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Is the facility at Qusayr, Syrian underground nuclear facility?
PublicEvidence remainsnconclusive
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Lede and Commentary

The Institute decided to revisit a series of claims made in aR84Spiegaleport regarding

the Qusaysite in Syria, including that the siteuld bethe location ofan undergrounchuclear

reactoror uranium enrichmentacility, or couldcontainnuclearfuel from{ & NA I Qa AIRS & (i NR & |
Kibar nuclear reactor Based on commercial satellite imagery, nafi¢ghese claims could be
confirmed,and the purpose of the site remains unknowtioweversome imagery observations

are consistent wittDer Spieg€0d NBLIRZ2 NI Ay I l f 6 K2dAK and Fdf t &
risks of the following approach, we believe that this site warrants inspection bgtéradtional

Atomic Energy AgencyAEEA, even though accomplishing such inggens may have to wait

until the Syrian conflict end#\ny nucleairelated facility n Syriacould involve considerable

assistance from North Korggiven that Pyongyang provided extensive assistance in the
construction of the Al Kibar reacter KA OK L &N} Sf RSAGNRBE@SR AY HANTC
declassify that it hathdeeddestroyed this reactor also includes documents explaining that it

had strong evidence of North Korean involvement in the reactor projecd NJacBdn €@éves

to highlightonce again the lack of accountifiy { @ NA I Qa LJ ad y dzOf SheNJ ¢ S L.
location of any assets remaining from that prograrhisncludespossibly tens ametric

tonnes of uranium fueland otherequipment or materialassociated witmuclearfuel

fabrication and plutonium separation, that likely existed as key elements of the Al Kibar reactor

LINE 2SO0 ''YRSNEGFYRAY 3 b2 NI Kthevpid®BStaegdwelgR2 t S Ay
the prospecs of negotiations with North Koee The Uited States and its negotiating partners

must keep in mind thainy negotiatiorshouldincludethe achievement of verifiable

commitmens by North Korea not to undertake nucleahemical or biologicaproliferationand

not to spread the means to delivemém. It should also include longer term commitments by

lErichFollathd aal RQa { SONBUiY 9O0ARSYyOS t 2 AYBerSpiégelanuaryNp206, t dza K F
http://www.spiegel.de/international/world/evidencepointsto-syriastill-working-on-a-nuclearweapona-

1012209.html

2L SIIKSY CIFNBffts aLANISE FRYAGA 02YO0OAYy3d &dzaMBHASR { & NR I
2018 https://www.reuters.com/article/usisraetsyrianuclear/israeladmitsbombingsuspectedsyriannuclear
reactorin-2007warnsiran-idUSKBN1GX098udah Ari GrossEnding a decade of silence, Israel conéi it blew

dzLJ ! a &l RQa ydedTings dilsragBarcd #il 22818
https://www.timesofisrael.com/endinep-decadeof-silenceisraelrevealsit-blew-up-assadsuclearreactor/
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North Korea to explain and resolve the nature and extent of its nuclear cooperation with Syria
and any other countries.

Introduction

Arecent ULhited NationsPanel of Experts repodn North Koreastatesthat North Korea has
shippedcritical supplies to Syrighat could be used in itshemical weapons programNorth

Y2NBI KlF&a |tftaz2 LINPOARSR SEGSYyaAodS Hedruayaidl yOS
2018report by Fox Newsndicatesthat Iran reportedly established another military base in

Syria that includes missile storafjén the early 2000sSyriaand North Koreaundertook
significantnuclear cooperatin. North Korea supplie®yria with glutonium production

reactorbuilt at AlKibar, as well as support staff and potentially other nucledaited facilities

and assistanceSyria took a number of steps to disgufsem overhead satellited KS & A S Qa
actualpurpose® The reactor was wehidden and camouflaged, includibgildingit partially
underground. The North Koreabuilt reactor was destroyed in 2007, by an Israeli

airstrike® Syria has consistently denied that the Al Kibar site was a reactor, dé&pife

findings to the contrary An enduring mystery, often reportesh by the Institutefor Science

and International Securityis the fate of key remnants of the reactor project, such as stockpiles

of natural uranium, fuel fabrication capabilities, and even possibly plutonium separation
capabilities thamayhave remained irByria and continue to pose a proliferation risk.

With many reports oNorth Koreaand Iran providing military, missile, chemical weapons, or
nuclear assistance to Syrthge Institute decided to use commercial satellite imagery to look at
a claim thatwas first publicly made bper Spiegeh January 2015Der Spiegetuggested the
possibility of yet another hidden nuclear site in Syria: an underground nuiested site in
Qusayr® The report has not been confirmed as of today, and the purposken§ite remains
unknown.

3aAO0OKEFESE {OKgANIT I a! dbd [ Ay ] a tN2NMNHeXNEEWR TimaFebrugrg NA | Q& /
27, 2018 https://www.nytimes.com/2018/02/27 /world/asia/northkoreasyriachemicalweaponssanctions.html

4 Jennifer Griffin and Lucas Tomlinséb,S¢ { I 6 St f A0S tK2G2a {K2g LNdowy 9adGlofaA
News,February27, 2018 http://www.foxnews.com/world/2018/02/27/new-satellitephotos-showiran-
establishinganotherbasein-
syria.html?utm_source=Eye%200n%20Iran%3A%20%20New%20Satellite%20Photos%20Show%20Iran%20Establish
ing%20Another%20Base%20in%2&utm_campaign=eyen-iran&utm_medium=email

5 David Albright and Paul Brannan, "The Al Kibar Redéxraordinary Camouflage, Troubling Implications,"

Institute for Science and International Secutitygy 12, 2008http://isis-online.org/uploads/isis
reports/documents/SyriaReactorReport 12May2008.pdf

CONAOK C2fflGK FyR 1 2f 3SN { {HiW|skel Dastioged $yiiazshbar Nackeard h LIS NI G A
wS I O be SEiegeNovember 2, 200%ttp://www.spiegel.de/international/world/the-story-of-operation
orchardhow-israetdestroyedsyrias-al-kibar-nuclearreactor-a-658663.html
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Science and International SecurBgptenber 12, 2013http://isis-online.org/uploads/isis
reports/documents/Marj_as_Sultan_12sept2013.pdf
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Assessment oDer SpiegeClaims

Der Spiegeh 2015made a series of claims regarding Qasaysrsite, allegedly based on

intelligence information.Many of the claims could not be confirmed or denied using public
information, but some imagery observations are consistent \Dién Spieg€@ & NB L2 NI A Yy I
Although we fullyunderstand the limitations andsksof this approachwe believe that this site
warrants inspection by the IAEMoreover, any negotiation with North Korea has to haaga

high priority, verifiable @mmitments by North Korea not taindertakenuclear chemical or
biologicalproliferationandnot to spreadthe means to deliver them.

Claim 1: There is an underground sieQusayr® According to the report, construction began
in 2009. No Googleearth imagery is available from those dates, but later commercial satellite
imagery shows large amounts of excavated limestone earth (Figure 1, discussed Gélew).
excavated material was transported away from the immediate vicinity of the central aicka a
subsequently camouflaged, showing significant efforthitte the underground site.

Claim 2: 8,000 fuel rods are stored at the underground site at Qusayis information could
not be confirmed by the Institute, but the existence of natural uranium in Syria remains likely
and a concern.

Claim 3: The site hosts a guard house and five additional buildingsis can be confirmed
using satellite imagery (Rige 2, discussed below).

Claim 4: Three of the buildings conceal tunnel entranc&his could not be directly confirmed.
However, three buildings are buttag directly against the hillsideonsistent with such
alleged underground acces¥he building have a size of approximately 25 x 15 meters.

Claim 5: The site is connected to a power grithis could be confirmed using satellite imagery.
Based on the size of the power poles, our estimate of the incoming powerline is about 11 to 33
KilovoltAmperes (kVA).

Claim 6: A well connects the site with a nearby lake for water supgie connection to the

lake could not be confirmed, but the location of the well as labelealDer Spiegejraphic

included with the storyseems correct given that a probable mobile drill rig was imaged at that
location in July 2012The shape of a mobile drill rig is discernible on satellite imagery viewable
on Google Earth (Figure 8, discussed beloW$o, according to hydrological supg the site
appears to be situated above a shallow but large volume aqtfiférreactor could be cooled

°%G! OO2NRAY3 G2 AyGSttA3aSyOS I3Syoe Fyltearazr O02yaidNHzOGA
findings suggest, was disguised from the very beginning, with excavated sand being didpiseatious sites,

FLILI NBydte G2 YFE1S Ad Y2NBE RAFFAOAA G F2N PadpRoePSNE T NR
(2015) op. cit.

10 Myriam SaadéSbeih, Frangois Zwahlen, Ahmed Haj Asaad, Raoul Gonzalez, Ronald Jaubert,
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using groundvater, and this site appears to have adequate groundwater to do the

cooling. Such a strategy, while unusyalould be consistent with Syrian efforts to suppress

observable signatures, such as Syria did at the Al Kibar reattioite somewhat speculative,
onepossibility that has not been adequately considered is that $idd have employed, or at

least interded to employ, groundvater cooling usingnjection of the heated wateback

dzy RSNANRdzy R | yR (Kdza GKS NBI Ol 2 SlibhwacddégtisA y3 a
not unprecedented, given the fact that tf)-megawatt thermal iMWth) SM

1Areactorlocated atFort Greely, Alaska, drew its cooling waiem a deep well and

recharged the condenser outlet back underground via a dry Well.

As for the purpose of the site, accordinger Spiegelit has previously been identified as
Hezbollahconventional weapons storadacility. In 2012L | { \denyffieditias a SCUD
missile site.Based on the claims laid out abo@er Spiegedpeculatel that the site could be
for a nuclear reactor or an enrichment facilityhe Institute assessesdtlsite as militaryrelated
and suspicious. Without furtherfiormation on the power supplyhe alleged conneg®n to

the lake or undergroungvater supply, the means for water intake and discharge, ventilation
system, security measures, size of the undeund facility, and ofthe-ground information

from defectors or international inspectors, no firm conclusion can be drawn about potential
nuclearrelated activities at the site.

Commercial Satellite Imagery Analysis of Qusayr

Figure 1, a November 28, 2D DigitalGlobe imagacquiled by the Instituteprovidesan

overview of the underground facility and its environmeitt shows unprecedented effort to
camouflage the excavated white limestone spoil by dispersing it down the valley along terrain
and geolgic bedding contoursand subsequently covering the white limestone material with
brown earth. The figure also shows the connection to the power grid (See sthamd 5 oDer

Spiegél.

Figure 2 is a closap imageof the central site, showing three buildings reportedly hiding

dzy RSNANRdzy R Sy(iNIlIyOSa [yR a2YS Whilevahicles aA i1SQa
parked outside the underground entrance buildings indicate vehicular activity, the site itself has
only changedslightlyover the past four yearsUsing a Google Earth image from March 2014

for comparison (figures 3 and 4), changes occurred in the central area outside the underground
entrance buildings, and vehicles are visible parked near the securitkpbiat and the main

buildings.

"Groundwaterflow in the Orontes River basin and the Sgki@abanon water sharing agreemehDIKTAS, Karst

Without Boundaries Conferencéunel1-15 2014, Dubrovnik, Croatia,

https://www.researchgate.net/publication/301322040 Groundwater_flow_in_the Orontes River_basin_and_the

SyrialL ebanon_water_sharing_agreenten

11.S. Army Engineer Reactoro@, Engineering Divisiody 9 Y A NR Y YSy G € wl RA GIR2y a2y Al
bdzOf SIFNJ t 246SNJ t | Yait BAVBINVA MaIDBIf e = ! &1 Z¢
http://www.dtic.mil/dtic/tr/fulltext/u2/726323.pdf
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It is unknown who may have dug the underground facility. However, North Korea is known to
export its mining and excavation expertigecountries such as Syria recenHomsmedia

report reveals another site in Syria wigeNorth Korea is alleged to have overseen the
construction of an underground military base.

Figure 5 shows a closg of the security checkpoint in 201This checkpoint, and the outer
security checkpoint labeled in figure 1, seem to be the only visible security meadlotble

is the lack of inner and outer security fencing around the whole site and the center facility.
However, the Al Kibar reactor leed a visible security boundary as well. Reducing the security
footprint is a common method to better hide sensitive sites, as was exhibited at Al Kibar.

Figure 6 shows the environment in 3D terrain perspective in 2004, before the site was
constructed. Qusayr is located in westeyria, very neato the Lebanese borderThe fact

that it seems to have been completely untouchedhmgtile actionover the years (up to
November 28, 201,zhe date of the latest overhead image available to the Institutegardless
of the internal Syrianconflict,is curious for a clandestine nuclear site ,egiwhat happened to

Al Kibar.However this viewassumes that Western intelligence agencies know what is inside
the facility.

Figure 7, a September 13, 2011 Godggeth image, prodes the 3D terrain perspectivad

Qusayr after the underground facility was constructédpoints out the camouflaging of

excavated and dumped soil, and a possible air shaft location, as labdlef NJ { $gkapri St Q
which, ifaccugate, could provide an underground facility with ventilation.

It was also possible to identify a probable mobile drill rig in operation at the alleged weli site
Google Earth imagery from July 2012 (see claim 6 and figui éart froma hydrogeoloy
NBaSINOK LI LISNI 2y {&8NRARIF Q& 3INRdzyRgl G1SNIJ NBEaSNBS

Conclusion

Commercial satellittmagery does not provide any concrete information about the purpose of
the siteat Qusayr While it could hold nuclear or nucleaglated materials and equipment, it
could also serve other military purposeA.nuclear reactolocated fully undergrounds not
impossible, but iposesa huge engineering challenge and wolikebly require secré, on-going
assistance from North Kore&imilarly, an enrichment plant would require extensive foreign
assistance, likely from North Koreapossibly from Iransince there is no available evidence of
Syria buying the necessary eponent and material§rom abroad. In any case, learning the
purpose of this site should be a priority. A visit by the IAEA makes sense, even though
accomplishing that may hawe wait until the Syrian conflict ends

2"Exclusive: North Korea runs underground military base near Assad's homef@amdn Al WasMarch 6,
2018 https://en.zamanalwsl.net/news/article/33363/
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Figure 2 A November 28, 2017 DigitalGlobe image provides an overview of the central area of

the Qusyr site.
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Figure 3 A March 18, 2014 Google Earth image prowdes an overview of what the central area
looked like four years ago.
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Figure 4.A March 18, 2014 Google Earth image skwK S T OAf A (18 Q4 & SOdzNA G &
two power poles providing line connection to the Syrian power grid.
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Figure 6.Qusayr is located in western Syria, very rnieahe Lebanon border.
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Figure 8.The shape of a potential mobile drill rig is visible at the alleged wellhead location, i
accord with theDer Spiegeleport.
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