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str$itrY *rrum;S;ff;r i,rror;r} ts)0fftss af, ths Qper*tlonn llff,lcEr

1? Sovenber l$*$.
$USrlbSf I ti-S ns"rrati,ve Septrt of Speraticr*erl, SIE*ion 1S" Sotaeber 1"94$.
-3& l {iows*rd*ng Ufg16er, $&th 9o&}.}andr*6nt sroulr (ilj, &Po 654.

X" Sire Sgttr be:nb vroup flaE alsrted at 18SO, l$n *ps6s#er LS*S* So*b
l,oa<l{rig ts br s X 1*$0 tb, LiP boaba. fhs l$tb {ionb*t ibXng, rar to fsrn ths
laet 0oabet Slng of thc Srd, ilonb tlivicl** fur trell f,ers.tt,oe. tbsrg rra.r to
be a thres (g) ru*nute Lnte::rnrl, b*tmes $olrabat i*in$r and a ons (l) ntasts
interveL bstwen uroupe. ell urouXln to f,Ly and hot& at 13r000r.

?,. fre:rt}r tmo *fror*ft dopartad tbls fisld et 0?OO to forna tho SSth
ilrouF. iirou$ aaecubly saE over $un*trsr trB *t eS0Ot absve ttre ovsreatt. ,*rolrp
*rsrurubly sar m.de *ltheut d{lYteulty due tE blt* through ovareast and, ds"rk
arrcnbly. TbiE aas*ed c. late 'Ssparturs 1,o irpleroh,er ts4 so an Lntorgaptloa s$rlrti
we*,s tstd *o rlght ef eoursa wltlr tireup in?erceptl"ag b,riafcd osurcs aXtproxlwtcl,y
thl,rty t$S] lattes sut o'ter iil*rth tis*.

$. Shlp ffs. ??6$ pil,eted by Lt. rbr6rove ahortsd frora tlp forretla* **
$$$0 vlrt.l,s srer tbe &iorth lie*r dxe to r"2 euperohargor frao;iag ugr. $hlF ge,
SglS piloto{ by l.rt, f,treker bes*w }ost f,ros tirc f,orn*tLsa at *€80 rhon lt mnt
thr6i*gh s cl*ud. Ftlat oenti.nued olr o$urro f,or f,ifty {gg} nfarrtoe *nd re*urnEd

to be** du* to f? loss uf porer En .ri* ensni.nr. li'bip go. 1t*5 pttr"otcd by i*pt.
linor bosar'$ lost frt'te the ft}l1s*1.!l.on *t OSSO rhen lt mnt through * El,eud, Pllot
sontlnu,sd o& rours€ for flf,ty t50] ralnutsE and was unnblt to flud tirE iirorp or
any *th*r ii'roup so hs ruturn*d to tbs bir'ro. $h,*'p So. $5{5 pt}otsd bf Lt.
Iting*tad nes uEnble te acaossle elth ths SSth {*rssp ln ths dark ro proo*edcd to
ripl,esher S4 sh*ro ho sr*g :$rab].e to flnd the 95th ilrsluF ro Jol*td e t*rctrp {s ths
lit *ronfu $islaisx, Fresesding an aourcr sith th!.e trroup tsre pall lurret Su$n€r
froge hie haadc oo pilot roturnsd to b4,86.

4. $blp es. $S?rt p*.l*tad by t t, iinLth beoerw seperated fors tho $Sbh
r*rlrup {:r e elaud aud b*ll:g unabls te find theu a6aXn Jetned thn 3B$th rrroup
*nd bosbsd rrith that ttrsuF. &!rip ffo, $548 pllotad by i,t. ttr*oa bocs€s *ap*rht*6
frs* tlw Etth Grorrlr l,a a sleudsnd b*lng uasbls to f,tnd then agnln Joln*d, tbr
g6th lirsgl! *nd bsnbe{i rrlth t}wla. *ihj.p ,io. SS$* pi,la*ed by lot, }togorg bGata&
s*par*tad fras tlrs S&th {iroup in a eloud a::d, .being uneble tc find theu agafur
Joined ti* SSth tlroup and b$sbed wtth tlrerc. iihlp Sa. SOSB ptlotrd by Lt* bsott
beeeec lopt fron the fsra&tton tn a eloud ad btlag unebla te flnd th*ln ng,aln
Jof.*od the SS$th ulrsuF and.lr*$bed with tiren.
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s. ?m **3x {*rotrP sdr l*nd frrxl on toe serr*igna $e*rt *iiJr ,furt*aa *1r*effif,t frm *dr(|.r {lre*tp ra* Ens frs t&* l*t sq* ,iLtgdrfs. €mfurla* at ia* -
$qg*t btr ls m'ry l$r**p*- {*t*ts$ tb g6th $rErnlp *E m&r tre {a} s0S strsl*rb*ferl dropping b#1, Sffihfs$ r*& nR* *Wrt bl* *ff,*atis* rtBh gco{ r*lrrltt,

6. lfo flah rsl cnoountrlrd s?or thc lnrgct and rU,g5t flets os dcpertupf;ron'*s*wlg*a iio*rt m r*tan*, ss *xmge tE ilrcnf* cr-tnlxry ta putiuili-*at list*:lncci,
?" i*$trer lsm rar ftsm.{sr fu$ of, esrr***! *r hrlrf*d es, {o*e*n* te lrsdm* xsdl.ln*.1,*t*rxlXg *e Ew {f } da;ti .*st*r"*l by *h$,pr.

8' *tn*r"rf,t d3, r*eo pllobrl htr *t* fir*p*ru.*nd *trer*ft ss. $sg pstr**+lfrbf Lt. sitt *sm unrbls a tr"rrr*fff gn**l*lr* f;ffi ?s,hr* trnk* *s tigt ssp[-"l*;;..faa :rgnto !w te pro*S* t* *4vr*s*6 b*,*rr ta SsetLea{" 1k*r tnE *Xrsr*ftr*t*r&ns t* tto** rt*tlsn *t l?so *rd r*rs rltveed to s**rl*sbcrE *ls to xa*tbr,
9* ell r&rurr"ft r*&rftS, **$try,

s{*€f s" ;ffi#sBgk$t, &lr Sorgtn
ftllr*?fear Sf,flsor".
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there is considcrabre d3nasc to the centrar and. eastern parts ofthc 'rorksi damagg to the iuc"" has ma:i::ly Jrcctca the transportfacilitie s. No darnage ir-cp*"rt o*o-ng*t ti,;'impcrta:rt ru*.itogsat tJ:e- extremc we steril u;; ;i-ilc ta,r,:ct aree.Numbers rcfcr 1-g ,qnlttou.onr- o" th" p"iiiiiutoit,,te ci w.itJr tJrisrcport, No. /r0/r5 $t/qzA), N"el-N". 31..7BL.

drtry

SATE

i\lov.
Nov. --"+.rocAriLy:g

I. Vemcrk Porver Statio.r and Elcctrolysis Plant.
j . If . Electro.-Chenlca-1 l.{orks._'---

.QOVE& jrM .QUALItiy.

'The vemork, 
fovreru $futicn, Electrolysis-Flant pnd the Electro chemicallforks are coyered on boC tnele sorties. Fh;{;sr;fi*;; H;"rargers onbotrr sorties are of poor qqalib-(;;;i;'rfi,i1;l"o'iis,5 "j" ,

ry&J0p ,a,ipER nsv,mfi, ' 
.

Thcse photographs wcre taken aftcr Ure da,ylight attack on 16 Nov. lr3 bya:ireraft of VIII{h ii.S; Bonber Conrnand,

sTATEr,Elm 0N DAttac,E

dt.. -Thesc plants bclohg to thc Norsk Hydro Elektrisk l{raelst f Arls1 whieh isthe Largest'undcrtaking in iVo=o,roy. Th"e 
-li"*i"ofysis plant, thc lorgcst int'hs vrorldr suFFlies tiri orecto-Lhernical wcxks-witti hyclrogen and orrygen bypipe rine and also producos r.L*"y *rater. ir-'a uya"o;i;;il;.*pou*" stationat vemork is ono of *re t*o r*slr;-;;"4---*riu'!up'pryihs t*re Ncrsk Hydrocomplex. The v,ratorr after [;ii:g used at VI"qrk,, is passed o,n tr: the ot]rcr3'arge station at s&6r:i:. -rrr-Ti"*i"l-6r,""#j'r,rcrks 

is the lorgost,prantof this ,ndertakin' and p"oJu"uu-amrncnia as i{s narn product.Assessnent of dana€lo ts aisr+:"rt:-;#g*# th. poor quality of thephotographs' As it-is",".rir-"iy ilrat ucit.i qr"rity can le cntlinccl at"this ,,time of t'he yearl a- detallea uu"r*-*u*rnt,is be ilg nadc from the pre sent photo-f|rli$; or the staterieit; ;;t;;;-'[I'dl! treared"uii{i--*i"uiderabr.e-",.

rt.
The Pouer stlti.on is fairly heavily clarnageci at thc rf. end and trrosmaller incLdcnts irave afie*{la'tnc central'pJ"tio' of the roof" Thcreeppears to be a sacond area of ,o9{.Caraagc irrvofuir,g t*ic I,j. hal_f of thcmeehar:ica^l workshop ano a .iir"*i hit nay lr*'ir""o obtainsd in thelcv,gr reaches of tlre pu"rt""lr,'
The Elcetrolvsis pioni;;p;;*- to bc rncre scvcrcly clamaeedr the li.cant'raL portion" of th;;ppJi'iio"*y-bcing.p&rtly ciestroycc ancr thehycrogen gas horde" ur""r*{, j*.ele. --""(;b;i," t x/gzs- and 4035 ot N/g76) 
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tN/gZA), mug. l.ro. 33'r7g4 distrl.butect.
.(k) Ptan of ffcrks.
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/ \ B), d1 NARA Date ?-1[ i),1(J) Ccnprcsslcn hcuso (rcpcrteC nct to bc in usg): "'"-
possibly on fi.rc.(4) !-Til,f,l$ fcr dissclving lincstonc in nitric r.cic:prcl:allc d*naf.1 by firc (si.iokc ol:scurcd)(5) tuil.llns' fcr lirtlrini-.ii"ot" sor.,.rtion: probablcrl n m. o..qq4rqrrL.

(e ) nuiiiing rcr conccntrating nitra'Le 561,111orr" scvcrcclamage at N. end an.l still smokin6; roci-prolal.ly,^, -{_o,nogc4 over the lvhoJ_e are&.(l) i,iatcr l,unDing staticni rocf poss_ii;Iy LlcsrroyeJ.(B) Builclinrz ior*packing nitratc if -ii,r"i -'iJrriirfu 
damrgc.(g) nu*o]1{ n:y:ine 

"t i"rptiln torcrs (rc1.c,rtcl r,,_t tc bo,-^. lt usc/: hits ;n ;i. cni cf l:uif ling.,tO) ;$1,,1:g^l:".in" r,itric ecic ""n..ri"otion planr: l:oss-,.. r 1"3 cl':"magc ct N. 6n4.\*./ 'rcna,nlc&J wori<shops and forge: S.E. corner ilestroyecl,,^, gol pcssiblc lanagc to rcr.aiiCcr.t", j::ii:;:;.cxchansc anc ctccrric r.;orkshops roof psrlly

'u' liiti::i#:}.rcPair shops (incluiing ca'pentcrs I shop) :

(14) lcconotivc shcds: roof .f f . hu_ilc-ling ocllapscd.(15) taunlry &nd uni,,entific,l aaieeunt tuiiCi"i, roof danagc,._.\ cvc' al:out helf cf :rch b;;i;;il, uqrrurlr5'
(16) School cf tcchnclccv: ?or,f--' 

i;''if;l i ;:#":il'ior. I "li"il'u';r,.,;:'iilf. il;'i:l[ 
"r" u

(1?) iiailwqy storagc sliccl: proi:abl), ,.ar:age d .by hits on, \ adjaccnt trecks. t
(18) Rlitwal station: guttcrl cvcr l;alf its r.r:cui cnc o1^ti;c hits on a1j=".ii tracks ;,i;;;;; .ffig*.:" ""

;bint /*01u5
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Ii'ITEEI",T:.TION liIPOiiT NO. S"1,,, 55i .

.iiTTriCK Ol$ ItfDRO fffiCTRIC FOt:,[ln S-r'Aflol'i i.)D ci{sl,llc;._i.
.r"'1 R,IUKJ{. I'ICRrV,J Oti

(i) rlrolil.-'.TrotT i{JcErlED ot ri{l ,T.',,,;K
/\(al rhis report is based on photcgra,:hs ,i:.kerr J"u"iii;; a. c."r.r.i-:l ;.h,' attack on the IilIRO m,801'Itic POi/ER ST,,TIOj\ and. CTr,iir,lCr.L. iiCr,;J"S rt

RJ|K,J{ by 174 aircr,aft of United. States,E:-ghl Bornber Cru,uanci f:rri.r
1131 tD 1212 hours -.tn 16,11,,)+j. :

(A) Soribs werie droppccl as foll:r,ys:,-
162 rri-rcra.ft d.ro?,rer-r 711 ;: -.1-J' 1b" :."p. 'ro:,rbs zn"d- 2e1 s !oi) -,:.G.P. bonbs cn the llYDF.O IjLIIC-:iIC .i!u;:'._'.
12 aircrrft uropped. 1 8 x !'. l), !.--" bor-rbs on il:c 0,.iril-IC:,t
IIIORKS.

Thc ilircr ' ,.

fl.\) r:-t-t:c:'r.f''t li-,trc:-ch-rI tlrc 1-ydro lll . ci:-i r:l:-nt fra:-r tj:c
Southl,,.r sr"anr,1 tl;c Chcnical \rr.l::I;s froiir .bl'rc Il::.s.i;,

BURSTI OIjS"IRVED Ol -*T'1, l,ltr,jt il-l irI! r-r ljl,J!i? i r-j,,-rl-i, .:..'-:r :O-:"

1,

n

(")
(a)

(ii) nor,,n

(") r\ conccntra"tion of bonih burstr is :r.n -:.,, iLrc fr65l[y7ss-[er.n.'"rt.].rthe ta4;et ex'l;e,irdin5 {'r.ot.. tLie iol'ler Sta ir::r :.n<'i f':i,r-j,.",', r,r- ir"i'
the \Yr.tcr Elcctrolyli" ,{o,-,"", tli"-rrJt.;r,;; ;";:';:,ir; -,:-.,iJ 

, -,,has re '::ive,l "hr'ect l: i-tsn I L j,s irnpossi c-l,e t,-, irol,-ir.;rrel-.. . r,,.: bi;the l;caLion of bor.rb bursts i..:r soire &r(:1"3 of ,j;..r'i ta,:8l; d:.rc l:snall scr:-i-e phot.rgraphs anJ hazc ove: rl-u ta.r5-;,
(t) One ciirec, l,'.t is s€rcn on th: Nu:th lrai-,, of :l;e i':-.,, :: l-';i:.,;:-c;i. : r:Ctherq are ouitor possiblc ilirtct hit",.,u,;r tjri ifo::t:t;.61s:1; ll-; .*rcr. r-"the build.ing. Boi;rbs ilro s€;rr l-rurs'b'Ln; :.rr. , ic 1,.u.1, f sf,l4ccrrii..: I':,,.s.Stltion and, the "riltcr i!J-c:1;ri;l-ysis - .t's:- il-,,: -.rEct:r] iio:'r' 1l C,l"

tl:.e latter buit*ing lias rcceii'tcl i.t -i.ei...ii: .'iv.: r-L-rcct h;:a ;,. ,h
rr:ary adclitioruJ- bc-,nb bursts:1ong tire l\,-'i'th siie cn and c;rt-ruL::.ssili,.-.,
r,-rater cocling uni-ts'' Trnr ii:"cct hr-ts. lnd. r. ;,:ss'-bli. h*r-i. i:"1..-r s,-;;',
on tho dlast and iiest sidas of th"i: rrr'nstt:k arlxf:,rirn1g].;" mC ,'er:l! :i'r<..i,:
t*he pr:rv+r statlon.
i.'group of fj-r,.e b,;nb Jrursrs.is sccn t; covctl ::. si. ..'-* : -- -:: titrr.f tl"': S-r-rt
encl .f thc ;u;:rtock ;u;l .s -; .;' tiru o,,"ljllt i:-t,- . . r

.*:1-roxir.rat.ty 95 l,ut,'b Lr--r-"i,j :-rc -r-5'r-'"r:.j..'.-, uxtct-l }1. :t,:. .-t l'..-. ''' r-
:..tttl .,est fl ,l-r thc tarc.:t ''-r'2.-tixi:.--l.i ut-;,ti:,.]cu ;t ; L-c *':rc
rii.jJriry of thr,.r ,t,l'i:'t f'crf in r,,,it-'i,.-Ll-:,nil,s lvi'i.:jt tire rt,r ::inrf':r s'i,:.rl:i:rj
f.-adS ', T.) '-, ...' ...:.,.:
BfnSTS OBfinHfiID 0N "J,lD ldd*F,'Thll Ol-lrIii,rIC-"L tucPi:S

,'
llre r:ajori'Qr cf bu:l;ts ;tee- 'erc b..,ae ent,:atr cL '.;i" :.",'j. ,t!.f
near the Cherirical-rorks. llirerJ' are : n,"'-i.rer of cjrr-,- b lc.j':.:, ):.
various buil.d.irys, irut .luc r;: h.r.:rc air,:l grclcc ( vc,a ;:i.,:s '.;.',i-r-'i; :..-s,-,
it is :lifficull i- i-cc'.':'.-t.,-.y ,;l-; ,..'.nl' u1-' th,,:c ilt';,.c; l.:.i--:,s,

Si;C:. :
''.r:-.!:i

(l) ,-t lci-s'..; I .-Lj :rcct itit' ci.n be seen cn thc liitr: c .,,c 1 ,.1, lr:i,c)ii:ty'L:io:r
i,l&nt lncl 2 .:.i::cct jrii,s on tlie;*bsr:rptj:., 11 i;.-,i.trs",i -:-:' .ct ir:,t;

r-,userrecl on the liechanicil ,*'urksl:-,,,"; -.rd" f :-,';,),,

(cJ ,. hc,'-v,.' c. rr-.:ntri',ti';n i,f bu:sts i1TC [jg/.'i: ;-CIC[:; l;:r' C.:,,'_],rnt.i.5
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i:rsr,i-Llc ril t.r 'n ti:"c iljukr.n stc-r:.6e li;use an,,l the Rjukan rir" By=!i7NAR.A Date Z:ttz.t),i;;t.rt i ,lt" Tl:rcrc rlre ..11,: sevcr:.} 1_,r:;i.ai,1e hits on ifue r:,il,,raytl'l,.;};i:",-itlrintilcta-::':ct::.rci'.]
(,i),"n,tlrer c.ncentr':';ti. r. -f lursts cl-,n be scen i:n the cor..rbusticn of,,.r'bncniei i-'l."'"nt, C:l.1.,rcssiDn h(jusc ::nil i-.n--thcr; uniSentifiei br,ril.tirg,Irith burstr; o:<tc,t..:in. in tl it; ;,.;t.,e^:..rc,. t, the Sc,uth.' :

(e) Sc -ttcrcll. "bul'lt- r,rc --1. scrvcil in the rraod.eil area imnecliate ly Southuf the ],,,,,cunitivu shs,-"s ,nc1 "t,1 , bursts C:,n be seen on the binks ofthc r.|rvcr, jus.t ii rth .-,f tho L:;cncLj-ve shed.s.

(f) titevcn 'i,i.rj s e.:n '1.,r., $cori
rj.lcs *, rlEh . . thc ';:.r :ct
:;n.:t_ jr,.- ,Ls.

( i") . ]TIOT,JdJ ; RIII, _ 'j. i- . (r h; t, . [j.rV. 95/L6O il.t .J )

,r. A concontr:.,tion of borlb l;ursts f:.l}i.ni;,acrL,ss tlic rieLtcr nlectrolysis}1ousctothc]forthrrestCtlIRCfofthe,,-,o,'u.rerStation.':
Br ;! groq'' of' b-iib Lursts striking tht: liorthcrn prrt -f the i-enstcck.

(v)",t.trl'or.'TiIl);}tr]i'.']'TO'.2(S1,V392/8l'i.,..])

r''r, Shi;i,'s a ccrnccntfl,ti'n ,f burst,.; c,ir thc ltritric ,ocid. concentrati.:ir pll.nt
iinrJ thc , bso1pf,i,2n toirers"

B. Shovs anilhcz.- (: ..,ij,:;ir';j..:'bi-.,::i c,.f t,ursts across
Cr:.:pcnti.i'; :irio,., i1i.;lhn3 stock rcp:-j-r sltop,ai'iL''n n i1r...y st'.ticno

(vi) i'0,. ; rLuT , l,l ;ltlltrS
:i Lu: rL, ,,1-t hrs tr:cn l,re:-,itire(] f'c,r c,-.ch t:;.rgct iinrL ni]l be generally,:stril-rite. rrith --r*'1, t,;rl , rints l, .r,. I r.n: If.

(vii) irrorocn;'lis FJCEr\{ill.

StJd jJ/tt i. 16. tt, 4J .

f'.-,11in{- .',ver i-:r} ,.,,re1, itpl
,.rci-, but'n-. J:urstS are

r.;xi:;i:,te1y i
se en 'ln'ffu6

the Lc,conctive shed.s,
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B), & NARA Dare Zl&;,i*

LC;CiiLITYI RJUKiiii(i) Vcrrorft- Povrer Staticn em:1 Elcctrrlysis
FIant/..\( ii ) Chcnic:,l in orks .

sri{c!. uwa*nggEifi
i

Thcsc photo;lraphs vrcrc taken efter the d.ayliiiht attrek by aircraft of
VIlIth U.S.il.C. on 16 i{ovcr,rbev 19/*3.

l RCVIS I Di,Y. L STr'.TElE III 0II- Di,l'i'9E

/ ' \ tr " - :icr Str.tion nnd Elcctrglvsis ;il''nt\ 1 J VCI:cf K I C'i'rcf Dr,li'i,l-'Jrl -riiiu r

O,;ini to thc poor quality cf thr:se ithctographs it is.nct pcssible
to 1n-kc nbrc thnn a'vcry ccnservntivc cstinatc of d.ani-'gc:to the Fovrer
Station and rcljacent ElcctrclySis llr"nt: tr'atrly hegW dar,tri"e cr.n
bc secn at thc iii cnd of thc l)ovicr Str'tirn and twc snr"llcr ineicl.cnts
havc affccted thc ccntm1 pr;rtion of tlrc rorf i Thcre appcr.rs to 'be r.
seeoncl erca of roof Cn,rag.c invelvinr: thc licrth hr.lf ,of , the lriocbenical
ltrorkshcp, r,nci a c1{rect, hit r:l.y h.,.vc hccn obtaincd rn the lowor rcr-circs
of the icnstocks, Dar.ragic tl lhe Elcctrrlysis ll-r,nt woulcl scen tc bo
noro sovcrc, thc.','.rest ccntro.l pcrtio:r cf its ui;i;cr stercy bcing 1nrt1y
clestroyccll and the h3rc1rogen gashol-Cer severelrr clanareql." ( tofi)

( ii ) Cr,cnica1 ilcrks

licre ".ls:c procise i.ssc6sr-icnt is ilpossil)le cv;in6l tc scnc iruiliiniis
bcing: rir firc and nrirq; to thc qunlit;r rf tl.e photcgreltirs lrhcrc sncw
hns irecn blasted f.vxxy, but thcrc is ur Crut:t thr"t thc central 1:art of
thc lnrks ha$ suffcfecr. crngiclcrr"ble c'ir"rla51e'

.. h^f t ^-.,^ ruc1-tr]-js lrc as Iolrr';/si
hlechanical v,rorkshrp$ ancl fcrgel S.E. ccrner ilcstrlyccl and

ffi:i:b'c roof c1:nrge to 
Ol&3)

t?Carpcntcrls shop: clcstrcYcd.
Locctrotivc shecr,: pro1,nb1c Cnr:i.gc rt

Rolllng stcck repr.ir $hcp: part'3-y clcstrc;'"ec1' tr

Rjukan*rail-r,-ny Sls.tilnl profrl'r1e roof ,-l:.trr"r'e i-ncl
ilarrr,ic to r';rrplgons. tr

ll Stora.gc holSe : dr:tnr,cd. tt

i.isrrptirn tcvrcrs (n t uscd
any r:ioro ): on firc. ( 3o/.5)

Tclephcne exchanEic aniL elcctric
workshrp i 1ro1lelrly Cr"nngcl ' tt

Sh,;p for pr"ckinil nitrlite cf
lirre l -- (J r'Jlost e irtircly iuttcci ' tt

/,bsorption trl'rcrs f rr nitrate
$hrp for d"iss,rlving of linc-
stone in nitric ecid:
$hri: fcr concentraticn cf ljne
p olution;

^- fir^Vf! !4va

lt ll

* 'rr r.it - t'-r#

il

This. roport is subjcct to corrcctLrn ancl anllificetion frori & ncro
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tg&hFQTreHfw$
HXIfH*Y*F-;F$H tiil3#ilA&Ilf{is}$* #R#tIS {}E}
#FF I#iS *p. SffFj 3l{?;1{,LISg$M*ii l.'ry:ilifr?

DECLASSIFIED
Authority \\i
Ity & NARA Dare ;-.le_dL

I$ $*v*nrbsr eS 4S

ftl!'1flAr.

ri$$JltcT

f*
r $*# Rapq:rrb*

r Sossrlendlr:6 #fftcer, SSth liomb i}p {II}" A:}it fii5*r
1. f$6ay frcm *S$8 r:ntll il'tg$ ftr r.rf u-lrn frfs is*r"* taklng*fil on a ?romhi-ng nl*:1orr for ii.jrde*cr, ife;rway, ,r"r"laiibesri {rf surp,fr hamberl ilie prlrnrry l*n:*,,3*L. llir, i.e:i*r' j.;/a ii:l'i r- j",t.*rt r;o

bto.nb lhe target w*r6 fsr y**"s*n* &s frrl"i$ssi
t /C #'ltl66 trrrned tre e,k * t sg:l-r;li":ilr &r-r.r*bc?y, 4 Lrr:r:*r,,tB* i;h{ry ct.:u}dnr t
: : nd bhe {rcuf, r
&lt.: #5+;, f ebuf,n*d ft,ult-3 * i:l-:: $l'ri:t* r:u"'ha1. 4 ;)i:,(;i, r",: :i"': llr,'; l',:.,
i:*,;1 h*tl: i':.*nilg J'r:**6rir
A/* li{$*:.9 turneci br,ir}r fr"*r'l ;.:r 1i,r:r{rclss3 fti: iir.'.i':rit".,tl :li,r.,.1;i-r***,,;!{ tie*
Srses ?/* r:tirlut*g S{rnt t}ec}H!,i:ie,r-:1.'$e.ribu}.st,or ie!116 in ruu:,l;elt'*
en.11ncr tiict eauned bh,'J t, +:fl3inc to f:.1,1ahlc iirl?3 t,":r"n*c1 b,n*k fr:*m 5ii d*gre*s il? :ninr*tes $*rth---*t cle*
i;lr"$ss l)4 n'rJ-nutl*s }jg.$t becau*e bhey lo,ri Lhe tJrouij v:iriL* g*i.ng1tirr*ugh a *lsn:ql.

fi. fl,orae flak, very ri,1*;trr&, "t&$ *yl*cur! l.e:"ed at .)i5rre anctil*l}-vg" it wg.s s.*cr.ir:sts *$ ii.r $l*.1si:*e, i:ir* *hJ"e gir$nl:'n**e alurn,,jusi; :'re i-t w*"* **:ru1n6 up anri thue avr:id*d it, u}1*s'e sr*r*no i:i/A encor-rntersci.

i9. Fi"re u phase ln*orpre b*t;i.t".rt uf f l:* yr5.c i:;r** wi:r-rLel 1E:*<iir:rr.t* i;iruf th* $arg*t &r$s nn$ irJ,t* Crew* r*;:*rter.l g**rj 1'B**ults rJtl: sl;ne ot'btre rte;ir**;:s $&yJ.r:S th*f hr** seen:nn]ly n*rar
mLss*s*

r'L*itAl;fii] J, i)r:?;*i{UiI
lfia Jor, .[S-trr:up Sr? iifilJ.cilr,
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ffi&&ffiffiBx$
rffirsffi r*tfK wntfiffiffig$ Snss.F (sl
O$ft*r sf th @rr*ttem gfftcir

*Fg 6$i[
16 }ex$or LS*&

$S$ffi{r Fvtgnt{,c* &*p{rr4 *f 6fcr**i.snl cf lG &fi*.r tr${Sr
*s * dom*{rq &ff[**, gseh ter&6d 6*CIrp {X}, *s* 6S*.

fr fb* p*e6qo rtfie smhrfu,* {$re*p (m}" nr f,ly*lng r* }rsd $rg*rytF *ht ?ltlrtlcai8t €s**t S:lag #omnrttroa* *

ef rt nl trysrrlbh to follw thl brhfod sguruc for ruudcrvu* to8p1**kr $ *3 bao*** #f, *r**d *e*d*te,qal, ;i'd; ;t'Fd;-hJ*til;; *
** l*&re*gt*,ea *srrlt rt* fstlmrd *tolr-*t#-tr* nrufue ilft rt e* l*ts0 s?s ** ssis hsstr*r f,tn brt*f*d ew* **"-**" f*lt4E'd tu ff** #sfw!.*t*!ifo**t, ffirl th* r*Ed,*nt} ef slr gr*rp w,* *s trr* rtght er ss"ffi*r ?fu*

ti-{:w;&#1"si: :T;f-*,* ffit*ir treff-:Fffi#,_Hx*htsd+ 8r* h*u&r wrn dr*ppa4 sn thq *"***g **a **rn*r th* **rg*tn *d
'lx*l. rcpor** rkwr* s*ed rprurtar lho urirgcc €flw** m* *eiiwr* *,p,r4 st r*lly ;ruiat, tnrt tt r*r &r*r*r*ry ta *ffis ts u.c rigt*t-*f, *hbrkfrd ssufs* sua thr ?*y *s tlrl ;aoEr oo**t *ftar *ho r*11i pota€ h*seu*r*f, ruq*w*- *f, gr*np* * g*{rr*f,r thiarhrrd routo r*, F*rF*l}rtcd, e*tho eouruc b*ok, and raadfelr *dr oD Eagrr,rd at EornNla. rt ree Ecccr*r?fe* pl*'*il ta tr*sd l**tvtdnally *t lrsw 6a** brraru* af, 16o eleudr andp+or t*ttktlttyr

.*#ir-**Lm'.rfr .y.$#-.ll-iffi *ff f -s&1;;:..#"-m,ffi-%tbt b6eb pt**r mr firsil a-acyl,y-olngffi S.F* a "rlira;-il;#;lx s* t1*t*rgse *hr*rgb be *nd *lsir{*r
*r ?br s*r+* belcr* rrorhrd $rp rclr en e?Fh {yodng, brnt omty& k** plrm ry* *bl,r to r*sslru p!l** on rErtt * #*h; &r-a &*nragqffryplt{lr. $re-re*ts {ry*srr }*tlcd ra ffie*tr *Il s*rrr *ucrrtm;st*ftrwtlwud ll*? ml.L - '** 'R'*' *
Sr & tilff**tlltll's *ussux*ts*€ xrrq o*s*rd by th* m*thry a*d dsrh*trt$ *t kk*nf,f tin, nh*.*h g*r*;*S a &funy tra gr6up e:*16ly. ffrru;*1

:l r
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Authority riN0ftryCf,5
B),.L2 NARA Date i-'y_JL

PErrsr-.nnel C asualties

1^*r C0IJFIDEIiTT;rLl-i-

}IEANQIIARTERSWII Tlllsrui C0;"[:,1]lD
Al.'0 631+

E,:nbe: Conxn*nd l,larr.ative of Operatl-ors
131st l$erat:ion - l-6 llorrentrer, 1.!11J,

llissionNo. 1-Rjulcan (Power Pl.an'b anC iJrtyeite.\ill/rFl.- |
!! \,r J'!L, // .

Ilis-sion No. 2 - Knaben (L'tolybclcnun }J:i-ne ).liissioq i{o" 3 - &jukan (Pcn:rer Plant),
I'-,Cu;tr'.i-al ar',d ocon{rmic targcts in }ioriral, 'rrcre At',,ackcd by I Cnnlr:i'; r.'.'ings

each oJ' ti'c l-st a;r.ci 3rd Lonba,r<.h,rent Divi.sicar.s ancl 2 Ccrnba-i; "fv'ings of tire 2nC
Bonl.,a::<i:ncrit Dir,-i-s{ono I'eat}ier c.l*r thc targcts rr€rs clear and honhi;;g resuJ.ts rlere
goocl, phltr:gp."4;hs $h,-rv.;"ing h.iis on tre: irlportant r"rolybdcnur:i rr,i:re in Fi:ai:en and tite
h:rcirr:-e-Lcciric ncr"l<s and r:rt,yate p1a;it at lijuilan. Althougli iherc rjr:rs nc fignier
escurrt. e[i)],rv' iigirier o*^|csition rres re;:or:ted, as lve&k, Cl-:rirns a.1ai:rst a/a are

'Uli-U-Ji, 2 B-l-7s alc ri-ssing.
Uirit
ffi--r-:ct.B rrrr.
rTtrmtr-TA;T
Hiiiinw*-..-*

o?J)
eAo

Li+
?cif

.lcm'n/\-TT) T"-nrIUI .L-,LII-1J JJIV oIffi_:i)rTy;-z
Tli'T ilI.'- 1'trulfli-rr. r.: l

IJrr:*'cr: n't t 1r'

-",-*:! 
:.(Participa{i',l lI';-,,5ErlF l,',r,itr:d Lost) Clai'. s:* 1JTorS+r'- :*-"*-E. **r
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o
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6

0
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L
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T

0
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6

n
0
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0
0
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0
0
0
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-:ioIII!PI!,LA
l,rll,lilcr. )t :/c

(l'artrcipa';cc.l /it[taTaefr Fai-lecl Lost)
rll,.;'ffiir.-_.
lio I'jr

DECLASSI FI EI)
Authority' t'"{ Nil "/'{ i:;i'1- (;
B),_q NAITA Date j.:r;1:.',,

j1;,1"i.:c,nnr"l Casrralties(tiiT t- '..,rtrrI cllf;slng )
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'l c)
-l a
aqJ-l
35
l_B
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1 1,'.7

Jvc

1000
10
t'. U
l- {)
l_021.8T

ot_ I

!--
Clains

0-0-0
0-0-0
2-0-0
0-0-0
o-0.'0
0*c-t)
0-0-o::i-;T't:ia- J-\)

Ir-O-) r

Unit
Siill ROIB llIV.
T iT.'(' T/1T i \Trr al.1t_! I rJ _Lr lr j I \v . )HrKm*-**-
38'j

ol,
nQ!-l
)'Jt)

y()
ot'

IUU
3t0

T0lirj\I,

-\L T.l^;T.,1/\ r'd.L-t-q. \1 tc llrrl:tb -
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0
o
0
0
0
0
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0

0

O
0
0
U
0
c
0
/1

1

n
0
0

0
0

10
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IU

l {e cira.n-i-c al anrl Xrp:lpncnt Fi;i.l-'iirr: s .
Other tha:r i;cchanical-'i'::rd LQr.ri-pncnt iraj-l.,.r::c,s (inclirc1cs
iyca";hc r, encir;]:/- ar:ti rn, I'ecall, ctc , )

L'1155-10ll iiO" 1 - RJ{Kii}l

1fispjt:oi,i._uo. 3 : -rc: _l)
'Ihrr--,c: Cnr::t:a'b l'ri:lgs i:f li--L'iis of Srci E{)nbardincrrN liivls-l.ori attack*r.l thcir. prinar\

tarqc:t at li;uitan. Ttri Cr::lbat trTirri;s c'f 2nd Eoiiba::dni:rrt D:i.visj-or"l'tri:.::i'u-neblr: to
ati,e.cir 0sk:-Kje11er';'y'D, thei:: p.r'i-nar3. t:r::get, d",-te to L0/i"0 cl-,ouil, :lrrd consequentli
a"btacheri Hju.ken. The B-l-7s anci 3 Sroup,s oil B-2hs attacl:ecl.'i,i:Li: l.i;tii'o-cl-ectric
works'u,;ith looc1 resul'bsr;nny hits beril,g $coreci j-n tlii: t,l.r'g;i.'t n:t:(;:i.td 1g:',-tup of
B-2Jls ali,a,ckecl the cherlic,:ll- vrorks a"b l?jrrlian v:5-ih very" i',r:c,ri r,:sul'bs. Thc;::i, irere
d-j"r'r:ct ltj-'Ls on the absorptirur tcr,rrr:r,sr the nitl"ic acj-ci ccnr':cntra'b-1,-,11 p-;.'tri enciothlr buj-l.dlngs. Tlre B-:.7r:"eporLccl fev'- ene:$' -fi-glitr:r'l.tt;n.cl,is, and l-!lJls rcported
no eji't{:rny attar;kso lilalr unr:owltel:cd on both nissions',nras ti.cai;cr arrl inaccurate,
Clains a:'e 2-0-0. I B-U is nissrngo

BOlrEil'{} i:,-iiSUtTSt 1lr3 B-Us clropgrci ?1.1 x l-000 ii.F. l-/1.0 scc. nose, /lrJ sec.T;il.lTil;iTZFc - 13.,1i00 i't" at- 11L3 - 11-li$ hr;urs, a.ni-1 2? B-.zlrs *:onped zg5 x
510 G.I,, t/t:t scc. rI,) st, L/)1t) s,',c. 'bail- j fT:,;, llrl(ro - ]lrr0OO fcct, 'e+, L2Al+'- LZ]:I
hours; oti iijukm" 160 of'the,.s* arlc b,.;nbtd Ulu ily,Jro-r:1c:ct::ic plant sclrin.q at
lera.st 5 tjilt,ct hits :i-n the vrcrterri pc,rtion cf thu vatc,r c1*c"i,1..,11)rsis irlqsi: andl Cu'ect hit on tite north'r:ial-l of the; plwcr stl.tir.:n. 'Ihi:: irtitr;r 1.2 i:f thele a/c
borii:r:d t}:c clrci"llcal viorks, ancl thc na.jori[,- of bu::s-bs sc(;,n irii]rc c'.rnce:nt::.,-tcri on
a::d, vt,r1,'.::ri,'ar t1:,-: teril t, St;i,j-kc ait,s.ck pirotogra"pirs show I'1, -Lci:.si, l- cli,rect hitin thc uiti.ic ac:Lrj clrrconj,riltiotl Lrla:rt and 2 ciire:ct jrits onthl i.bsorpt:ion tou;ers.
The tpc,,lenj-ca1" r,r,:::ks1:i:ps oni f-'rrrge also receivccl. clirect hj-ts. Th...:.r: ircs a hcavlr
concentra'bi-on of bu::sts across tlre ce.rpc.ntcrs shop, loi:airoti.rr-: shr:ci:: ;6:d r1lling
stocli :rcpair shop, ri-'th at li:iLnt 2 iij"r't:ct liits ,-rn -btre l\ii.tric fune pi-i:eJ-in,;s
and ress;il.rlc irits on tip i?;ultcm stola;r, honse: ancl.:ai|':ay st.rii1n. ;inr:'Lhcr
concun-Lrati,ln of bonbs fc"ii- ln tht: ru:,:nixri-a c,::.----,bustiln',ll-an-b, tlrr,: crrnrpres:icn
house anrl eurr:thcr unidcntifliccl bui.lciing. l"i ll-f;ts ci::opired 20 x l0O0 i_;.p. :"r/10
Sec. no*ie, L/:1.0 sr:c' tail r--u linabcn, (I',:r'res"r.:..l.ts, s,,,i, Jliis:r:i.:,:l iio. 2)
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A u th oriry' \ N 0j/,-tg,id."
B), _:Lt NARA Date -,..f: .-r

NAASOT$ fl"]N FAII,URE TCI SIliBI

----........j---

eeutpl,lr:]lt Lat--Lurusi, U T.'i)t_c1tI could nct fi.nd the targle:tr.
r\l&cJ.f-n;:j thr: te.r.3ut.

23 a/c failed to borirb - p because of nechani-cal or
c,:u1d not fi.nd the frtneation, 7 dre tc aive;rse reather,I tc p*rsnnnel failure, arui 1 v,rl"rich vras lost before

Ei'lCCiEiTOi?S: finoi:gr ,rpposition r].as pr.acti.ca11.1r ni1. Approximetely 14 - 20 F;I l_90sEffild-TDs wei'er se,-n. Cir.qr a few sca'bterecl atl,acks were raade anC nonc r,-,.ere
prcsscd hi:ne. Thcre'rrerc I1o unusual tactics cbserved" Sone crer''s report tjrat
thc ;:i-l,:ts encountcred appcarecl tn be vcry i-nexTrorienced.

- 10 crerry urenbers
- 1 B-17 ',-ras lost
Battlc Denrage - J

,:re ni-s sing"
for reasons unkncnvtrr
categorSr ll.{lt u

rll'TTI-i.fii.Ci?AF'T FTRq: l.Iei;Lger ilaccurate AA fi-re was encountered at scatterecl ptrintsfriffig,lt.Inef-fectivea}tcnat1cweap0nSfirewasreportr;doverthe
tlrp1;t ir.rr:ri.rc liloderate inaccurate. Al, fire rcp:rl,ed at Larvik, I;ister, anC fromfiak shipso

ROLIT.E: i,lissic-rn Nc. 1- Bases to !!1o17rll - OJo?0rE +,o 5l+oAgrlit - 03o35tn to 58o10rN:fgul*srffilflffiili-- 10o5CrE r9 igoZZrj$ - dgo3orE ro igor6rtir _ b6b{+ru to-targetto $BoZ;itiJ * 05o55tn t., Bososo
Ilj-ssion i'io" 3 - Bascs to $j1o21 tN - OLo22tf, to lli;cron Isf416; to !9ola3r1g -0Eo01'nToffi.59o]rBtm-0liOj]2|EtoIl].e:kki.:fjor.dtoGrcatYsmiouthiodluo*.

OBSERVJiTI0XiS: Povrer p.La:rts protectcC by barrage b:llIoons Trcl,c obscrvcd :i-n the

--
llos-IaF rlrea at 59ol+9tl\i - 0iJo19rg, anct at 59oi+3tN - OS 10t8, OUrcr barrage
ballocns lrere obscrr.ecl at 59o50tN - 08022tE e,nci at 5l9o13t1i - 37o!0t8. jrn inneffect-ive smcltrii: scrt;en vras observed over the targct.

J,'r +t ++ ')i {- +i ++ ++ ').. *i

1,I,I]1AT]MR

lloute out: B/1C to 10110 s'bratccurnulus, base B0o to 1200 feet, tops 51000to ?riDilI%I[.occesj-ona-]- cu-nul.r:s tops 10rO0O to 121000 feet. Ovc:: ]iorth Sea
clorrd brol;c, 7/IA * 9/l-0 towcri.nll cunu-1us and altocumulus tops 1Jir0Q0 to l-61000feet, occasi':nal tr,ps tc 2Or00Li feet. Ih."orn 56oN, cloud tops lc,lvercd anC, cloud
ar,rounts decreased tc lr/fC Lr: 6iIO currmlus and stratocmulus '.Ctir t.rr,rs BrC00 to
10r0C0 fect on licrwe3ian Coast. Cl,rttri alrlunts Cecreasetl. irrland ovcr lJorl,,.a;',
Iggglt If\O t",t /lC cunu}rs rnC stratocurrruluso Persj-r,:ten'L ccntraj.ls rryere
TornoA at 121000.fect fcrning thi:r 6/fO to d/LO,covcraJrr cl-Lr the targr:t, Vis-ibili-ty 10 to l0::iles. Iletr,rrn Rou.te: Sinilar tr rcubc r:ut except tops i-,f cunulus
dscreasj:rg to 10r0CO to iZF-ODffi

uisslpN Ng. 2 -.KNAIgr (tiotyBprHutli }firm)

fhr*e Cor:rbat T,'ings r,.f E-Us of thcr lst Bombardr;rent Division attackod the
I{naben llol-ybdenun }linc. Strike a'L"tack and PnU photcg::aphs s}rornr goocl rcsults,
Ener; fighier opposition l'ias nil to rrealcr and flerj< wo.s ncalcr to nod.erat* airrj
i-naccr-1ratc. Clajr,rs ag;irrst e/a are 2-0-li. Onc B-U is missing.
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-?-J

Fersot:nel



g9IIgiPTTII4!

I)ECLASSI FI EI)
A Lr th ori r)' ][t)_zr l;cc :i

NAttA Dare

EqtjI,IiG _lr,iSiJlfSl 128 ':-17s drlppe;d IZ52 x 500 G,l. lrl10 secr r1o$oe 1.r/lr0 sec,TIIi:.m;;"trrffio - 151000 fect ii il::'- rzis hr:ws in the !{oJ-yi:drnun jii"lne arifiraben. The wei.5;i:i: of the a,tt*ck ferll. s,:l.id!ir v;ithin the targit aroa, the heav-ies'l; ccnccntretion o.f bur.sts bc:j-ng on fl.-le northv,iest side. fhe J:ri-nclpal builclingcf thr: planr escspotl i'ieairy ccnccntrat-i-.on, only l direct hit bnjlri srrern orr i-b,bui n';.n:crous subsicirary i:ui-ldings rere dcsif i:yetl, Evidcncc of bonbing rcsulls
Tras 0trta::.nell frem. strj-ke attack phot,:graphs, and eJ-sc.r frc.'rrr PIiU phn'boiiraihs rr,hj-ch
wei'c. i,ai;cn |'h,rur aftcr the last br:nbers haii,l-erft thc targct. -Z i,-fiu iir,ripcd
?,\ x l:'O ti.P. l./l-0 socc rioso, U\a sec. tail on the Hyclrolelectric pln:rt at i't;ukan(Fr,r rcsul-ts, se:e lii.ssions l. eltci 3. )

itif€!t$.-fl&Jljl,!n!-10 B0l.{Br 5f a/c failed to br:::b .- 1.2 bccause of ncchanical
Er-t,v.rI"-utx-n[-,fa11'.ir% if]ffi:.c]r-",r'i1.1 not iocatc tiic t,a.r;;et, l- cli;e ro p,-1'sonnsf
!1iJ-ui'er I lrhich clid noi sirc ttboirbs al,i&;'rr fn m ieaC shi;r, anci l- ',,,'l:ich ccul.cl r:ctfirrd itr; f,.rrr:aiiixr.

W9Jjljl€z ?',/a encr-,untcrec variecl in viunbcr fron nc,ne to 15, $pes $oen rrereHe 10;)s, Fi:{ L')Os, ir,ie 110s arrC lje ?j-]s. At'be.cirs bcgan at $8o35ri1 - ggolrii;l at
1128 liou::s ancl cr:ntinued sporarlicaliy iurtl.i l3CO i.mrs of-fl tire cncrry- c,ra-st on the
l'ra}r i:ack" r\ttacks rycrc wr:ak and :lone 1vor.e presserl hor."e.

CASIIALTII{$l I'erscnric}
nqr-riprri:nt#__Estina.t*c.l

- 1 crell tar,,rril:er vas sl-:igh'i,ly wnundeC i:nd J-O a.re r,.ii-ssing.
- 1 t-l-? ',nrn.s los'i", f;r rr:esons irnl.::ri.rr,lno
9et!]g*$51;g - U category rUrrt, 1. categori' tr,1,Crr. '

anri i:.t targeto
thc r:nly AA

to l8ofurytg *
balses u

SrylI-AIIiCk\FT FIitE: Fl-ak -,:,'&s n€.:ag€rr.end inaccur.,:,te birilr r.nr:utcune,,r':up reportecl no fLak o"t all ancl another pjrruF relxrte.c-1 thatfire encoun';e::ed was fri:n flak ships near Li.st,a.

ItOtITIl: Basos to Louth to fi3o1'gr1i - 01o10tg to siiot:irj{ - 06oi+0fptramtE (rF) tc targct (Knaben) to gsoi5rlf to o"5o3crn to Lc,uth to
0BSIiriVATIOliS: N,:neo

-\a- :'.. ).- ,{,_ J: _ra _w_ J._ _\4 _rL

TiNATiMR

$!$-g*t -\/\{) Na 3/Lc stratocunulus becomlr.n,". $fi.O ta 7/I0 cunul.irs iit English
l?a:! tr:ps 12ri.,r{.if) tr 15r0c(i feet. '1/Lrs tr.t.9/lo sw';rli-ng cr:.nul-us tops:.7rc5';l to20r0otj feet or,'er lro::tir sea dccreasing tc lrulro Lo 6/J.0 ci::i"il,lrlE; t:irs 1.0,000 to
121000 fe,r:t ai i'li;nregian eoas-b, furthe:r: c}ccrcasing Ur ia/n Lt: )1/i.rt stri,"toc1rmulus
arrd, cur.nrl.us basc 2!00 feel tops |,ODO t" (.1000 fee+, i.n-t-an.J, Tar6lrtt Z/lf: fu I:,hAstrnbccur.r:l-us anr,', q:-r:ruiu-s bosei 2!00 feut tcps 51000 Lc 61000 I?tiU; Z/lO Lo h/L:ncirrus ab,:'re 201000 fetlt* Vrsil:ility 10 to ?0 miJ-es. Iictu::n liou.to: $j::lilar torcute cu.t_e:ecept cu::ilrlirs tops exi;enc.ling tr:1JrOOO to f.{Jffi:ft: r,ffi,ch j_sr;labt:d
tcps to 151000 k, 18rC00 .feet over the Nortir 3ea.
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