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REPORT TO 

COfMdiTTEE OF OPERATIONS ANALYSTS 

ECONOMIC EFFECTS OF SUCCESSFUL AREA ATTACKS 
ON 

SIX JAPANESE CITIES 

4 September 1944 

Prepared by a subcommittee 
consisting of the following: 

Commander Francis Bitter, USNR, Chairman . 
(OP-16-VA, Navy) 

Lt. Colonel De Forest Van S~ck, AC 
(A-2) 

Dr. Robert L. Stearns 
(Twentieth Air Force) 

Mr. Paul Kerschbaum 
(Foreign Economic Administration) 

Mr. Edwin Martin 
(Office of Strategic Services) 

and a joint worKing staff under the direction of: 

Lt. (jg) Roswell Whitman, USNR (OP-16-VA, Navy) 
Lt. Charles J. Hitch (Office of Strategic Services) 

NOTE: Th~s report is preliminary in character and deals only with 
the economic effects of successful urban area attacks. A 
separate report with respect to estimates of force require­
ments is in process of preparation and should be available 
shortly. 
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CHART I-RELATIVE IMPORTANCE OF VARIOUS FACTORS IN 
CAUSING TOTAL ESTIMATED LOSS 

RE~IR 8 REPLACEMENT 
54% 

DIRECT PRODUCTION LOSS 
46% 

FACTORY DAMAGE * 
--------IDENTIFIED PRIORITY 

--UNIDENTIFIED PRIORITY 

- --NON-PRIORITY 

ABSENTEEISM* 

* Wherever :loss ·from factory damage and o bsenteeism overlaps, 
the enttre toss has been .a llocoted to factory damage. 

SECRET 

CHART U -DIRECT PRODUCTION LOSS BY INDUSTRY AS 

PERCENTAGE OF ANNUAL NATIONAL OUTPUT OF JAPAN 

AIRCRAFT ASSEMBLY 

AIRCRAFT ENGINES 

0 5 
PERCENT 

10 15 20 

AIRCRAFT COMPONENTS L . , 
I l I I 

SHIPBUILDING 

TANKS 8 TRUCKS 

ORDNANCE 

RADIO 8 RADAR 

*MACH. TOOLS, INSTRUMENTSI ·~·.· I r·' 
*METALS 

CHEMICALS 

* CONSTRUCTION 

AVERAGE 
ALL INDUSTRIES 

PRIORITY INDUSTRIES 

t ALL GERMAN INDUSTRIES 

*The burden of repair and replacement will fall heov'ily on these 
mdust r ies. increasing losses considerably beyond those shown 

t lmpos~d by RAF attacks on 25 cit ies during 1943. 
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, CHART HI- ALLOCATION OF TOTAL DIRECT 
PRODUCTION LOSS AMONG 6 JAPANESE CITIES 

CHART N -RELATIVE IMPORTANCE TO WAR PRODUCTION 
* OF 25 GERMAN AND 6 JAPANESE CITIES 

(City Totals expressed as a Percentage of National Totals) 

GERMAN []JAPANESE 
NATIONAL 
TOTAL= 100°/o 

*Principal Targets of RAF during 1943 
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EXHIBIT NO. I 

ESTIMATED POPULATION AND LABOR FORCE 1944 

FOR SELECTED JAPANESE CITIES 
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. (abaent) 
PeTISRP•l 
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3,08 , SOl 3,J.94,e9o 3,158,_000 
2,£09,0£1 3,283,914 3, 621, 000 

!21.700 ~oo.gzz 471·!~0 i261000 
100,186 165, 73 34,1 20t,740 • 
91, 514 l-35,104 217,009 211,26Q 

- \ 

'l'26.~81 968.091 
t \ 

1.126.090 / • l·~·U! 407,5,4 ,03,199 18, 5)0,000 
369,047 464,892 . · '71·~ 572,000 

J.,ll@·:W. 1·!1'·~4 1.Ma•?a l.tOl·OOQ s ,025 7, 52 4, \ '72,000 
S41,289 640,232 728,67) \ 729,000 

f•l!·"t t:Hf~ i·:p f:fti;B 1 4,ri 
l,J9'·"' ,1,"',164 1,631,081 1 8,000 

- - f !! 1 

444,234 4'PS,'I91 ,u, 
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'·'*' 199 
7,751 951 ,,,, I'll 
I ,H/ 959 

"•"' "' '·-' 970 ,,,,, IN, .,,,. 125 

' '·"" WI 



••1 nt 1 , ,57 ,&25. 

., u.s 
Ina ·trr1 l 

. r 

• 

,.,. -,.. 
_, .7 

I 7 

- ·' 

u4 t.ba ltOuaiq OODAI-Ut10D b&e &Uttered •1th tbe 1 er l eelllle. 

!h1a C10Delul011 ia •uu•~ed, • tbe oae b&Dd, bJ" apparent ;llUl,POtre 

1--.r ·~ ~tw1t.al•a, a4 ·,..eequat GO¥era=eat•l ttort.• \o .... • 
• • 

blldlt,, 

lt~. 

~ 
~ -~ -r, ~ 
JJ 

"' · ...J 
U • 
(oi.J 

~ 



d plot 

*ut n ed tl.oo- ap • 1no1Udea orohe 
oloe floor apa.ce exolucl• poroh a 

644.0 

')7.) 

riean etCUM.~ ... ra.J ••I•• a il.ot of 644 eq. tt. 1 an r P ron-

·~ ao n. x ft. or 25 H . X 26 tt. 1\h the aYera e Ji bOU.. 

l&Ulaiq l).d ot t.h 1aud upOD. wh1oh it 1.1 •1tutect~ Yecy 11: \le 1 

1D \be ~•rae• houe n• nuiue wi'ihou\ root .__.., • • 

lator.Gioo -.. lie auaber ot ~·• and their ~· 11 ....... n&'1 

lDadellid• tor the lia oi'l•• •••red bt \h1a repen. How r, the aata 

• tbhe ei\lea -- • 

pi. 11& • 

'!'-~~t~ ~~- ei\lea aft •-'1M .. ,. haYe bad 4.82 peJ-8188 per ia 

p ,. 
J J • 
~ . 
...J ... v ... 
..... 
~ 



.r Mr t I • t • l9LO r 

1 'J} ,-r 'J) 
4! ~ 

1 -s .. ... 
0 

r 0 iT1 

;t.1IW«tiP QS!RimMf l JJ!QS~ wf'.l!'§ 

f9IIO PRqwf lz l92Q 

·loon per P rearaa sq. teet rown 
boUf!}tid R!r £OOJl R!£ per1oa ferUP\ 

1 2.861 45.5 .1 .1 
2 2.0c.~ "·' 21.0 .3S.l 
J 1.,96 81.1 26.5 ·' ' 1.~ 91..4 17., ?9.1 
5 1.229 106.1 8.7 17.1 
6 l.l)J UJ.l 4.0 

9 ·' ' 1.035 126.0 a.7 9;5.1 
I .,., UJ.I 1.6 96.7 

' .90) l4A·4 l..o 97.? 
10 .160 Ul.'l .'I 91.4 
u .... 116.9 1.6 

1.1) 14.9 100.0 --
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SECRE 

EXHIBIT NO, liL 

EI4ERGENCY REHOUSING 
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IIJI!It !Q •• <V5,.,,,., 

of l.um er tlowa 1n fn aa 

,Proper la 

ot 1ild1ost1nc probj le reoupenbi tty in •inlaUa 

as to cb t'acter d e te t .ubs~uent to ·ar • 

tacks. Hou6i n dtptruet1on ! 

ca ted in ii rln quarter 

truetureB, ~~or new eon~truction, depen tng on 

the e1tent of housing lo e an tbe po. t •rai o housing ouJhion. 

tillate of t..l}e 1940 as well ., the current lUJlber su _lv tion 

or ~ .. e Japan e Fl;pire and in ~rticUhr JapiS.Il Proper , indie e no eri­

oua short&ge for the present T te or dwelling construction un er eire~ 

. 
repa.1.r activ1t1ea uy proceed oaly under liceaae. 

lfforte have heeD made to i nc:rettse luaber pro uct1on - partlcuhrl.y 

81Dce 1942 ~~ foll~lt 

(l) lllcoora&illl the outt.iac o! Uaber 1D ebriR••• on raraa, Qd 

ill ao•eruent. ~··• aleo frail prln.w reaid•ao••J 

(2) ""1al ettorta \o .U• labor aftil•bl• ia .. •te cua•tlt7 

( t of ~.l,~ed labor-era &ltd tbe1r tree•1M 1a t.he llldu\17)J 

(J) ... uotl• ot tbe ltftia oa w.aa,.rt. 'r tM 

,, , ,, -
"{ .. 
..J 
.; ­
.r.l 
:l 



U. er ~rod 11, "'2! ~ ,230 1,24 226 14,224 

leo•1•ed rrca otMr 
n.a or irw JJ4 - J ~ 971 

•31'1 ewat.J-1• J87 - J? 2 4%'1 

'·'97 I 

502 411. 10) 4, 

fetal pl.) 194.0 1,,,41 1,7Ja I,UJ ,.. 
ass rJ rl 



Japaa, ,1940 Con1uapt1on or LUber 

(lapaD Ml trY or A«r1culture, 
April I 1943. ) 

ll•• 
Cone"Gruction sna Furn1 ture &k1J1i 

nl ti bers, etc. 

lulp anufacture 

.. 1p con truction 

an~ c are of vehiclee, etc. 

Road construction 

Bail ay leepera 

Telephone and Other pol•• 

iscellaneoue 

Total Con~~ption Japao Proper 

1000 bd. rt, 

2,o;o.64o 

1, 160,880 

l., J87,920 

968, 640 

4)8{120 

.352, .320 

299, 640 

4<ll , S20 

1,7, .440 

3, 82,, 000 

n ,o221720 . 

r . ~.te, 

.. 10.5 

l2.6 

8. 

100. 0 

It is estiuted th~t the l 944 conaUilption ptttt.ena 1a -~or outlioe 

baa Dot altered apprec1abl7• !here ie likeli~ood that ainia1 tlabire and 

ah1p con truction will ehow soae r elative incree•• bUt euoh cr•t.r abeG-i-

lute need• probably :WUl be •t ou\ ot incres~:~ed production and ~.1Y•ra1oa 

trOll ldacellaneolla u•••• PurDi\ure euauf'acture doubtl••• ha• teadea to 

cleer••• &oaewbat to bare CU8aa nMWUiHIIH\a. 

' 

Carl loe.na&•r baa eat.&· a ted tba t luaber et.ock1 ot the 1'1 n l.arp•\ 

e1t.1•• WU1 appro•l•'-~ or total l•ber atocka or 1120218001000 w. f'· 

~ 
~ -;... --'> ... 
./) .. 
~ · -l 
v 
~ 
~ 



19J 

l 3.3 

ll934 

19)5 

l 9J6 

1937 

19.38 

nee P rwood Proauotion (M eq. ft . ) 

(T ble D.II, ~ elldix to •Tbe Eoonomio Vul.n r bili.t ~ o J 
J'ore•t PTo ucts and Manufacture .•) 

15 

80 

125 

l,73 

187 

167 

55 , 000 

93, soo 

1101000 

172, 200 

251,310 

410,330 

Sl.7 , 850 
' 

356,400 

12, 500 

2' t 5{)0 

72 ,21.0 

107,660 

l.5S, 300 

109,440 

Cheat a 

30, 0 0 

42. , 5 0 

&J,ooo 

.3 ,1.50 

96, 300 

96, 600 

11'5,~00 

74,520 

1D 

9? ,500 

1.48, 500 

15 , 0 

:317, 620 

419,820 

61.4, 5 

7 ,6,0 

540, 360 

1939 Estimate indicate consi der ble i ncrease o~er l 9J8 J by at le at 25 
percent-probably reach 800 allion sq. feet. 

,J&p!!! , Prof!r - Luaber aDd Pl}'!OOd SUpeJJ.•• 

!stU.. ted 1 44 Luaber ... roduction 

" • 
• • P~ production 

• • • Invutorr( Stooke OD haD.Ci -
201 Prod) 

(Asauaed that 4~ ot (a) luber and pl.J.:wood 1BftlltoJ7 
)aad (b) luaber aDd~ n.1 _... tCNDCl ia "*"• 
(Oaua, ._,on, YokOhaaa, aad loh. 

J,OC17 ,ooo,ooo bel • .£t • 

1,000 '000 ,'000 rt • 

200,000,000 ... n,. 

1,202, 800, 000 

J84,,100 000 



Reaaining Luaber IDvent~ry 

Reai.nin Pl)"1f'ood Inventory 

A umed that lumber and plywood inventories 
r owa r di tributed as :f"ollowa.t . 

Lum~r - Inv. 
Tokyo 521 12,,091,209 bd,. .tt. 

Oeaka ~s•· 60,uo.ooo w. rt. 

ltagoya lOS 24,os6,ooo bd. rt. 

Yokohama 7, 16,a:39,200 bd. t"t . 

lobe 6l,:. 
100. 

U.,43),-6o0 w. rt. 

Lllllber 

Tokyo 79, 892, 800 bd. rt. 

Gaak.a 38,410 J 000 'bd.. rt. 

Mago7a. 15,364,000 bd. ft. 

Yokoh.da 10,754,800 bd. rt. 

lobe 9 ,21.8 ,400 bd. rt.. 

Dw•lli!l Be•onatruct1on Q!!!ckiDc• 

240,560 , 000 bd. t . 

16,000,000 q . tt. 

Pl.Y!ood - In-.. 
8, 3 ,ooo sq. tt. 

• ft. 

l,60G,ooo sq. rt. 

~,12o,ooo 89• rt . 

960, 000 ft. . 

~lywgod 

6,933,160 ·8<1 · ft. 

3, .333, 3'3 IJCI • ft. 

l,J)3,300 eq. rt. 

93),.)10 ... tt. 

799, 980 SQ.• n . 

CM!! 

(bpor~ bt LOwdenailk, Dept.. ot qrieulture) 

Dw•llUc oout.ncUoD 1a Cb••piac tollowiq air ralda dd boUU, 
1-~ took ~ tollOWiDI toras 



• •• • on~ored by overna nta 

TYPE J. 

TYP B 

TIPEC 

fiP!D 

a. Ro~h board eonstruction ( cl&pbo ) J s1ngl• all con-

truction with ro ih t 1•ber fraa e , heet 

iron, thin shingle, or bot r d roof a 1 t 1e 

type of pre- ar con truction. ) 

b. Pref bric.ated plywood con~truction 1 th plytfoo or aa-

boo ru. t roofs ( without ti ber fra••) • 

ne and represent• a ainimum u of iuab ~ for oodea 

nd al~im~ l .bor cost qf con truction. ) 

c. Clay-lime, baaboo t construction i t rough t1•ber 

fr e~ and baaboo sat, t ile, or ~h tCh roof • ( ie 

type of eonstruction h 1 been in cou on use · n Ja an.) 

d. B&rrack&J rough board conatJUetion (clapboard} J s1ntl• 

wall construction ith r ough timber raae an with 

tile, sheet 1ron, thin ahi~le, or board roofJ rouch 

wood tlooreJ no partition&. 

• rels.tiTe •ployaent of theae type• or dwelling constructloa wUl 

depend r ilaarlly upon tbe aT&1lab1i1\y ot aaterial•• Labor s~ply aDd t.he 

tlae requir ... nta ill post-raid houain, of deboua workers are oth~r oo...,. 

ai deratione J to dehou 

popal.atl oq. 

a 

Clq-ltae w=•• •t oout.ne J 

laetU7 --~-



alt 

f or a ie, roof , floor• JOO bd. t . for Xraatn ) 

A. U.lled s 11 roof overhe.n and loss of 10 per eent in c "tt1 t: d i ting . 

- 7~0 bd. t t . 

- 8 u.n da a 

IIPI B. (9 1 x 9 'J 7C ceiling) 

Prefabricated plywood coaatructiont no f~-.ift t1mbersJ plywoOd roora 

conetruetionJ plYJtood or ro~h iboe:rd noorJ 

rough timber aillaa 

( alit and roor,~ 342 ~· tt.J 

- so bd. tt. 

- 2 II&D ~· 

TYPI c. (9' x 9' J 7' tellill&) 
rze C::l 

Clar-U.e ••lla• ~boo •t ooaetrucU.oaa roUCh t.laber tr&uaJ tUe or 

*ha\Ob roota Mrt noort (trudal 2~ bel. ttJ h.l•• roor-,o M. t\.) 

l;aaber nflulr•••zat 

..... ... , fit .... IIIlA 

( .... t1U. .. .r· ~ - J .. ..,... 

2 

- . dql 



le, or boui 

rti tionll . 

(Board ~eet) 

Post-raid 
oitz ( I•e4u telz) l'lr•t 30 dq& 60 days 90 dayt 

1'oqo i2S,091,200 204,984,000 364,769, 600 

o~ait& 136,960,· 00 21J,7 v, [) 

24~os6,ooo 39, 420, 000 54,784,000 70, 1.48, 000 851Sl2, 
. 

Yokoba:aa 16,8.39,200 'Zl ,S941000 38, 348,800 49,10.3,600 S918S ,~.; 0 

IO~ l4,4.3J, 600 2),6,2,000 32,870,400 42, 088,800 51,307,2 

Plywood· Availabl• - (Cuaul ti've Totala) 

Poa~ra1d 
gv il!'!fl•Hlz) ftat :Ji.dHt jO Clan 99 c!!z• dgl 

. 
tokyo ~ ,,...,,.., , 640 

OH--· •• ... )2 



ea as o n-coapetitiT •ltn r apeet to 

te_,t o! aill c paclty. '!'hia woUld be dictated b (l) ecoDOIV in l.o eon--

verelu, ( ) labor econoJIY iD lhotllfe con truction tlirougb. u e or p _· ood , 

n (J) need of lywood 1n airplane ..auf ctur.e. Pl ood or 1nfer1or 

qt1alltr (gr de ~- ;roduct•) oW:a be avulable for houee construction. 

Types 1, 0 (c-1 and C- 2) ; and D e eoapetitive for tt1e Ul•t 

lumber supply {stockpii e . and r!ow) . Both type~ m.a;r be bui \# eo eurreritl7, 

bowaTer, l,.n which •-vt-nt tJ:ie total of ~trUcture re•Ultlng .-ould de end 

u Jon the reli:tive provortions of tYJ>es A, c-1, ~2, and D struct res • 
• 

B tru.ot\,lres ere competitive with Ty .,e~ l; c-1, ~. ond D rot only to a 

var ·r limite extent. The l.uaber rectuire.aents for !loot &u ~rt 1 sil s , 

and jUsta~ re only 80 bel . ft. per B atruoture. 

!~ •• ~1 an ~2 atructuree (111 coape·rison w1th . Types l and D) ore 

cost econoaicu iu use or lUilbir. IIOWever, f1Pe c-1 ls the 110et costly ln 

tera of labk'. fr.t>• D •truoture• (barraCks) ou bi provided with ~· lo..,. 

e~t •11-pner oost bat ta soa .. ha~ 110re eXhauaUn ot tbe lia1ted ltlillber 
I 

aupplJ - huH a lOQier tiM 1ntertal 1• reqliir.l. oa tlle. ether aDd, 1t 

1a a better type ot •••1111 thaa !TP• c-1. 
r 

t.urea wUl M lull' e•eta&Teatl.J' altltOqtl wt• ftWMir wlb ftl'laU. ill \M 

la 1 ti.7 
' 



l t • ell thq •a7 

o eoJl tnetlo ooaoal••• utw ana labor aad 1 

' sa ,,.,.. "'• ...... •w ... ., .... 

\at are ~~, nAtr. 

' 

• 



li• Val'• 
) 000 

,610 
3,9)0 

10 946 
,914 

1,0?8 

3, 
,610 

3,930 
10, ~6 
3,91 
7,07 . 

C-2 . , 000 
C-2 ,610 
c-2 3,930 
c·-2 o, 6 
c-2 "".,,914 
C•2 ?,til 

3,000 
. ,610 
3,930 

iA 10,946 
~,9U 

l 

14?, 13'7,,, 
62,171 

1'75,121 
)12.,. 
lp,y• 

7, (118 

neocat 
22,419, 00 q. 
),642,000 
1,662,390 .. 
4,630 151 " " 10, 15,622 " 

,99), ~ .. • 

t. 4, 240, 000 .• ,tt. J ,53) 
618,800 • • ,74 

1.4, 262 
?5,680 .. 730 

,913.120 • 1,600 
t66,240 .. 472 

6. 
2, 10 

,191 
,J20 .. ?,24? 

2,14~ 

13,250,000 . tt. 14,42'7 
2.152,,00 2,390 
98~,500. • .. o 

2 , 736, .500 .. 6,.376 
s, 7 ,soo " , 8e? 
1,769,,00 

,9,750, 000 .tt. 14,427 
6,,,7, 500 .. 2,300 
2,947,500 " 1,050 
8,209, 500 • 2,920 

1,,,,,500 • • 6,378 
5,JOI,SOO • 1,887 

22,Gt,ooo q.n. 
J,642,000. • 
1,662-'90 • • 
4,630,1,. • • 

10,1 5,622. • 
" . 

106,000 
17. 20 
1 ,160 

21, 1 
4?., 28 

,;6 

06,000 
7, 
7, 

21, 
47, 
14, 
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60 lltiautea. 

L. r of t et · 1n lvi 1 cltl. •• 70Jtto 

allH 1 '*'*• Otblti' altle - 1 \ __ ,,. .... 

et!h4 

...... , 
r 



• 

, tr ined M a 
. 

trJ.ll<iiDga or til"e...:ne1•t1T oouatruetion, uch 



tor o , 

.. 

~ cHX 

"·'''·000 111 • •> 
• • 

• 
• • • ,.,. • • • 

10) • • • • 

• Jl 



ld ~~ pr 1 .... . till 

cur lt.h l\Ul tv.r lion of th• a\taOk ar a , beNld •x1 

b1 oont . crat.101l•· M:ltr le OCCNJ', 

t · • ill 1.;ro bl¥ b4i ~ • 

• 
I 0 it. 1 p oto t 1 

0 t, 

&ri i.JrtolY ' 
!OQ'O Ru.l.4 " .t tt ok 

reaW. ~ r .w t ck Oil OlllT n ot ZOD a 1 i 

:tir :r :in .. • ilD 

otber worde-. •U6lt1•• . etceil 'to merna 

nt w1t.h iDcn ••• in be alae ot 

lt.b I 



... SECRE 

EXHIBIT NO, -:5/:. 

CONFLAGRATION D~MAGE TO UTILITIES 

• 



l. rra • ortation rac1l1t!ea. 

r taoll1t1e tor p1a lle trauporte.tio c1 iea 

eo ia or electric aurraee etr• et ret!l• r, ant e • buau , bia a, and 

taxiea •· fh •oet ·ua,portant loc 11 r UJ.t, troa I et ct1o o su -

at ial mtabers of etr et eare, bU•~ en tan a s . b adaittoa, 

overhead lectria eire 1 a fer t re t car s w~t their $Up ort an x• 

oa t ra ka e (tlea •n railt) will .af ter seriou• daa£ge. lo sign!• 

£ Cant d ,. to 8U~5J fac1lltle& la ~ected. 

~t the ttae or the ral and. ea.ui~ tirea, cara, 

would be o erati ora the atreeta or 1roa1a te la car barna, ~pa, 

or ot. w p1•••• etorae• er repair. Clra on the atre8t whtob •• • 

ealllht withia tbe aoatlatra\lon ar .. PJ'Oba'bl7 cOUld not e· cape beeauee 

their ~ .. er woala be nt. ott, •• a rM1il t o tlae ••• 

~b~a~a.a •tr" &lid •upp•tl .. pel.•. ~MM~• can •Oal• pro b1r 

te tiXM nut•, ..all • able \o .... 

••• eHtl7' 

ear ana •11111• be tnabj 

... ~, fit ....... 



' 

t e ot er hand, d.urinr t • of t - •k 

• ~ , • • • , to. ar• ott the etreete aDa i n 
. 
. have a 1• fire Wl.Mra• . 

on, aa area a tack 4urlQ1 o f-

o 192)t 9 0 care were dea­

t!"oyed. Th • r epreaeated 6PI ot the - er on baDd. !• a reeul t 

o !ocreaeed posn.,latioa, there ue aore evtaoe cua i n toqo thaD 

• ere here l n 1923. or•ov.r, he aaturation ot lonea l ..a II 1D all 

or the cit1• •h.U prochlee _., tl••• ~he-ber ot 11110olltrollable 

luu " r ·~• ~· \baa ooetm'.. 1a 192J. 

_.iacl7, it appear~ 

r .. orable to ••1.111a\e cleet.ntctlon ot the erdc of 50 perc Of 

the atr eet car• i n the elect .. oitlea ... a .. \ndloa _,a ••••• 

~aller proport.loa ot bMee ... taxloa • 

11 \1-1 

eeble ~ ........ ,- _.._, 

~-··--· 



ot wire aDd ~1••. Vaderp-CR&Jid olrcnlte would, of oourae, be rela• 

tiYelr iDYUlnerabte. 

' · a. •• 
GaJ MJ.na auld DCJt be daae.gecl • tbe7 •OUl. be Uladercr•lld abll 

would n.o be ruptured. However, serviCe • ·t•bllon li a to !DdlYlaual 

~ouuaera would rob&blt be deatr o,.ed, aDd turn i 

tire• wntil the S.eoletion • ft y a 1n the plpea aupplyllll 1natdla• 

tiou invOlved could be cloee4. lorecwer• gas plaat•, aa bo der1 aillt 

ge• aetera, it i n the path o col'ltlag:-atlon, would be destra,ed or 

serioaely damapd. 

!' • wat er wet•a,a a wbole, woald probably aot be •• 1oual7 

in the path or the contlaeratioa would be eerlcual7 claMael • 

prababl7 •oald be destrored or rendertid v•••bl.•. ·Ia tile aar .... t e, 

tbe deatnct1cn ot tbtlse ••••etioaa atpt eaue a aipttt,,...lt 
• 

waate ot water, a l•ertq of preaaure 1• \le iM u4 a ..... a41. 
cteeraae of water &Yaila'l.e . te tin tt.pu ... 



EXHIBIT NO, :sZI:. 

METHOD OF ESTIMATING AFSENTEEISK 



73 

t 

tie 

JJ e S eurit 

lSII 

. tim tin~ ht o t o~ • n-

l \lertc d 

act. 1. D 

e in Gr• t Brit 1n, ... , 
e~ n. ol t th itlen 

itferentia\tng el~aent6 t be 

e eiti e . British 

1 .. ()IM 

thaD 20 

in OftlT <tile eaR ttict l't run a e ldib a a :30 ~reeet, alat hen 

ift an dJeant o1t7. Ill l e.'Pe.Jl, de \raoti 11 aouat 

fttidpaMd. il ~~-,-.... 

• 



' 

~ ruct1 1• ~ • acale 

•• 

atituttts actora 

in oth r • ·orda, although baaed on f1~•• or d etruc 

···-
ot th •- r • intl .... b111t7 ot conatraetlob, 1t ie expect-a ha 

w ol - are 1 G? Japan••• eitie will be burned eleu, aD! that ere 

j 1 be very tittle other ·aaaa•• !he application ot the 1tiab 

ractore• t erefore, •1 ht cattae an a.ereett.ate or re8Ult~ 

a ent.•ele•. Other d1trereDtla'1DC ti••t• 1DOludea tbe pro l 

aetbod or rehoualne, tM 1Dc1deraee of cuualtle•, the type aid 

anerlt7 ot o•eraeat coDtrol s lapoa ... 

• 
Under tbe olr0\111at•ne•, lt ••• thC~D~ht better to ••• 

Br1t1ah t~ctora aa a ,pide, n\ber tbaD to a P17 t 

-
• 



ot • lftd!nd'ul 1 - eouldwlid ln th• ail&17ale, \lalit~a~ eare 

o dd oi117 t. o.e •l••ta bioh are ~operl7 ddlttve. .lbeeat.Mla 
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EXHIBIT NO. VIII 

FIDE VULNERABILITY OF 

IDENTIFIED INDUSTRIAL T~~GETS 
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da-.c• prekbll1'7 tollowlq ~be •aluatlOD ot \be ~lale _,.. .. 

(2) 

-ID~L- M 'Mil -~-tl w.-1111-...... . 



~) 1 &I •••• t :\ tor eaob aotl• 1Doll'l41..,-

1\h 

data obt.alned trom 1' rioua •ouroe1. 

()) ~•h a,d\1$\riel. work& o in8tal.lat1on ••luat t,'d uaiQ& t be 

prep.red table •• a auide. Where iatellilesaoe illtonaation ca 
• 

IP•e1t1o plaa\ 1a recuel t.o ooa-'ruct.1an, Mieht, U4 rraD1 a\ 
. 

••• .,.atlable pr.,.r d•iation• ftre made froa t;he 'able. !be 

ahee\a, are OODaider.a $o be a••ru• eaQM~Aaav. Ia \be ••••S• 



.. 

Ia. nrr ln 1D 

1a4 eot .-. tea. 

~ 'lOll w Sttruetunl YulraenbU1t.7 tbao coUld ••• -- P"•lbl.e r 

\be r1 • ia .. re eq 1-.d iD \\bi• tt\Jd1., ,. p ino1~ t••or •t 

tlit!•re. .. 1A ... pro' bil1ty ,of d•11 tJ"'OIi _,..ure t.o Qtea ecGfiapa,lCD 

er (1) tt· deoi•.t.OD to dl•couat 10('# \ eft etl•••n or •a.at1e 

•riftklera, nr. claa• Willdow., •••• dd (2) \b4t u•e<t to "" HllA&• 

~ocrapb8 ter rUl• ol tbUilb at-111&\ea •t width o! tl\rett\a, uut Gtbftt Ur-

I•P•• OD \he •bole, t. nudl•• DT be e<maidered ~o b4l in 

._,, oea•14•~ t.h• ta-' t.ba\ the istellia•o• 1Aforut1oa on •bloh t.he 

tiN tlJ&CiriHl'B to req ftl a ...... euee ..... r. 

• 



SECREF 

EXHIBIT NO. IX 

IDENTIFIED FACTORIES: ESTIMATED DAMAGE AND PRODUCTIO~ LCES 
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BSTIMATED D;U'UGE &~D PRODUCTIUl~ LOSS 

ON IDENTIFlED PLlNTS 

l'he pwpese flf bt'b 1 t II l to aMW fer • h lu~atltlel 
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ad (5) &M prodlta,loa 1••• la ... uu. ea\1M'e4 fer .all plaat. 

191 fu \ .-.den Wltlk pnflx ••• retu \o tarpta a•t 1Dilule& la 
~,. ~J .. tl.- ••lAere. 
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EXH~I_l :?;.-.•--'!"--.. 
VULD llABILITY APPRAISAL OF IDENTIFIED INDUSTRIAL TARCIETS 
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~ >I Under 5 

" · •• ••••• ,1 
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THOUSAND p ERSONS PER SQUARE MILE 

~ .... 
~ ·············-
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DENSITY OF POPULATION 
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FO REIGN ECONOMIC ADMINI STRATION 
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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...................................... . . . . . (\: ................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . • • • •• • • • • • • • NA AGA •••••••••••••• 
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. . . . . . . . ............ . 
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Thousand Persons Per Square Mile 
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