comprised of
locally made parts and that the production was contirffing.

As the following timeline shows, the Shakalis aconstatly evolving systemandhas
been tested in a numberariants

A October 1997:Russia began training Iranian engineers on missile production for the Sh&hab

42 ~

il ran Sa3 sMiShaihladd Ent i r el y | Agantd Faance Présgdaybpu2005.i on Ongoi ng, 0O
43 Kenneth KatzmanCommission to Assess the BallistMissile Threat to the United Statek998, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm
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A 1998: Iran began testing its own Shaka® Problems with finding or making an advanced
guidance system hindered many of Il ranbs tests, h
with the Shahai**

A July 23, 1998: Iran launched its first test flight of the Shaka&bThe missile flew for
approximagly 100 seconds, after which time it was detonated. It is not kmdwether the missile
malfunctioned or ithiswas an apogee tesecause the Iranians did not want to risk discofry.

T

July 15, 2000 Iran had its first successfigst of a ShahaB, using a new North Korean engiffe.

™

Summer 2001: Iran claimed to have begun production of the Shehdb

A July 7, 2003:Iran completed the final test of the ShalBabAllegations emerged that Chinese
companies | i ke T aeérd @onpor&ionraediChima Ndrth lndlstries33orporation
had been aiding the Iranians in d&eemssewang t he mi
seen in Iranian military parades and displayed openly. Iran announced at the same time an increase
in the production rate of the Shakalo several a month and introduction into ser¥ice.

September 22, 2003The Shahai® was displayed on mobile launchers at a military parade.
Reportedly, the parade announcer said that the shown missile had a rajig® ohiles™’

October 2003: Iran claimed it was abandoning its Shafaprogram, citing that the expected
increase in range (2,200 to 3,000 kilometers) would cause too much global tension.

Late 2003:Some sources indicated that Iran had begun only limiteduygtion of the Shahab.

o Do Do D>

August 11, 2004:Iran decreased the size of the ShaBakarhead with a significantly modified

reentry vehicle and propulsion system, making a move toward being able to mount a nuclear

warhead to a Shah#h At this point, the mdified ShahakB is often referred to as the Shahab

3M>*The missile had a new, smaller, and fAbottlene
slower reentry than a corshaped warhead and has advantages using warheads containing

chemical and biological agen Some estimated that it had a range of 2,000 kilometers for-a 700

kilogram warhead, but this may lsenfusionwith another soliefueled system. A second variant

may exist with a larger fin, a meter less length, and less than akil66@terrange>?

A September 19, 2004 Another test took place, and the missile was paraded on September 21
covered in banners saying fiwe will crus¥® America

A May 31, 2005:Iranian Defense Minister Ali Shamkhani claim#tht Iran successfully tested a
new missile motor using solifiel technology with a range of 1,5@0000 kilometers, and a 700
kil ogram war head. Shamkhani was quoted as saying,
increase the range of the missié.It remains uncertain if this referred to the ShaBatr the
modified Shahat3, the IRIS missile.

4 Kenneth KatzmanCommission to Assess the Ballistic Missile Threat to the United Sta@&8, available at:
http://www.globalsecurity.org/wmd/library/report/1998/rumsfeld/pt2_katz.htm

“Alran Te8tBaBhabsdimmeMiss Mi Ise i dugust1,d4998. Rocket s,

“®AShabakd/ Zel zal 3,0 Global Security.org, an/shahddahn e at: www. gl
““David | sb3y ,EMitSchrash abapndd st Mio 5 s ONMoeesnbea2s, 200Roc ket s ,

“Ed Bl anch®, RésSthwhfadbr Sdrawnieds, MEaws$ Jug®3aa@3al Rocket s,

% Uzi RubinnThe Global R e a ¢ h Migsiles Institutenfdr Natidhal ISécurigy tStudies, Tel Aviv,

November 2006, p. 24.

0 Federation of American Scientistsan, available athttp://www.fas.org/nuke/guide/iran/missile/overview.html

March 5, 2007.

' Shahlabel z al 3, 0 @ailableat: vBravglabalsectusity.oogfwgid/world/iran/shai3attm

“Robin HugiResmgefilhonb@ hie 68 s Dé f Reptamber 18e2006) py.-27.

®Farhad Pouladi, fAlran Vows t Agel®eRrande Presstedimber2 2004. Dri ve At a
% HAlran 6Tests new BBCs s Nelws Mag¥ n §1, n €008 0 available at:
http://news.bbc.co.uk/2/hi/middle_east/4596295.stm
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A September 2005:Two new missiles were tested, again with a triconic or Haditte warhead
some 3 meters long. Some experts speculate that it can dishemial and biological weapons
or is better suited to a nuclear warhead. Others feel it is an airburst warhead, capable of better
dispersing chemical and/or biological weapdngo ShahatB missiles with triconic warheads
were displayed at a parade. Thasssiles were believed to be new variants of the Sh@hab

A February 16, 2006:Iran is believed to have successfully completed four successful misstle
launches this year, including one of a ShaBaind a Shahalh missile with ranges of 1,300
kilometers and 2,200 kilometers, respectively.

A April 7, 2006: The London Telegrapheports that Iran has succeeded in adapting the nosecone of
the Shahal3 missile to deliver a nuclear weapon. Allegedly, a modified Shahaduld carry the
Pakistani version of autlear warhead, and it is rumored that Iran possesses this design.

A November 23, 2006:t was reported that Iran for the first time fired ShaBBamissiles in an
exercise in early November. Allegedly, a ShaBalersion with a range df,900 kilometergwith
cluster bombs) was fired.

A September 2006Iran was reported to have more than 30 Sh&sabnd 10 TELSs, but this is not
confirmed>®

A November 2006 Iran was reported to have successfully fired Shghahd ShahaB3 missiles in
military exercises. The @imab3 version, according to Iranian sources, carried cluster warheads,
had a strike range of about 1,900 kil ometers, an
target>®

A August 2007:Reports that Iran has developed a remote controlled launch system that can be used
to operate dozens of unmanned ShaBdfallistic missile launchers in underground bunRérs.

A October 2007:J a n imdicates development of tighaab-3 program has obviated the need for
Iran to acquire addition&habakl and 2s.

A July 8-10,2008 Iran reports a series of missile testgshe Holy Prophet llexercisesincluding a
Shahab3 with a conventional warhead weighing one ton and a 2kiffheter range. Iranian
media depictedvhat appeared to be two Shahabs lifting off within seconds of one afbther.
Iranian Revolutionary Guards Commander Hosseiter8i tells an Iranian reporter that the
Shahak3 had undergone further improvements, including to its navigation and ignition systems,
and featured enhanced maneuverability and reaction time. Iranian media claims that the3Shahab
can now be launched "aight and in adverse weather conditioPs."

The Iranian test and development program has so far been uncertain, although many of
the problems may have been driven by changes in performance requirements and
specifications rather than problems in technologgystems integration, and
manufacturing.lran has also had the option of relying on @leatab-2/SCUD C to
threaten or intimidate iteeighbors deploy theShabak3 in initial test beds, and defer
full-scale deployment until it comes closehtvingnuclearor other advanced warheads.

®Robin HugiReasgedllombghidss Do f Beptamber V82006 py.-22.

% BBC Monitoring Midd e East , Il ranés Guard commander comments on Tehr
Ed Bl anche, Alran stagesanekidsp IMaw sa,Jammiy 88001. R ofcikred mower 0,

il ran dev edniwopled launah systénefor Shakabmissies 0 J e r u s Aubustra2, P007s dvailable

at http://www.nti.org/e_research/profiles/Iran/Missile/1788_6350.html

Cowel I, Al an, Al ran r ep dntetnationaliHeraldi TtibandulyeO9s2008. dr awi ng rebuke,
®fRe p oan $ends Missiled s t Wa BBCiNews,,10 July 2008; Alex Vatanka, "Iran Launches ERiaipose

Missiles," Jane's Intelligence Review, 18 July 2008; Lauren Gelfand, "Tensions Rise in the Wake of Iranian Missile

Tests," Jane's Defense Weekly, 11 July 2008.




CordesmantranianWeapons o f Mass Destruction 10/15/08 Page 22

As of early 2006Jran had conductedome ten launches at a rate of only one to two per
year. Roughly 30 percent had fully malfunctioned, and six launches had had some
malfunction.Many were also lgh apogee testshere the missile was destroyed in mid
flight to keep the missile within Iranian territory.

This hasled some analyst to speculate tlrah might be developing a capability to use
the Shabak3 as a launch vehicle for a nuclear BMveapon, and thatmight develop a
covert shipbased launch capability to attack the Uis.reports to the House and the
Senate, analysts have voiced their concern ovardbsibility of these types of attacks by
Iran:

Testifying before the US Senateo@mittee on the Judiciary's Subcommittee on Terrorism,
Technology and Homeland Security on 8 March 2005, Peter Pry, a senior staff member of the
CongressionaEMP Commission, said that these flights were reported to have been terminated by
a selfdestructmechanism on the missile. "The Western press has described these flight tests as
failures because the missiles did not complete their ballistic trajectories,” he told the
subcommittee. Itan has officially described all of these same tests as successful. The flight tests
would be successful Ifan werepracticingthe execution of aeMP attack.”

As evidence of Iranian interest BMP weapons, he quoted an article from an unidentified Iranian
political military journal as saying: "Once you confuse the enemy communication network you
can also disrupt the work of the enemy command and degiséding centre... when you disable

a country's military high command through disruption of communications, you will, in effect,
disrupt all the affairs of that country. If the world's industrialirtimies fail to devise effective

ways to defend themselves against dangerous electronic assaults then they will disintegrate within
a few years®

In testimony before the House Armed Services Committee and in remarks to a private conference

on missile degnse D r . William Graham warned that the U.S.
have a storyo to explain the recent Il ranian test
former White House science adviser under President Ronald Reagan, were sueffestsfutb

launch aSCUDmMi ssil e from a platform in the Caspian Se

which are more than long enough to han8eUD launches and even Shakéb | aunches, 6 Dr .
Graham said. AWhy woul d dcéoétlhie CaspianlSaea@ Theyobviogsly f r o m t

have not explained that to us. o0

Another troubling group of tests involved Shati&abaunches where the Iranians "detonated the
warhead near apogee, not over the target area where the thing would eventually land, but a

altitude, d Graham said. AWhy would they do that ?¢
Threat to the United States from Electromagnetic Pulse (EMP) Attack, arilihom panel

established by Congress in 2001.

AThe only pl ausi bfihdds thatdhe liraniares aire figaringwoat hawdonlaunch a
missile from a ship and get it wup to altitude and

you would do if you had a nuclear weapon o8@UD or a Shahal3 or other missile, and you

wanted to explode ft over the United States. o

Still, other observers caution that these and similar actions might simply be a scare tactic
used by Iran, but without much substafftélthough an asymmetric EMP attadk a

80 shahab Breakips Suggest Possible EMP Trialane's Missiles and RockeisMay 2005

51 Dr. William R. GrahamChairmanCommissionto Assesshe Threatto the United StatesFrom Electromagnetidulse

(EMP) Attack Statement Before the House Armed Services Committee July 10, 2008 available at:
www.emrommission.org/doc&RAHAMtestimony10JULY2008.pdf

®20f ficials in Iran have also reported ¢t3ma thrangegnisser ch
which they claim has a range of 2000 miles, and widcmvisible to radar. However, other intelligence sources

2006,


http://www6.janes.com/pmp/indirect.pmp?match=Iran&doc=http://www8.janes.com/Search/documentView.do%3FdocId%3D/content1/janesdata/mags/jmr/history/jmr2005/jmr01378.htm%40current%26pageSelected%3DallJanes%26keyword%3DShahab%2520Break-ups%2520Suggest%2520Possible%2520EMP%2520Trial%26backPath%3Dhttp://search.janes.com/Search%26Prod_Name%3DJMR%26
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technially feasiblelaunch gtion, high apogee tests have many other explanatoils
reporting on the projected lethality of EMP weapons often does not consider the
difference between the comparatively low yield of any initial Iranian fissieapon and

the impact of US an&oviettests in space with thermonuclear weapons. Such a threat
cannot be ignored, but it also should not be exaggeragetcontinues to use deception
andmisinformationas asymmetricaveaponsn its war with the western worlénd this

could very wellbe an exampleof that.

Iran is known to havetestedat leasttwo major payload configuratiofé.One report
states that the latest TELs used for launching a Shalmeled one hour to arrive at the
launch site, set up the TEL, and fire the mis&ilén November 2006, Iran conducted
another military exercise, termed "Great Prophet II". During thelégrwar gamesthe
IRGC deployed ten infantry divisions, inclmgi several mechanized and armored
brigades, and launched 15 missiles includstgbak? andShabak3 ballistic missiles.
Reports allege that some of the ShaBahissiles were equipped with cluster warhedds.

The IRGCconductedanothemilitary exercisethe"Great Prophet Ill;'on July 9, 2008

During the exercise, nine medium and shrarige missiles were fired from the Iranian
desert, including an upgraded Shafatthe 150km range Fateh, and the 400km Zz&fzal.

A still picture showing far missiles taking off in the desert was used by the international
media. However, closer examination revealed that the image had been doctored. The
original image from the Iranian news website Jamejam clearly showed that one missile
had not taken off, buanother image altered by the PR arm of lRR&C and widely
circulated, showed otherwi§éWhile the latest tests do not reveal any new capability
beyond what has already been seen, they do signal Iran's continuing determination to
advance and demonstrati® missile capability

While it is impossible to draw a precise inference on the number of migsitsak, it
can be assumed that Iran is capable of producing Stgshiablarge quantitie®

Uncertain Performancé’

Discussions of the Shah&6 s -pagload, @ccuracy, and reliability are uncertain and
will remain speculative until the system is far monature. A longange ballistic missile

reportedly ar3jaei ¢« hrmer @glhye dFfagpgraded anmtlirlalnerCy as msl ITewitt h
Fajr-3 Mi ssil e 6l nvisibled t o April R a3d a 2006, Misstle€hratcenp,t or s O
[http://www.missilethreat.com/news/200604030826.html].

Spr Robert H. Schmucker, Ailran and |Its Regional Environme
Frankfurt, March 27, 2006yww.hsfk.de andhttp://www.hsfk.de/static.php?id=39&language=de

Robin Hughes, ilrands blangd asde cambistsii d s d,evikdmednenbesf ence
13, 2006.

% Iran's 'Great Prophet' military drillJane's Intelligence Digesovember 17, 2006.

66 Joshua Mitnick and Bill &rtz, "Tehran's missile tests fail to impress U.S., Israel, Revolutionary Guard Corps flexes

muscles,'The Washington Timgguly 10, 2008.

57 Cris Smyth, "Times Picture: Iran ‘fakes' missile launch after misfifmternational Institute for Strategic &lies

10 July 2008.

®Ed Blanche and Doug Richar GlabalBmi 8si arogi Vanedst Milssi bés |
February 1, 2007.

®For further details on the history and eitkertt, Missle of t he St
Survey,: Ballistic and Cruise Missiles of Selected Foreign Countries, Congressional Research Service, RL30427,
(regul arly updated) ; the work of Kenneth Kat zman, al so o

Ov er vi e wo theslmrchrofil®al theoNTIHttp://www.nti.org/e_research/profiles/Iran/Missiteshd the work of
Global Security, includingttp://www.globalsecurity.org/wmd/world/iran/shahathtm
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requires at least 130 tests in its final configuration to establish its true payload and
warhead type, actual rangayload, and accurady and some experts put the number
much higher for aation that des nothave a long history cidvancednissile production
and development.

While there are manyhighly detailed unclassifiedestimates of the Shah&b0 s
performanceavailable, they at best are rough engineering estimates and are sometimes
speculawe to the point of being sheer guesswork using rounded nunitsersatworld

range will depend on both the final configuration of the missile and the weight of its
warhead.

Various sources now guess that the Shd&hdias range betweeh,280 and 2,000
kilometers, but the longeange estimate seems to be based on Iranian claims and
assumptions about an improved version, notJodlle operational testS.U.S. experts
believe that the original Shah&b missile had a nominal range of 1,100 %00
kilometers, with a 1,20@ilogram payload. The basic system is said to have been 16.5
meters long, have a diameter of 1.58 meters, with a launch weight of 17,410 pounds. Iran
has claimed that the Shahalhas a range of 2,000 kilometers. This meflect different
estimates of different versions of the missile.

In June 2003, Iran conducted a test fight of the Sh&h&ketails concerning the test are
lacking; however, Israeli sources suggest that this launchheasost successful to date.
A foreign ministry spokesman statttht, "it was a final test before delivering the missile
to the armed forces. It was within the same range that we had declared BeTdvs."
reportsuggestghat Irard Shabak3 missile program ismproving to the point of being
deployed tdranianmilitary units.

Nasser Mal eki, the head of Il randbs aerospace
certainly we are going to improve our Shatgab and al | of our other
claimed in Septembe2004 that the ShahaB could now reach targets up to 2,000

kilometers away, presumably allowing the missiles to be deployed a greater distance
away from | srael 63balisicmisslest ce and Jericho

IRGC PoliticatBureau Chief Yadollah Javani stdti September 2004 that the modified

Shahab3 -- sometimes called the ShakaR or Shahai8M -- could be used to attack

| srael 6 s Di mo A aan peufarred another tesaon Oaiober 20, 2004, and

|l rands Def ense Mi ni sittwasrpart offah oper&ibnal ederaise.iOn c | ai n
November 9, 20014, l rands Defense Minister a
mass producing the Shahakand that Iran reserved the option of preemptive strikes in

defense of its nuclear sites. Shamkelaimed shortly afterward that the Shatgabow

had a range of more than 2,000 kilometers (1,250 nfifes).

One leading German expedmntas stressd the uncertainty of any current estimates and
notes that rangpayload tradeffs would be critical. He putthe range for the regular
Shahab3 at 820 kilometers with a :8n payload and 1,100 kilometers with a-@m

Ed Blanche, @3 afancd eai Niosw &2 @dhGrediddRodakérsovember 1, 2004,

"I"Iran Confirms Test of Missile That Is Able to Hit Israg{&w York Times3 July 2003

i1 ran Boa3stiss 9hna hviabslsa nReroosd uMb tsisd Mloeeésnbeal®,200Roc ket s
BfAlran threat ens, dtaon efbsa n dsd na nti [Peptedbdr9j 200 Anal y st
“Douglas Jeh!l, fAlran Ref{Ramtged IMjhe Meaivd elsTindsDeckmber2, 2¢G04.L o n g
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payload. (An analysis by John Pike of GlobalSecurity.org also points out that missiles
like combat aircraft- can make tradeffs between nage and payload. For example, the
No Dong B has a range of 1,560 kilometers with a-KiGfyram warhead and 1,350
kilometers with a 1,15&ilogram warhead)

The German analyst notésat an improved Shahab could use a combination of a lighter
aluminum airframe, light weight guidance, reduced payload, increased propellant load,
and increased burn time to increase range. He notes that little is really known about the
improvedShabab3, but estimates the maximum range of an improved Shalzabstill

being 2,000 kilometers, that a D0/8ton warhead would limit its range to 1,500
kilometers, and that a 3B0-ton warhead would reduce it to 1,200 kilometers. AttrP
warhead would limit it to around 850 kilometers. He feels Iran may kiaa@n on
Russian technology from the-B and the R7. Photos of the system also show
progressive changes in cable duct position, fins, and length in 2004 ané 2005.

Some aspects of thdifferences in range estimates may be a matter of Iranian
propaganda, but a number of experts believe that Iranian claims refer to the modified
Shahab3D or the ShahaBM and not the regular Shah@b There are reports that such
modified versions use solid fuel and could have a range of up to 2,000 kilométeys. T
also indicate that the standard ShaBaemains in production, but the improved Shahab
is now called the Shaha&M. ”’

There has been some official reporting the missile warhead. In 2004, then U.S.

Secretary of State Colin Pell accused Iran of modifying its Shahkatio carry a nuclear

warhead based on documents the U.S. government had received fromia salkce.

While experts argued that this information was yet to be confirmed, others claimed that

l ran obt ainnoesde coa e & e W-® missilet b adBition, hotndr U.S.

of ficials c¢claimed that the source of the ini
of Farsi anguage computer filesd on -Bmissiktoan att e
del i vlelrack Mox, 6 which U.S. of ficials belie
nuclear warhead. These documents were said to include diagrams and test results, weight,
detonation height, and shape, but did not include warhead dé3igns.

Media reporting indicatethat the United States was able to examine drawings on a stolen

laptop from Iran and found that Iran had developed 18 different ways to adapt the size,

weight, and diameter of the new nose cone on its SKalmaissile. It was also reported,
however,te't |1 randés effort to expand the nose cor
have the technological capabilities to adapt nuclear weapons into its Shahiabile.

g fAilran: Mi ssiles Devel opment, 0 Gl obal Securit
http://www.globalsecurity.@/wmd/world/iran/missiledevelopment.htm.

®See the work of Dr. Robert H. Schmucker, AThe Shahab Mis
to the James Shasha Institute conference on a nuclear Iran, Mhy 30e 2, 2005, ts Regiodal , Al ran e
Environment, o Schmucker Technol ogi es, P evavwavinsfkBee aneé ar ¢ h |l nst

http://www.hsfk.de/static.php?id=3929&language~de

IISS,l rands Strategic Weapo nlSS Srategiy DassieR005, A 10R.e t Assessment ,
®Sonni Efron, Tyler Marshall, and Bo bTheDoso Angetes Tinie® owel | 6s T
November 19, 2004.

Carla Anne Robbins, f Briefi mgeWallStreenJouanalulyhev, 2005, p.32 To Nucl ea
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Uu. S. nucl ear experts claimed that o006¢é reasol
donebytheA eam of I r%¥nés program. o

Some experts believe that the new bottleneck warhead tested in 2004 was for the Shahab
3M and makes it more accurate and capable diwaist detonations, which could be used

to more effectively spread chemical apons. Others believe a smaller warhead has
increased its range. According to one source, the-batile shaped missiles, which
surfaced in 2004, represent an entirely new missile development if they carry a triconic
warhead. Reportedly, the latter wartiees not fit on a Shab&missile. Further, some
analysts believe that this warhead would be the prime vehicle for a nuclear We@hen.

same source states that the SHIG (a unit known as Department 2500 or Shahid Karimi)
started a froject (project 1) between 2001 and 2003 to fit a nuclear warhead on a
Shabak3.?

Several tests of the Shahalhave beeraunchedonly with limited successSuccessful

tests of theShabak3 are confirmed for February 2006. Reports indidate successful
testsat ranges of up to 1300 km. Additional tests of this weapon system are confirmed in
November 2006 and are capable of operational testing in military exercises from that
point on®® It is believed that around 20 missiles were operational in May 2004. By
Febuary 2006 it is believed that 30 to 50 were operatifhal.

As for other aspects of performance, it is again easyintb many highly precise
estimates but impossible to know if any areorrecti even forthe versions of the
Shabab3 that Iran has tested to dat@ne source, for example, reports that the Sh&hab

has a CEP of 190 meters and carries d 989 1,158kilogram warhead. The problem

with all such reporting, however, lies in the defioiti of CEP: It is a theoretical
engineering term that states that 50 percent of alirissileslaunchedwill hit within a

circle of the radius of the CEP. It also assumes that all missiles are perfectly targeted and
function perfectly throughout their erg flight. It makes no attempt to predict where the

50 percent of the missiles that hit outside the circle will go, or missile reliability.
Engineering estimates basing CEP on the theoretical accuracy of the guidance platform
have also often proved to ba&bsurdly wrong until they are based on the actual
performance of large numbers of firings of mature deployed systems (the derived aim
point method)®°

®pafna Linzer, fAStrong Leads And Dhe&dshiifordPosEébruaryNsucl ear Cas

2006, p. AO1.

8'Robin Hughes, Al rands blengd asgeé cambistsiid es devddmeine nbsf ence
13, 2006.

8 RobinHwp h e s , il rands ballilengi angné sambiet i dewved opimeaméds Defence
13, 2006.

8 Duncan Lennox, edJane's Strategic Weapons System&Siirey: Jane's Information Group, January 2007731

84 LennoxJane's Strategic Vépons Systems 43urrey: Jane's Information Group, January 2005); IR

8 There is a radical difference in the performance of proven systems, where actual field performance can be measured,
and estimates based on engineering theory. With proven sybeistribution of thémpact of warheads relative to

the target tends to be fAbivariate normally distributedodo r ¢
progressively fewer and fewer hit further away, with only a few missing by listandes.
As an entry in Wi kepedia notes, iOne component of the biv

azimuth errors. Unless the munition is arriving exactly vertically downwards the standard deviation of range errors is
usually large than the standard deviation of azimuth errors, and the resulting confidence region is elliptical. Generally,
the munition will not be exactly on target, i.e. the mean vector will not be (0,0). This is referred to as bias. The mean
error squared (MSE) wibe the sum of the variance of the range error plus the variance of the azimuth error plus the



CordesmantranianWeapons o f Mass Destruction 10/15/08 Page 27

The same source reports that the Sheéhélas a height of 16 meters, a stage mass of
15,092 kilograms, dry mass of 1,78®,180 kilograms, and a propellant mass of 12,912
kilograms. In terms of propelling ability, its thrust is between 26,26(500 kdgf, its burn
time is 110 seconds, and it has an effectsfe of 226 and a drag loss of 45 seconds.
Accordingto this source, the Shah8possesses one thrust chamber. Its fuel is186]

and its oxidizer is the AK 27{°

Iran may have advanced to the point where relatively leigtls of accuracgrepossible

for this missile, but this remains to been. If the system uses older guidance technology
and warhead separation methods, its CEP could be anywhere from 1,000 to 4,000 meters
(approximately 0.0015 to 0.001 CEP). If it uses newer technology, such as some of the
most advanced Chinese technolaggould have a CEP as low as 1800 meters.

In any case, such CEP data are engineering estimates based on the ratios from a perfectly
located targetThis means realorld missile accuracy and reliability cannot be measured
using technical terms lik€EEP even if they apply to a fully mature and deployed missile.

The definition of the term is based on the assumption that the missile can be perfectly
targeted at launch and it performs perfectly through its final guidance pb&EBRecan
somewhat arbitrdly be defined as the accuracy of 50 percent of the systems launched in
terms of distance from a central point on the target. True performance can be derived
only from observing reliability under operational conditions and by correlating actual
point of impact to a known aim poifif.

A German expert notes, for example, that the operational CEP of the improved-Shahab
is likely to be around 3 kilometers, but the maximum deviation could be 11 kilorffeters.

In short, unclassified estimates of the ShaBab s uracycand reliability available from
public sources are matters of speculation, and no unclassified source has credibility in
describing its performance in reabrld, warfighting terms. In 2007, Yahya Safavi, the
commander of the IRGC, announced on Irangtate television that Iran tefed its

latest version of the Shaha&b According to the general, the missile used had a CEP of
fisever af The EEPevaries. with the distance the missile flies, but most experts
believe that a CEP of only severattars on &CUD-based missile is unrealistic.

covariance of the range error with the azimuth error plus the square of the bias. Thus the MSE results from pooling all

these sources of error. The square mfothe MSE is the circular error probable, commonly abbreviated to CEP.
Geometrically, it corresponds to radius of a circle within
None of this has proven true, however, of estimates made in the design stage or withiterhtdists. The actual hit

distribution can be much further away from the aim point and most or all missiles can fall outside the theoretical CEP.

It should also be noted that the concept of CEP is only strictly meaningful if misses are roughly ndstnédiytet!.

This is generally not true for precisisnui ded muni ti ons. As the Wi kepedia entry a
meters, 50 % of rounds land within n meters of the target, 43% between n and 2n, and 7 % between 2n and 3n meters.

If misseswere exactly normally distributed as in this theory, then the proportion of rounds that land farther than three

times the CEP from the target is less than 0.2%. With preeggiaied munitions, the number of ‘close misses' is

higher . o

% fAshah,ab Hom d eof a tAmerican  Scientists, December 1, 2005, available at:
http://www.fas.org/nuke/guide/iran/missile/shatgabtm

87 See endnote 315.

%See the work of Dr. Robert H. Schmucker, AThe Shahab Mis
to the James Shasha Institute conference on a nuclear Iran, Mdyu3Q e 2, 2005, and Al ran and
Environment, o Schmucker Technol ogi es, P evavwavinsfkBee aneé ar ¢ h |l nst

http://www.hsfk.de/static.php?id=3929&languade
®Ed Blanche and Doug Richar GlabalBmi 8si arogi Vanedst Milssi bés |
February 1, 2007.
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This is not a casual problem, since actual weaponization of a warhead requires
extraordinarily sophisticated systems to detonate a warhead at the desired height of burst
and to reliably disseminate theaunitions or agent. Even the most sophisticated
conventional submunitions are little more than area weapons if the missile accuracy to
target location has errors in excess of iZD meters, and a unitary conventional
explosive warhead without terminal gance is little more than a psychological or terror
weapon almost regardless of its accuracy.

The effective delivery of chemical agents by either spreading the agent or the use of
submunitions generally requires accuracies less than 1,000 meters to dethalty

against even large point targets. Systems with biological weapons are inherently area
weapons, but a 1,0dlogram nominal warhead can carry so little agent that accuracies

less than 1,000 meters again become undesirable. Nuclear weapons faguess
accuracy, particularly if a Adirtyo ground
area. There are, however, limits. For example, a regular fission weapon of some 20
kilotons requires accuracies under 258000 meters for some kinds tdrgets like

sheltered airfields or large energy facilities.

What is clear is that the Shahab could carry a-dedigned nuclear weapon well over
1,000 kilometers, and Iran may have access to such designs. As noted earlier, the Shahab
3 missile was testkin its final stages in 2003 and in ways that indicate it has a range of
2,000 kilometers, which is enough to reach the Gulf and Israel. A. Q. Khan sold a
Chinese nuclear warhead design to Libya with a mass of as little as 500 kilograms and a
onemeter dameter As later chapters showAEA and US background briefings in 2008
make ithighly probablehat entiredesigns or key elements of such designgre sold to

Iran as well.

Mobility and Deployment

The Shahai3 is mobile, but requires numer®launching support vehicles for propellant
transport and loading and power besides its TELEhe original version was slow in
setting up, taking five hours to prepare for lauficBome five different TELs have been
seen, however, and some experts beliine current reaction time is roughly an hur.

The Shahal3 6 s depl oyment status is highly uncert
the Shahal3 was operational as early as 1999. Reports surfaced that development of the
Shahab3 was completed inJune 20 and t hat it wunderwent Afi na

However, the Shahab underwent a total of only nine tests from inception through late
2003, and only four of them could be considered successful in terms of basic system
perf or mance. ignhckaractarigics ialsoec@nsnued ® ®volve during these
tests. A CIA report to Congress, dated November 10, 2003, indicated that upgrading of
the Shahal3 was still under way, and some sources indicated that Iran was now seeking
a range of 1,600 kilomete

° fFShah@,bo Federation of American Scientists, Decem
http://www.fas.org/nuke/guideén/missile/shahaBd.htm.

91Doug Ri chardson, filran is Devel dpined samRok RBPesemBandi Ms sRe $ ie
14, 2004

“Robin HugiResmgeflhonb@hie dss Dsf Septamber Y8e2006) pp.-27.
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Speculations about the possibility of replacing the liquid propulsion fuel with solid fuel
for the Shahai3 have been dismissed due to technical reasons. Apparently, reengineering
the current design with solid fuel propulsion would lead to a comyletedified missile.
Rather, the development of a solid fuel propulsion system in a missile the size of the
Shahabl3 would point to an entirely new line of missiles that are much more
sophisticated than the Shakablt has been reported that Iran operaRakistani
designed Shaheen missiles, which use solid fuel propulsion. In addition, Iran is known to
have received assistance in solid fuel propulsion technology by China. It is, however,
unclear to what extent Iran has mastered or is using solid fuelasis$

There is an argument among experts as to whether the system has been tested often

enough to be truly operational. The CI A 1.
operational ShahaBs with a range of 1,300 kilometers. Some experts feel the missile ha
since become fully operational and Iran already possessdd@Fhahal3 6 s i n 1 ts

inventory® Iranian opposition sources have claimed that Iran has 300 such missiles.

According to other sources, the IRGC operated six batteries in the spring of 200&sand
redeploying them within a 3kilometer radius of their main command and control center
every 24 hours because of the risk of a U.S. or Israeli attack. The main operating forces
were deployed in the west in the Kermanshah and Hamadan provinces witeres
batteries farther east in the Fars and Isfahan provifices.

A substantial number afther expertsbelieve the Shaha® may be in deployment, but

only i n ishowpeddc eaniotrs Auseisng conventional
performance Iran cmot accurately predicfThe IISS reports that the IRGC has one

battalion of Shabak3 missiles with six launchers, each of which hamiésiles(Total

operational force of 24f

Shahab3A/3B/3M/3D/IRIS

There are many speculative repat®s t he st at e Shabab3programdrs ev ol vi
October 2004, the Mujaheda Khalg (MEK) claimed that Iran was developing an

improved version of the Shahab with a 2 4l0meter range (1,500 miles). The MEK

has an uncertain record of acatyan making such claims, and such claims could not be
confirmed. Mortezar Ramandi, an official in the Iranian delegation to the UN, denied that

Iran was developing a missile with a range of more than 1,250 miles (2,000 kiloreters).

In 2004, a ShahaBB was reportedly developed that had an increased maximum range of
2,500 km. It may have a solid propellant serving as first or second stage propulsion.
However,the supposed payloadasonly 800kg, 50kg less than the standard Shahab

338 Other exped believe that a new solid fuel missile, using part of thBhabaks is

under development, rather than a modification ofShabak3. In any case, a change to a
solid fueled booster would magksignificant move in Iranian technological capability, as

% Uzi RubinnThe Gl obal Reach of, Insttuenfdr Natidhal ISécurigy tStudies, Mél SA\dvi | e s
November 2006, p. 25.
“Alran: Mi ssil esdo Global Security.org, available at: http: /.

Al ran Mhaba3Unitsts J an e Gusd RdtketsApiil I, 2G06.

% 1SS, Military Balance, 2008 fil r an, 0

“Douglas Jehl, flran i slint@mmiiodal Hemld WboundRecember N2004, pVi.ssi | e, o
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some experts believe Iran switched the fuel source from liquid fuel to solid. The possible
existence of a Shah#b with a solid fuel source created yet another variant of the
ShahakB3 series,lte Shahat3D, or the IRIS missile.

Such a development of a solid fuel source magkd helplran to enter into space and
serve as a potential satellite launch vehicle. Perfecting solid fuel technology would also
mo v e | r an O6ans anlong way towardshe successful creation of a limited range
intercontinental ballistic missile (LRICBM), which is what the Shabhadnd Shahab

are intended to accompli§hOn January 26, 2007, Iranian sources reportedly claimed
that Iran has succsfilly converted one of its missiles into a satellite delivery vefiile.
This information remains unconfirmed

If there is an IRIS launch vehiclegporting suggests that tonsiss of the No
Dong/Shahai8 first stage with a bulbous frosection ultimately designed to carry the
IRIS seconestage solid motor, as well as a communications satellite or scientific
payload™® The IRIS solid fuel missile itself may be the thgthge portion of the North
Kor ean -ding®'$ 6 o

The Shahai3D aloneis not capable of launching a large satellite probe into space, and it
is possible that it is a test for the secoadd thirdstage portions of th(RBM Ghadr
designs and the LRICBM Shahatand Shahab.**®

No test flights of the Shahe&8D havebeen recorded on video, but it is believed that they
have taken place at a space launch fadifityfihe following timeline shows the reported
tests of the Shah&bvariantsandIRIS:

A July 22, 1998: First test fight (exploded 100 seconds after takeoff).
July 15, 2000: First successful test flight (range of 850 kilometers).

September 21, 2000Unsuccessful test flight (exploded shortly after takeoff). After the test, an
Iranian source claimed that the missilesveatwostage/solid fuel propulsion system.

May 23, 2002:Successful test flight.
July 2002: Unsuccessful test flight (missile did not function properly).
June 2003:Successful test flight. Iran declared this was the final test flight before deployment.

August 11, 2004:Successful test flight of Shah&M. The missile now had &baby bottl®
warhead.

o To Do Do o Do Do

October 20, 2004:Another successful test flight of Shakall. Iran now claimed the modified
missile had a range of 2,000 kilometé&fs.

99 Alran: Mi ssil es Devel opment, o Gl obal Securit

http://www.globalsecurity.org/wmd/world/iran/missiteevelopment.htm.
1% stratfor, Iran: The potential for a satellite launch, January 29, 2007.

1 A ShabhD, o Federation of American Scientists, Decen
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A February 25, 2007:Shahak3A, sub orbital sounding flight testhe details of this launching are
not clear, yet this firing appears in conjunction with Iranian efforts to launtimescial satellites
into orbit 1%

A September 22, 2007In an Iranianmilitary exercise a missile with the range of 500 kilometers
more than ShahaB® is displayed. The missile known as "Qddrand its launcher are displayed in
today's parade of the armed forces. @hdl a ballistic missile with a warhead andeaplosive
impact and surfee fuse system which is launched verticafly.

A February 4, 2008: Iran conducts a successful test launch of the Kavoshg#ixplorerl)
research rocket to inaugurate its first domestically built space center 60 km southeast of Semnan
City. The Kavoshgal is a variant of the single stage ShaBamtermediateange ballistic
missile, specifically the Shah&#B variant with the "baby bottle" nos¥.

Shahab4

Iran may also be developing larger designs with greater raagkad using a variety of

local, North Korean, Chinese, and Russian technical inputs. These missiles have been
called the Shaha#), the Shahab, and the Shahab. As of September 2006, none of
thesemissiles were being produced, and the exact nature of such programs remained
speculative®®

Some experts bd4bi eae BbheapPBhakamate range be
kilometers. Various experts have claimed that the Shdhalbased on the Mt Korean

No Dong2, the threes t a g e -ddngE missite, the Russian 96 SERB, or even

some aspects of the Russian48nd SS5,**° but has a modern digital guidance package

rather than the 2,008,000 meter CEP of early missiles like the SovietdS#hose

technology is believed to have been transferred to both North Korea and Iran.

Russian firms are believed to have sold Iran special steel for missile development, test
equi pment , shielding for gui dance packages
Hemmet Industrial Group is reported to have contracts with the Russian Central
Aerohydrodynamic Institute, Rosvoorouzhenie, the Bauman Institute, and Polyus. It is

also possible that Iran has obtained some technology from Pakistan.

One source has providexd precise estimate of some performance characteristics. This
esti mat e -4agifes ifidd ksirhated height of 25 meters, a diameter of 1.3 meters,
and a launch weight of 22,000 kilograms. In terms of propelling ability, its thrust is
estimated to beraund 26,000 kgf and its burn time is around 293 seconds. It is said to be

a 2 and/or3-stage rocket that possesses three thrust chambers, one for each stage. Its fuel
for the first stage is heptyl, and its oxidizer is inhibited red fuming nitric’atid.

196 1ran announces rocket launcinternational Herald Tribung25 February 2007.

197 firan displays Qadt missile atmil t ar y eareNews Agencyd22 September 2007; "Iran Presents Ghadr

A 'New' Ballistic Missile," Jane's Defence Weekly, 3 October 2007.

1% Jran Launches Rocket to Commemorate New Space Center,” The New York Times, 5 February 2008; Joseph
Bermudez, Iran Inaugurates Space Terminal and Launches Research Rocket," Jane's Defense Weekly, 13 February
2008; "Smoke and MirrordAnalyzing the Iranian Missile Test," Jane's Intelligence Review, 14 March 2008.

YRobin HugiRamgefi Amba@h i 6 sesVieekyReptember 13, 2006, pp.-2Z.
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Iran has sent mixed signals about the missile development status. In October 2003, Iran
claimed it was abandoning its Shakalprogram, citing that the expected increase in
range (2,200 to 3,000 kilometers) would cause too much global ten$iSmme
specuate that Iran may have scrapped its Shahgibogram because it either was not
innovative and large enough and/or to avoid controversy. The reason announced by some
Iranians for creating a missile like the Shaldalvas for satellite launches.

The IRIS/Shhab-3D, with its solid fuel source, however, has shown potential for space
launches. The improved range and bottleneck warhead design offered by the 3Wiahab
(which began testing in August 2004) may make the Shalsatmply not worth the effort

or controersy'® According to unconfirmed reports by the National Council of
Resistance of Iran (NCRI), a resistance group, Iran for the first time launched a-8hahab
missile on August 17, 2004?

In May 2005, Al i Shamkhani , | r arsicsessfMi ni st er
devel opment of a fAtwin engine, 0 wdageh subs.
missile with a solid propellant. Initial assumptions over an improved version of the

Shabab3 were refuted, as observers claimed that introducing a potigellant, twe

stage motor into &habab3 made little sensE Yet Iranian sources have not clarified

their statements about the alleged new motor, therefore leaving open speculations
whether the new engine was in use at all, perhaps in use h&tBhababk4 and 5

missiles, or whether it existed at all. The Pakistani Shaheen, on the other hand, is solid

fueled. The 1ISMilitary Balance 2007eports that Iran holds an unspecified number of

Shaheen missiles. Perhaps Iran has modified thernudt that engine for its own

program.

Iranian Defense Minister Mostafa Mohamrrddjjar indicated in a public press
conference in 2006 that the nation was in the process of "researching and building" the
Shahak4.*°

According to German press reports, hoem\ran is moving ahead in its development of

the Shahaid . I n February 2006, t he German news a
serviceso as saying that -4missilewithacaogeofsf ul |y
2,200 kilometers on January 17, 2006¢ dhe test was announced on Iranian television

several days later by the Commander of the IRE@dditionally, reports indicate that

the test was terminatetter the separation of the nose reentry vehicle (R¥).

"2pDoug Richardson, fAlran is Devel opdamedasn HORBkM,{ sClaanidns MiRs
December 14, 2004.
13 HAShah,abd Federation of American Scienti st:s, Dec e mt
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In the first week of February 2008, reports indicate that Iran tested a missile. Russian
reports claim that it was possibly a more advanced Skahaidicating either the 4
series or 5 series. Russian officials expressed concern over the test citing a matgsile te
an integral part of nuclear weapons program3hese reports remain unverifiable.

Shahab5 and Shahab6

Israeli intelligence has reported that Iran is attiémgpto create a Shahdband a Shahab

6, with a 3,0066,000kilometer range. These missiles would be based on the North
Kor e an -dingZzandwonuld be threstage rockets. If completed, the Shabadnd

the Shahal6 would take Iran into the realm oft@rcontinental ballistic missiles (ICBMs)

and enable Iran to target the U.S. eastern seaboard. The Shalmabthe Shahab®

would possess a solid fuel third stage for space entry and liquid fuel for the first stage
take units.

It is alleged that Russiaremspace engineers are aiding the Iranians in their efforts. It is
believed that the engineers wil/ empl oy a v
RD-216 in the missi®Il&dssanEnargomash esginaayiginally dsade R D

on the Skeal$S5/R-14, IRBM, Saddler/SS/R-16, ICBM, and Sasin/R6 ICBM

missiles used in the Cold War. The effort to develop an ICBM with the Russié2ilRD

engine in some sources has been named Project KdtfsSdrese reports remain

uncertain, and Israeli mediadh official sources have repeatedly exaggerated the nature

and speed of Iranian efforts:

Due to thedeceptionand deniaktrategy of the Iranian governmeegarding its missile
programs, it is unknown whether or tbe Shahaid or the Shahal® has been tested or
constructedBecauseittle is known about the Shah&bproject and even less is known
about Shahab, much of the data is speculative at best.

Extrapolationsfor the Shahats have been made based-on the
dong2. The Shahab has an approximate range between 4,000 and 4,300 kilometers.

The Shahald has an unknown CEP, and its warhead capacity is between 700 and 1,000
kilograms. It has a height oR3neters, a diameter of 2.2 meters, and a launch weight of

80,000 85,000kilograms.In terms of propelling ability, some experts estimate its thrust

to be 31,26(kgf and its burn time to be 330 seconds. The Sh&hmba threestage

rocket that possessesx thrust chambers, four for stage one, and one for the two
remaining stages. The Shakaband the Shaha® would be considered lorrgnge

ICBMs.***

As stated previously, in the first week of February 2008 reports indicate that Iran tested a
missile. Russin reports claim that it was possibly a more advanced St&hadicating
either the 4 series or 5 series. Russian officials expressed concern over the test citing a

119 GlobalSecurity.org, "Shahab" available ahttp://www.globalsecurity.org/wmd/world/iran/shahdthtm
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missile test is an integral part of nuclear weapons progtasgain, these reports
reman unverifiable.

Analyst have suggesteithat he Shahal® is a two or threstage liquid/solid fuel rocket.
The missile uses most of the same systems as the Shababeconomies in weight and
payload increase the range to approximately 6,000 km (3,728)mThe missile is
intended to carry one single warhead with a substantial yield, most likely in the area of
500-1,000 kg. As a result of its inaccuracy, the missile's utility it probably restricted to
attacking population centers and spreading radiat@dher than hitting military targets.
Thus, the Shahab is more likely a blackmail/terrorist weapon than a military asset.
Significant reports indicate that the Shaltabnd Shahab have the possibility of being
developed into satellite launch vehicl€SLV). Little is known about the Shah#&b
project and even less is known about Shahabources indicate that the project has been
classified as Kosdr*

The integration of technology from th€aep'edong 2 missile into the Shahab
represents a substantial security risk for the U.S. If its 6,000 km reported range is
accurate, the Shahdbwill be able to target most of Europe, Russia, and Asia. Reports
indicate its engine's possible burn time would be up to 330 seconds, which would classify
the system as an ICBM® At this time there has been no credible reporting of a Sh@hab
launch. This information is dependent on the uncertain intelligence availabl¢hese
systems.

Satellite Launch Vehicle(SLV) Programs

As early asl998 Iran announced its objective to establish a space program. One source
reports that when I rands Supreme Leader
year, images of a satellite launch vehicle (SLV) surfaced that apparently showed a SLV
resemblig the Shahaf3 with the letters IRIS painted on'ff Iran has never openly
declared its space program assets, but on February 25, 2007, proclaimed that it had fired a
test rocket into a suborbital altitude. This apparently was based on a vehicleadeasifi
Shahak4."’

There are a number of speculations about the satellite launch, but claims of the&hahab
with a twostage, solid propellant motor seem to be the most prevalent. This may,
however, simply be attributed to the fact that Iranian offis@lirces distributed such
information and other sources lacked any convincing evidence. Parts of the missile that
was fired on February 22007 apparently fell back to earth by parachute. This test
caused considerable concern among Western obselivaray or may not be the case

that Iran signaled its intentions to speed up its ballistic missile program; there is simply

13 Associated Press, “Iran: Russia Says New RodReti s e's Nucl eaThe Ne®vuYorkiTenesons , ' "
http://www.nytimes.con2008/02/07/world/worldspecial/07brieROCKET.html?ref=world7 February 2008

124 Missilethreat.com, The Claremont Institute, October 1, 2008, available at
http://www.missilethreat.com/missilesoftheworld/id.180/missile_detail.asp

125 Anthony Cordesman, Martiteliber, "Iran's Military Forces and Warfighting capabilities: The Threat in the
Northern Gulf,” 2007Praeger Security Internationghttp://0-psi.praeger.com/
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not enough reliable data available that can give credible evidence to whether the launch is

a step toward the acquisition of an ICBM or not.
According to one soge, Iran is working on the following satellite projects:

1 Zoreh: Allegedly, Iran was the contractor for this communication satellite, but did not engineer

any of the parts for it. The satellite was supposed to be launched by a Russian vehicle.

1 Sair 313: This is a 26kilogram heavy, Iraniamade satellite that was supposed to be launched in
early 2005, buthef i r st reported | aunches didnét take pl ace

1 Mesbah: Reportedly, this is a-kllogram satellite pvduced by an Italiafranian joint venture. It
was supposed to be launched by a Russian vehicle.

1 Sina 1: This is a Russian communication and observation satellite. Apparently, the Iranian role

consisted of a tracking and data retrieval station and possibBxpand cooperation with a
successor satellite named Sinf®Reportedly, the Sina 1 was
into space. The launch occurred in October 2805.

One analyst speculates about the difficulties in discerning Iranian sphide launch
capabilities as follows:

ranos

Though an indigenously built Iranian satellite launch vehicle could exist, the launch of a North
Koreanmanufactured Taepodotywith an Iranian flag painted on it is far more likely (although any

Iranianbuilt missle would likely be nearly identical to the Taepodehgnd in grainy imagery of such

a launch it could be impossible to tell one from the other). Either way, any Iranian satellite launch

vehicle will look strikingly similar to the Taepodong family, anérin would almost certainly be North
Korean scientists on the ground at the launch'3ite.

In late January 2007, it was reported that Iran had converted a ballistic missile into a

satellite launch vehicle. Reports assume that the missile is either a \adrtherShahab
3 or the Ghadat10, based on the reported weight of 30 tdhéccording to the latest

DIA estimates, Iran may develop a 3,60de ICBM by the year 2015. The advances in

missile technologies have substantiated evidence that there is oipe¥atmn between

North Korean and Iranian space missile programs, but no reliable information about this

is available'*
On February, 2008, Iraninaugurated itdirst domestically built space centetith the

launch of theKavoshgarl (Explorerl) research rocket, according to Russian news

sources. This platform is apparently capable of carrying a satellite into low leahit.
also unveiled its first domestically built satellite, Omid, or Hopmkiring this

inauguration The Iranian spokesmasaid,iThe launch of the Explorer rocket into space
was conducted strictly for scientific purposes. Our achievements in space research, as

well as our progress in nuclear research, serve peace and gistice.
Iran reportedy testfired a new rocket, named Saér Omid, capable of carrying a

satellite into orbiton August 17, 20Q8as part of its rapidly developing space program.
The White House said Irands rocket announce

12 yzi Rubinn The Gl obal Reach of, Idstituenfd Natidda Security tSlies, TeWAvvs i | e s

November 2006, p. 7.

Nazila Fathi, #flran says it |l aunched suborbital
Times, February 26, 2007.
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pattern oflranian activity to build a nuclear program and the means to potentially launch

a weapon. AThe I ranian devel opment and test.i
guestions about their intentions, 0 said Whi
Rocket scientists agree that the same technology that puts satellites into orbit can deliver
warheads® The launch was assessed as a failure by US and lIsraeli intelligence
reporting, which claimed that the Safir failed to separate in its second stage’f&unch.

On September 25, 2008resident Mahmoud Ahmadinejad announced litsex plamed
to launch a satellite into space soon using its own satellite carrier rosketadinejad
said the Persian nation will soon "launch a rocket, which has 16 engines arakevil t
satellite some 430 miles" into space.

Ghadr 101 and Ghadr 110

| r an dly develong space program has gerestagjrowinguneags among world
leaderghat arealready concerned about its nuclear and ballistic missile progtamsa n 6 s
lack of transparencgycoupled with its lack of cooperation with IAEA inspectors, makes
any deelopments in its space program suspdtthas also led to growing speculation
that Iran will develop the capability to deploy a $iniarce of ICBMs, and some analysts
have again raised the possibility that Iran will seek to aciMB weapons.

As hasbeen noted earlier, the uncertainties st
compounded by reports of a separate missile development program. The Iranian exile

group NCRI claimed in December 2004 that the Ghadr 101 and the Ghadr 110 were new

missile tyes that used solid fuel and were, in fact, IRBMs. Their existence has never

been confirmed, and conflicting reports make an exact description difficult. One analyst

claims that the Russian K&b cruise missile (see below) is being reengineered by Iran

under the name Ghadr’

At the time, U.S. experts indicated that the Ghadr is actually the same as the-Shahab
3A/Shahak3M/Shabab4, which seemed to track with some Israeli experts who felt that
Iran was extending the range/payload of Shahalnd thareports of both the Gadr and

the Shahal# were actually describing the Shat@#/3M.**® Another source claims that
Ghadr missiles can be compared6UD-E missiles:*® The SCUDE designation has

been used to describe Tapeo Ddngnd Nodong missiks.

In May 2005, Iran tested a solid fuel motor for what some experts call the SBiahab
possibly increasing the range to 2,500 kilometers, making space entry possible, and
setting the stage for the Shakaland the Shahab to be threestage rockets reswling
ICBMs.2*° This test showed that Iran had developed some aspects of a successful long

Biwilliam Dradr Radorfis Test of Craft Able to Carry a Satel
http://www.nytimes.com/2008/08/18/world/middleeast/18iran.html
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range, sold fuel missile design, but did not show how Iran intended to use such
capabilities.

The NCRI again claimed in March 2006 that Iran was moving forward WwehGhadr

solid fuel IRBM. It also claimed that Iran had scrapped the Shéhadcause of test
failures and performance limitations. It reported that Iran had substantial North Korean
technical support for the Ghadr, that it was 70 percent complete, ardraagde of 3,000
kilometers. One Israeli expert felt that NCRI was confusing a-stdit?, secondtage
rocket for the liquiefueled Shahat with a separate missité*

J a n énds sreported that unnamed intelligence sourdtage statel that a parallel,
indigerously-built IRBM is being built by the Shaid Bagheri Industrial group with range

of 2,000 km and a payload of about 900 kg. The Iranian government announced in
November 2007 that it was developing this new missile, Ashoura (or Ashura). An Israeli
report inApril 2008 reported that Ashoura is a tstage solid propellant missile with a
triconic nose shape similar to the Shal3db A Russian report in November 2007 said
that the Ashoura had had a failed flight test, and an Israeli report said that the sold
propellant motors were tested but not launchéd.

Work by Dr. Robert Schmucker indicates that Iran is working on $oéted systems,
building on its experience with solid fuel artillery rockets like its Fatehl10 and with
Chinese support in developisglid fuel propulsion and guidance. The Fateh, however, is
a relatively primitive system with stragpwn gyro guidance that is not suited for leng
range ballistic missiles, although it is reported to be highly acctitate.

On September 21, 2008 Iran quieggraded a version of the GhaddrO tactical solid
propellant ballistic missileTwo images of the ballistic missile were shown by the FARS
News Agencyand theonly noticeable difference between the Iranian GHddy and the
Chinese M9 i which is the misile the Ghadr is reportedly based iofs a shortened
conical noseconelhe appearance of the Ashura/Ghadr seems to be further evidence of
two things Chinese missile proliferation to Iran, and that the claimasleby the MEK
regarding this articular prgram were trué**

As is the case with longeange variants of the Shahab, it is probably wise to assume that
Iran is seeking to develop options for both solidd liquidfueled IRBMs and will seek
high-range payloads to ensure it can deliver effectivédRNBpayloads even if it cannot
produce efficient nuclear weapons. It is equally wise to wait for systems to reach maturity
before reacting to vague possibilities, rather thanweald Iranian capabilities.

Uncertain Reports of Future ICBMs

It is a long way from launching small satellites, or a succesR#M program, to a fully
functional ICBM force.One Russian generalas almost certainly correct in stating

“Robin Hughesanédéérgnoap akbeges Tehran i s Jhawedlso mDiedf e nrsew T
Weekly, March 22, 2006.
Wi AshuWrameds Strategiuy2ly@eo8pon Systems,

“Dr. Robert H. Schmucker, fAlran and |t s cRRegparchinstitute Envi r on me
Frankfurt, March 27, 2006yww.hsfk.de and http://www.hsfk.de/static.php?id=3929&language~&®bin Hughes,
Il ranbés ballistiftlongni arsgé eanrdleivteil opsnenianeds Defence Weekly, ¢

144 Jranian militaryparade photographs of the FARS News Agency of September 21, R6p8cted | by Charles P.
Vick, The Latest in North Korean & Iran Ballistic Missile & Space Booster Developments, GlobalSecurity.org,
October 10, 2008, available attp://www.globalsecurityrg/space/world/iran/missidevelopments.htm



