
" I  93 DEPARTMENT OF DEFENSE -7'7 & L 3  

2 ARMED FORCES SPECIAL WEAPONS PROJECT 

WASHINGTON 2 5 . 0 .  c. RCC1.950330.034 

1 2  JUL 1952 5 ' m / 9 7 6  

SUBjFCT: Program and Funding Apprwal f o r  Operatlon HARDTACK (U) 

TO: AEsistanz Sec re t a ry  of Defense 
(Research and Engineering) 
Washington 25, D. C . 

1. Reference is made t o :  

a. Secre t  Memorandum t o  C h i e f .  AFSW, f i l e  Log No. 57-1801, ASD 
( R & E ) ,  dated I 2  June 1957, subjec t :  "KARDTACK Weapons Ef fec t s  Progrm",  
and a t tached  memorandum from M r .  Quar les ,  da t ed  11 June 1957. 

b .  Conf ident ia l  Memorandum f o r  Chief of S t a f f ,  'JSAF', Chief of 
S t a f f ,  USA and Chief,  AFSWP, from ASD(R&E), da%ed 6 h l y  1977, subject: 
"FIARDTACK Weapons E f f e c t s  Program". 

2 .  The Assistant Secrerary  of Defense (Research and Engineering),  by 
reference l . a . ,  approved t h e  "reduced" Weapons E f f e c t s  Program f o r  Opera- 
t i o n  HARDTACK, insofar  as t h e  t echn ica l  a spec t s  of t he  program were 
concerned, and t h e  AFSW programmed R&D funds i n  an amount not t o  exceed 
$18,970,000 were apprwed  subJect  t o  l e g i s l a t i v e  a c t i o n  on t h e  FY 1958 
budget.  The VHA' event was approved l a t e r  by ?-eIererd?x L.b. InasIuvch 
as t he  n:s;or tests have been submitted s e p a r s t e l y  snd were affected by 
t h e  reauct ion and subsequent add i t ion  of V I A q ,  a eonsol idated Weapons 
Ef fec t s  Program, Operation IIARDTACK, has been prepared (Inclosure 1) vhich 
refleczs t he  c u r r e n t l y  approved propam. 

3. The reauc t ion  i n  the  wderwater  t e s t s  tag been coordinated with 
the  Navy and assurance received. that expendi twe of Navy funds i n  the 
amaunr, of $10,400,000 for  t h e  underwater ~ r o . ~ a m  vlll not. be exceeded. 
The A i r  Force proposal  f o r  t e s t l n g  Reinforced Concrew Slabs  has been 
incLuded i n  accordance with t h e  conaideratLons presented at  t h e  23 May 
1957 meeting of t h e  C o o r d i n a t i n g  Committee on A t m i c  Energy. 
following t e s t a  were not included i n  t h e  approved prugpam: 

The 

a. Dames - 
b. X-ray E f f e c t s  

.. 
.. 



S'uIpWT/'?75 
ii lBJECT. Proryam and Fundin,; Approval f o r  (Operation W r A A C K  (1J) 

14. ?,s ind ica ted  i n  inc losure  1, t h e  t o t a l  ATWP RP9 c o s t  fstmats for 
the  consolidated WD Weapons E f f e c t s  Program 1 s  $18?970,000. 
c o s t ,  h s t n b u t e d  by spec ia l  t e s t  e f f o r t ,  i s  a s  f o l l o w s :  

This  r c t a l  

a .  Very High Alt i tude  Test  ( 2  Icp a t  $ 2 , 0 c 0 1 )  ,$ ~,660.0C0 

j,l?@,OW 

7" 665 ~ coo 

d o  iemaininfi P a r t i c i p a t i o n  ( o t h e r  events )  i , k ; j ,  C808) 

b.  Ultra High Al t i tude  Tes t s  (blT shots  ~r 
125,000 I ma 250,000 ' ) 

(cons is t ing  of two underwater de tona t ions)  
c Xtomic Depth Bomb Weapons Zf fec t s  Tesz 

TNPAL $18.970,000 

;o!q*?> 
?unds ava i lab le  to t he  kr'SdP, ificluding t h e  funds requested I n  t he  AFS'JF FY 
1958 budget, m l l  permit t h e  funding of t h e  HARDTACK Weapon5 Z f f w l r s  ,?rogram 
i n  t h e  amount shown above. The AFSWP is proceeding t o  imrr lexnt  t h e  t echnica l  
p ro j ec t s  within t h e  scope and cos t s  ou t l i ned  in t h e  i n c l c s w E .  

5 ,  In reqard t o  the  0&M funds, t h e r e  i s  a d e f i c i t  of $ 3 , 6 5 C . . C O @  ir. t h e  
funds -re.iuested i n  t h e  FY 58 budget. ( I t  i s  understood that yair 3Cfice I s  
taking t h e  Fecessary ac t ion  t3 secure t h e  d e f i c i t  funds . )  

6 ,  It is recommended t h a t  d i s t r i b u t i o n  of t h e  ~ z c l o ? u r =  be m d e  to 
the  members ox' t h e  C s r d i n a t i n g  Corn i t t ee  on A t ~ m x  Z:erEI A-,?: tr.e:r i d o r -  
mation and t h e  Services  be informed of t h e  c e i l i n g s  on thei;  %zper.utwes. 

i I n c l  
Weapons Ef fec t s  Program, 
Operation RARDTACK 

Copy Furnished: 
ATSD/AE ( w j I n c l )  

EDWARD N. i'ffim. 
:ear Admirai, LEN 
Chief, AFSW 
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PI-OgF3UI  

I 

I1 

I11 

IV 

V 

VI 

VI11 

IX 

TQTAL 
AFSWF' R&l 

Separate 
Projects 

(SP)* 

$ 625,000 

224,000 

560,000 

85,000 

9+2,000 

640,000 

65,000 

1,314,000 

$4,455,000 

Very H i g h  
Altitude Test 

(mull* 

Total 
AFSWF 

R&D Cost 

$ 2,763,500 

2,457,600 

2,700,ooo 

85,000 

5142,000 :>$*<.! 

1,162,470 

1,126,030 

7,733,400 

$1%970,ooo 

$ 555,OCO 
S64, ooo 

793,400 

1,847,600 

$3,660,000 

OPERATION HARDTACK 

W I N G  SUMMARY BY SPECIAL TEST 

Ultra H i g h  
Altitude Tests 
(UHA, m')* 

$ 

328,100 

122,470 

267,630 

2,471,800 

$3,190,000 

4tomic Depth 
Bomb Tests 
(ADB)* 

b, 583,500 

1,441,500 

2,14O,000 

400,000 

2,100,000 

j7,665,000 

* This designation is used to identify individual projects in Funding Column 
of program cutline. 



PROGRAM 

,$6,474,250 

1 

$25,444,250 

II 

111 

IV 

V 

VI 

'VI11 

IX 

TOTAL B&D 

i?PERATION HARDTACK 

FUNDING SUMMARY BY TECHNICAL PROGRAM 

AFSWF 

$ 2,763,500 

2,457,600 

2,700,000 

85,000 

942, COO 

1,162,470 

1,126,030 

7,733,400 

R&D F'URDS 

RdJ) 
SERVICE 

$1,561,000 

260,000 

300,000 

25,000 

55,000 

228,250 

15,000 

4,030,000* 

I 

TOTAL 
R&D 

.b 4,324,500 
2,717,600 

3,000,000 

110,000 

997, coo 

1,390,720 

1,141,030 

11,763,bCO 

. ;,. ?. 

* NOTE: previous program presentation used an approximate cost  of $ ~ , O ~ o , o ~  
f o r  eech of the tbree REEMNE nisslles.  The more precise cost of 
$1,210,000 each missile is used in t h i s  summary. 

.: ...... 
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AGENCY 

A F S W  

ARMY 

:JAW 

AIR FORCE 

~~ 

GRAND TOTALS 

OPERATION RARDTACK 

SUMMARY OF ALL F W  

R&D FUNDS 

$18,flO, 000 

3,758,250 

2,291,000 

425,000 

$13,000,000 

---- 

8,109,000 

3,650,000 

$31,970,000 

3,758,250 

10,400,000 

4,0-f5,000 

5 



OPERATION HARDTACK 

PROGRAM I 

BLAST AIvQ SHOCK MEAS- 

R&D Funds 
Pro jec t  Short T i t l e  AFSWF Brief  of 

No. Sponsor Agency (Serv ice)  P ro jec t  

1.1 Underwater Pressure  $ 5 9 , O O O  (ADB) TO measure undervater preesures  
Measurements ( 8 0 0 , O O O )  as a h c t i o n  of d i s t ance ,  

E N  NOL appl ied  t o  determine l e t h a l  
depth and t ime. 

and safe  de l ive ry  ranges f o r  
submerged and surface ves se l s .  
P ro jec t  w i l l  p a r t i c i p a t e  in 
both t h e  L i t t l e  W i g w a m  and 
Percola tor  shots  and w i l l  
provide f r e e  f i e l d  i n p u t  
data f o r  t h e  t a r g e t  response 
p ro jec t s  a 

Data w i l l  be 

1.2 Air Blast Measure- 472,500 (ADB) The objec t ive  of t h i s  p ro jec t  
ments f o r  Underwater ( 625,000) is t o  measure blast pressure  
Shots i n  air as a f u n c t i o n  of d i s -  

tance,  altitude, and time. 
USN NOL The data will be u t i l i z e d  in 

t h e  developnent of a i r  de l ive ry  
techniques for ASW weapons. 
Pro jec t  w i l l  p a r t i c i p a t e  in 
t he  L i t t l e  Wigwam shot Using 
bal loon supported a i r  b l a s t  
gages and i n  t h e  Percola tor  
shot  using bal loon supported 
gages, rocket  e leva ted  para- 
chute  gages and smoke t ra i l  
shock photography. Cost of 
phot oQaphy included in 9.4. c . 

6 



OPERATION HARDTACK 

P3CGFWt I CONTSI"D 

BLAST MD SHOCK MEPSUREMENTC- b 

R&D Funds 
P ro jec t  Short  T i t l e  m w  Brief of 

No. Sponsor Agency (Service)  Pro j e e r  

1 e 3  Surf ace Phenomena $ 30,000 (ADB) 
Measurements (136,000) 

USN NOL 

1.4 Land Crater  
Measur enent s 

USA "PDL 

25,000 (SP) 
(0) 

1.5 Free F i e l d  Pressure 400,000 (ADB) 
Measurements - Under- (0) 
water 

mli m 

To measure t h e  formation growth 
and d i s s i p a t i o n  of slicks, 
spray domes, water columns, 
plumes, and base swge. Apply 
t h e  rpsults t o  deteraine i f  
phenmena can be predicted 
f o r  other bu r s t  geometries. 
P ro jec t  will p a r t i c i p a t e  in 
both t h e  L i t t l e  Wigwam and 
Percolator  sho t s .  me primsry 
technique w i l l  involve sw- . . . .  
face and a i rborne  photography; 
Cost of a minimum photographic 
plan i 3  provided i n  9.4.~. 

To measure c r a t e r  parameters 
f r m  development or spec ia l  
s w f a c e  b u r s t s  and t o  corre- 
l a t e  the data obtained with 
rkat a l r eady  ava i l ab le  i n  
order t o  more f i rmly  estab- 
l i s h  t h e  c a p a b i l i t y  of 
p red ic t ing  c razers  from large 
y i e l d  sur face  b u r s t  weapons. 
PhotogPammetric and sounding 
techniques will be employed. 

To obtain f r e e  f i e l d  under- 
Water pressure records a s  a 
funct ion of d is tance ,  depth 
snd time for L i t t l e  Wigwam 
shot  on ly .  Measurements Xill 
be made of effect of under- 
'Water temperstwe upon t h e  
pressure  h i s t o r i e s  in order t o  
check-out the r e f r a c t i o n  
theory  under deep water 
condi t ions e Projec t  will 
also provsde f r e e  f i e l d  input 
data f o r  the tsrge:t response 
Fro.jects I 

:<. ...... , ,. .... . 



OPERATION HARTTACK 

PROGRAM I CONT'C 

R&D Funds 
Fro j e c t  Short T L t l e  AFSWP Brief of 

NO. Sponsor Agency ( SePvice) Pro 1ect 

1.6 

1.7 

1.8 

Llater Wave Measure- 
ments 

Ern SI0 

A i r  Blast Measurements 
for  Surface Shots 

AFSWP BRL 

Ground and S t r u e t w n l  
Motion 

AFSW 

$ aP.000 [ADB) To study water wave genera- 
(0) t ion  mechanisms and t o  examine 

the terminal effect;  of waves. 
Project all participate i n  
both unc iemter  Fnots using 
prwious iy  deveioped t.ech- 
niques 

150,000 (SP)  
(0) 

To silppor+ o ther  P s o g r m  I 

fpee f l e i d  a i r  b l a s t  ckca. To 
obtain sir b l a s t  b t a  from 
development&: snots vhicn h w e  
burs t  eonciitions on which 
b l a s t  measurements have not 
previuusly been made. Se l f -  
reeording b las t  gages w i l l  
L e  uttllized. 

To dPrePrmr,e tne ahrenuation 
of a i r  induced gromd shock 
motion 6s a functlon of depth 
f o r  low snd hl& -peld sur- 
face b w s t s ;  t i0  measure pound 
motion a5 a function of &is-  
tance frm a high -yizld Ywface 
burs t  and t o  a?teImme the  
motion of heavy concrete 
s t ruc tures .  Partieipazion 
planned on a low end a high 
y i e ld  deveiopment shot .  
Conventional accelerometers 
will be used. 

and 111 proJects by p rwid ing  :::>x+ 



OPERATION HPBJIFACK 

PROCRAM I CONT'D 

SLAST ANT SHOCK MEASUREMENTS 

R U I  Funds 
Project  Short T i t l e  AFSW? 3rie.f of 

No. Sponsor Agency (Service ) P Y C j ; ? C t  

1 .? Underqound Loading $ 150,000 (SP) To de temlne  the re lat ionship 
Under High Yrelds ( 0 )  besween v e r t i c a i  and hori-  

AFSWC U/ILLINOIS pressures and to ohra in  f o r  
zontal  a i r  indated ground 

a i r  induced ground pressures 
t h e  r e l a t i o n  between dry and 
sa tura ted  s o i l .  "Drum" Soil 
pressure measurement devices 
w i l l  be employed on both l o w  
yield and high yield. Levelop- 
ment skots .  

1.10 Blast Overpressure 
Measurements 

AFSWF AFCRC 

555,000 (VHA) To obtain ocerpressure versus 

s t a t i o n s  Srom the  dp+mation 
of  a 2 KT weapon a t  92,WO 
feet (VIM) Gat: r r l l l  be 
stored on mzgnnet.ir ?ape and 
siiSaequen:ly ce;ew?.ered t o  
a ship based %l?rnet,ering 
r ece ive r ,  ? x . f -  - '  also 
provides. da%a p.wage and 
+.elemeterir,g foz other  pro- 
jecm asiocisted d i th  the VKA 

(0) time measurements a t  f i ve  

shot, I 

TOTAL AFSWF $2,763,500 
SERVICE 1,561,000 

TOTAL R&D $4,324,500 

9 



OPERATION HARDTACK 

PROGRAM I1 

XUUCLEAR RADIATION AND EFFECTS 

3&D Fun& 

No. Sponsor Agency ( s e r v i c e )  
Pro jec t  Short T i t l e  AFSWP 

2 . 1  Shipboard Radiation 
Vulnerabi l i ty  

USN NRDL 

2.2  ;hipboard Ccntamina- 
t i o n  Ingress 

E N  NPDL 

2 .3  Charac t e r i s t i c s  of 
t he  Radiological  
Environment 

L E N  NRDL 

681,Eco 
(260,000) 

To deterrmne gamma r zd ia t ion  
dose and dose r a t e  time 
Ms to rzes  on deck and i n  com- 
partments of ta rgez  Le-stroyers . 
This  8ata reeded fop operational 
ana lys i s  and -.ompaPison of 
? r e a c t e d  with measured dose 
r a t e  h i s t o r i e s  a f s e r  completion 
of t h e  project, .  S k i f f  moorlng 
r ,os t s  t:, be borne b y  pro2ect 
funds ,, 

To &;ermwe whether an inhala- 
:ion hazard eXlEt5 in sh ip  
compartments f r o m  ingress  of 
contaminants 'YIE v g n t i l a t i o n  
and/or w & u i t i o n  a i r  systems. 
To d e t e m n s  3peeifIc  - 2 t i v f t y  
mi ufStr1b:JTiOn of a i rborne 
: ozizmmant;, i n  in+:erlor com- 
Fartm?ocz 'Po C L ' t i m a t e  the 
g:amma rYdl r t . fon i n  These 
compartmc?nts dyie 70 ingress  
Qf roa-xminant-i .. Lata w i l l  be 
3Ftsined by w e  ~f KFiT's,  
i cil'-:e;~ i r x t p m e n t s ,  a i r  samples 
a d  ;mail laboratcry a n M a l s .  

:o measure t o t a l  y m n a  dose vs 
time a*, s e l r e t e d  loca t ions  i n  
x d e r  t o  predict, The t o t a l  gamma 
exposur5 f i e l d .  To d i f f e r e n t i a t e  

these l o c a t l o x  the " i n i t i a l "  
or very e a r l y  gamma dose, t h e  
fa?.? i h l d  transit gamma dose, 
and t h e  r e s idua l  gamnra dose. 
To obt.cin l imi t ed  samples of 
6 i r r ) o r n ~  contammated debris  on 
a DE 93 3.n a i d  in i n t e rp re t ing  
ingress  &&ita. P r o j . ~ c t  is responsi-  
i k  for  procurement and place- 
am: of s k i f f a .  

10 



OPERATION HARDTACK 

R&D Funds 
P ro jec t  Short  T i t l e  AFSW Rrief of 

No Sponsor Agency ( S e w i c e )  F r O ] . F ? t  

2.4 Neutron Flux $ lio,oOo (SP)  Neutron flux and spsc-rrum 
Measurements (0) neasurements w i l l  be obtained 

AFSW CWL high ot'.?ppress'upe x g i o n s  ~ 

oa megaton e v e n t s  ~ r l  r e l a t i v e l y  

Informarion will bz obtained 
on neutron a t tenuat ion  with 
,Zept.n of SOIL. The placement 
of measwing demces will be 
:oordinawd with s t a t i o n s  of 
the Ganrma Gose Rate and T@ttal  
Gamma 2o;c proJecr,. 

."$$c:' 
2 - 5  Gamma Dose Rate Y4,OoO (SP)  amm ma do..:+ ra te  ana t g t a l  ganuua 

and Total Gamma Dose ( 0 )  dose will be c i e t e d n e d  for 

USAF AFSWC 
megaton weepons a t  severa l  
close d i s t ances  This pro jec t  
w i l l  we same posit lolls  as 
proeject determining n. -mxn 
flux.  I s s t t r u e n t a t l o n  w i l l  be 
k i m i h z  ' t o  t h a t  w e d  on 
FLIJMBBOB Fmject  2.5. 



OPERATION HARDTACK 

PROGRAM I1 CO?lTOI! 

IIUCLEAR RADIATION AM) EFFECTS -- 

RBpD Funds 
Project Short  T i t l e  AFSW 9 5 e f  of 

N O .  Sponsor Agency (Service) Pro jec t  

2.7 Prompt Nuclear $ G64,ooo ("HA) 'Po rnessur.? rhe garmca and neutron 

of a 2 hT weapon a t  ?2,000 feet .  
The &+.a obssinad vlll be e i t h e r  

an mgnet,lt t ape  and subsequently 
talemetered t o  a sh ip  based 
celemeteping receiver 

Radiation Measwe- ( 0 )  'me history of t h e  detonation 
ments 

.VSW mL taleme.rrPr+d direct OF stored 

TVTAL U S W P  $2,457,600 
SERVICE 260,000 

VXAL R&D $2,717,600 



OPERATION HARDTACK 

PROGRAM I11 

S T R U r n ?  m E Q U I r n  

- 
R&D Funds 

ProJect S h o n  T i t l e  AFSW Brief af 
NO. Sponsor Agency (Service! Pro J e.C;t 

3 *1 Special  Charge $ 89,000 !ADB) 
Studies (211,000) 

usn UERD 

3 * 2  Test of Flexible  
Arches 

AFSWC BUDOCKS 

3.3 Shock Studies of 
Shipboard Machinery 
and Equipment 

USN mM.0 

200,000 iSP) 
( 0 )  

To simulate the shock wave from 
an undewnter atomic explosion 
5y xse of 5haped HE c i a r g e s  i n  

mzntts f o r  t he  FLU stale bests, 
m d  t ,o meek OUT; In ?i f a l l  scale  
r e s t  t o  detrmme I t 2  adequacy 
i n  fu ture  shlpboaPd s t d i e s  
8s a euba?.irutr fo r  r e s t s  on 
full smle detonaxions Froject 
%ill bz ::onductod In the ZI 
prior  t o  m e  f'ull sea le  t e s t s  
ati1123ing occ- iILL1 scale 
Instrumented destroyer ta rge t  ~ 

To determine f a i l -me  c r i t e r i a  
of mdergmmd corrugated s t e e l  
mches and pipes under long 
&matior. loading in the over- 
p~essure r+gion up to 200 psi; 
exa2.t exposure levels w l l l  
depend on & m i l a b l e  t e r r a in  
in t he  viclni:y of development 
shcts" 

'To i%iennne  range3 of safe 
deelivwy ~f &tomi: u+npons by 
DD ' s  m-d s a b w i n e s  through 
studieF of maenincry response 
and dam~g? ;lata. Three DD's 
md one s-.mmrine will be 
exposed cn Little Wigvam. 
DetePmfnatmn w i l l  be made of 
k-tensit.y a s 6  charact-p of 
ahoek under quasi- le thal  
conditions 011 a Liberty Ship 
i n  L i t t l e  W i g w a m .  The three 
DDts nu. a lso  be exposed i n  
the Perco1a:tcrr everkt" The 
Liber ty  Ship all .also if avail- 
jbL+ 3fft.m" 7.m L i t z l e  Wtawam 
Shot Fro.?D-':t %E& include 

OY&P t o  optimize t s r g e t  plaee- 



OFERATION RARDTASIK 

FROGRAM I11 C0NT"D 

STRlJCTLFiES AND EQUIFNEST 

R&D Funds 
Projec t  Short Title AFSWP Brief of 

RO . Sponsor Agency (su?riee) Project 

3.4 Loading and Basic $1,051,000 (ADB) To dete-mlne h u l l  response of 
Target Response for (89,000) three DD's i n  t h e  L i t t l e  Wig- 
Surface Ships warn and Percola tor  evcnta. To 

cheek adequacy of projec t  3.1 
USN UERD methods for deterrmnmg de l ivery  

ranges for other  shot geometries. 
A d e t e m n a t l o n  will be made 
of t h e  lethal range f o r  l i b e r t y  
ships  by obtainlng data i n  t h e  
q u a s i - l e t h a l  range on L i t t l e  
Wigwam e-rent-. Relate target  
response TO free f i e l d  pressures 
and loading. Project  fmds 

ments I 
inelude photographic PeqUirC- 

3.5 9ull Response 

E N  DTMB 

300,000 (ADB) 
( 0 )  

14 

To determine the l e t h a l  h u l l -  
s p l i t t i n g  red ius  l o r  mbbmarine 
In shallo-J wa te r  b y  :Yu&y of a 
Squaw t apge t  i n  she Percolator  
.shot. To etudy rhc process of 
h u l l  damage to a submerged 
Squaw Ts-geC, +,o :homelate vi th  
o%ex~t"- pr$.esuPea and theory 
In order t o  extend -.he rzsults 
3: WIGWAM Oper3tlon. Project 
13 ~ e s p o n r i h l r  f o r  pnotography 
:.sets * 



OPERATION HARTYTACK 

TROGRAM 111 CONT'D 

STRUCTURES AND E Q U I P r n  

R&D Funds 
P ro jec t  Short  T i t l e  AFSWP Brief of 

No. Sponsor Agency (Serv ice)  Project 

3.6 Behavior of Deep 
Reinforced Concrete 
Slabs Under Blas t  
Loading 

AFSWC IJ/ILLINOIS 

3.7 Miscellaneous 
S t ruc tu ra l  Damage 

AFSWP OCE 

3.8 Damage Assessrnent 

USN BUSHES 

TOTAZ, AFSWP 
SERVICE 

mAL R&D 

10,000 (SP) 
( 0 )  

$2,700,000 
300, ooo 

$3,000,000 

.Exposure of a i i d e r  of 6eep 
reinforced concrete  ?labs  t o  
a i r  b l a s t  loading i n  order t o  
a o t t m i n e  t h e  c h r a e t e r i a t i c  
kehevior.. Righeas possible 
>last l o s b n g  w i l l  b e  obtained 
on development eho.cs a3 well  
a s  1argesT poss lb le  yields.  
Depth-wMth r a t i o  and type cf 
reinforcement w i l l  be v-sried. 
Free fie13 blast and meehmi- 
csl def l ec t ion  instrumentation 
r e q u i x d .  Pro,jecz w i l l  require  
a l a r g e  m o m %  of re inforced 
concrete  construct ion.  

To record damage t o  ex i s t ing  
Enivetok Proving Ground 
Ytructures t y  a pre- and p m t -  
-,hot, Fxamlnarion of the. t e s t  
a rea .  

Tu prmrFde spec ia l ized  
technics1  and engineering 
Fersonnei t o  eor,dwt damage 
s u m e p  on t a r g e t  ahips and 

rnr r e p o r t s .  
?'3 pZep?.re 3urPrey FOI%iOllS O f  

. ,.. .> ..,' 



OPEPATION HARDTACK 

FROGRAM Q' -- 
BIO-MEDICAL 

~~ 

3BJ) Rmds 
Projec t  Shor t  Title IiFSVP 

No. Sponsor Agency (Se1-i.1.:) 

4 . 1  E y e  Prot.ectlcn $ 85,090 (SP) h cpzrst ional  :iiltikIl:t.y z e s t  
Durznq Nuclear ( 25 s 000) cf an elaetro-mechanical device 
Operations v-iill be performed. Obser-Fers 

In a-dalls5lr sirbomc a i rc raf t  
LEAF ijm r-111 v e m  d l v - c e  end grre sdb- 

;1 E C T ~ S ' F :  r ? p r t  nn results An 
elecsro-oFtlcal syztem using 
a cuprous ?,nit will be t e s t e 5  
t o  aeteraune its pot?n+,lal as 
a devlce 7.3 pre-;ent flash 
blindnesr 

TOTAL AFSWP $ 85,000 
SERVICE 25 000 

: \  :: 

TmAL R&D .j 110,000 



Pro jec t  Shorc  T i t l e  .4F%F 
Yo. Sponsor Agency (Service)  

5.1 In-FiiSht P a r t i c i -  
pat ion of B5:-D 

I ~ 3 . F  ':iA Ix: 

- -  5.2 'rleaqas x f e c t s  on 
A&&1 Airc r3 f t  

USN ELJAER 

5*? Weapons Effec ts  on 
FJ-b A i r c r a f t  

USN SUAER 

Determination 1s t o  be made 
o f  the s t ru: tural  response of  
t he  B52-D ? = c r a f t  t o  s i d e  
l c a d s  inposi-3 by ';last i n  o rde r  
rc v e r i f y  de l ive ry  c a p a b i l i t y  
o f  the a i r c r a f t  f o r  m d t i p l s  
delivery t z c t i c s .  A p p r o r h a t e l y  
LOO 3 s c i l l o g ~ ? l p k  ck3nnels ~ m l l  
b e  w e d  t o  record  t h e  inputs 
t o  and response 3f t he  air-' 
c r a f t .  Par t> ic ipa t ion  is re-  
c-uired c r  severai  t i g h  yi"d 
shots .  

Detcrmxe ?he ::tructural 
response of the  AbE-1 ax- 
c m f t  t o  t.he elf?.?% c f  h lgh  
j.ield weapons 11: o r d e r  t o  
wriPJ7 t h n  d:?liv.?ry c a i a b i l i q  
of t h i s  airc-aft..  MeasureEents 
will he mads of t iasc.  Fist and 
t.her,ml x;LAx as i ~ e l l  as the 
responr;? of ?he ! . i ; o r  s t ruc tur -  
,211 compon6-nL.s ?f the a i r c r a f t .  
Parti-1prizx-n is r q . i i i e d  on 
wveri: high >-:~*16 S h t s .  

Detr-.m:ile +.he s t r u c t u m l  
respsfise cf :he FJ-ir a i r c r a f t  
20 ~ r g n t c , ~  weapons e f f e c t s  in 
order  t o  v f r ' f y  %he aslivery 
c-lpabili?p of ?t.is s i r c r a f t .  
The a i r c n f t ,  w i l ? .  be ms t ru -  
xentsd  f.7 ;nezsiir= input  
c'-ndi t icr.5 as wel l  35 the  
resi;cnse ,of the major s%ructur-  
a 1  corr.pi.nmts. i 'ar t ic ipat ion is 



YcD Funds 

!!o ~ Sponzor  Agency (Service!  
h o j e c t  S h o r t  T i t l e  AFSW 

'A .Aircraft Trzcking 
m d  P o s i t i o n i n g  

FCIAFS~F 

r 'rovision o f  d tracking and 
p o s i t i c x n z  system to control 
Pmcram ' J  a i r c r a f t  2nd  Y k  and 
U H A  a i r c r a f t  ctili~ad as 
i n s t r u m e n t  p-iatiorms. !SQ-i 
(and/or M-33) tjT* radars  

w:ll 'ce u t i l i z e d  C?r t h i s  
purpose i n  conj imct ion  w i t h  
TACAN, i f  rq i i i : ??d*  

,.:::.:: 

TITAL AFSWP 
SERVICE 

18 



P r o j e c t  S h o r t  T l t l e  AF%F 
?'o . Sponsor  Agency (Ser  r i c e )  



3Z;D Fimaz 

(Se rv ice  i 
Pro jec t  Shor t  T i t l e  A7SdP Brief  et 

Fro j ec  t >, .+o. Sponsor Agency 

6.5 Radar F i r e b a l l  s 6?>0fK (SP) 
Observations (0) 

TEA ESL 

6.6 b d a r  Cloud Size s 7i;,coo (S? )  
Dete rmim t i o  n 

TJSA E S L  

( 0 )  

Three y t a t ions  : x a t e d  f m n  
-lr?3 f.o /c / ’5Or? rniies vi11 

!’e instnimented ?.n rh+,a?ir. tk.e 
wave f r n ;  cf t h e  el+:trom~-. 
netic pulse r e s u i s i i g  :rex a 
nuclear  detonation. :,lide band 
ear i :p~n;  m l l  te u t i l i - - d  t o  
<over 3s much rf t h e  spectrum 
?s poss ib le ,  1nfor r : ion  
obtained will ‘>e dnal j jsza as 
a means c,f det,-rm..ning ?.,ziL,-ht 
o f  burst 2nd y ie ld .  O p t i c 2 1  ~ 

neasurements will he o b t a i n e d  
a t  each s i t e ,  

Modified AM/’MT-G .1 r a o a r  :++,s 
(X-band) will used to 
sbserve t n e  f i r e b . i l l  rezu i? . .  
i n g  f r o m  nuclEar de tonac ions ,  
Measuremnts m d e  w i l l  L e  
inai-;.;er.r: tc 2.7-lernune r n t e  3i 
grm+-.- ; ?a te  of ioc iza t ior ,?  
EL,:. , . - ~ 2  .:ill ti. -crr.?l.qted 
:.iith o;+ic: i i  d3t ; l ,  

‘;Je-:th~i- :iiriar S + t  A!i/’CkS-? 
w i l l  bi. urAiizzd t o  deterrune 
Lhe heighr,  ana hor izonta l  
dimen5ior.s of s t a b i l i z e c  c loud  
resul?in< f r o m  a nuclear 
,?e tonation Yeasurements f r o m  
:wo lnc,qtions will be made on 
s h o t s  of l-ari-1is y i e l d s .  

:...,- 

20 



%QD Funds 

: !o* Sponsor Asency (Servlce ) 
Projec t  Shor t  T i t le  AFWP Briei  of 

P X j ? C t  

6.7 Mine Clearance 
Studies  

ii S N 'IOL 

6.8 

6.9 

Underwater Influence 
and Mine Reaction 
Measwewnts 

IJSN MDL 

Ionospheric E f fec t s  
o f  Kit-h Altitllde 
Nuclear &tonat ions 

AFWP ESL 

$ 100,000 (ADB) To determin? Lk,e ranges ac 
(0) which nani m h e s  w i l l  be 

neu t r a l i zed  5:; '1 shallow water  
atomic b u r s t ,  The primary 
effect ,  will be a c t i v a t i o n  
mechanism damage. 

$ 3013,000 ( A B )  To measure and record the  
(100,0@0) amplitude,  durat ion and 

e x t e n t  of t he  az tua t ing  
inf luences  (pre  ssure acous t ic  ~ 

and m p . e , i c )  which w i l l  be 
generated a t  t h e  sea bottom by 
the  explosion of t he  Percolator  
device. To determine the  
r e a c t i o n  of mines t o  such 
inf luence  at wrrious dis tances .  
P r o j e z t  !.ads Ln-lude photo- 
era phic ?% quiremen t s ~ 

Pmpir l j -  s:yrct!::.onizea recorders 
wili k? p k - . e d  ,.':I Wake and 
Kusa;? I s iands  50 measure The 
extent, oC the xnosphe r i c  
d i s t u i b a i z ; .  cI '-ated t y  the 
.?etonati:r. of +,m l a rge  p e l d  
(LhlT) ;.jots .it high a l t i -  
tudes {12<?000 and 250,000 
f e e t ) ,  



Funds 
?m:ect S h o r t  T i t l e  AFSWP B r i e r  r , f  

Pro'.,-$ 
X I  ..o. S p o n s o r  Agency ( S e r n c e )  i J  - - 

6.10 Ionospheric Xfects 3 Cr),OOC? (U:XAnWAT) A C-97 a i r c r a f t  i n i t i a l l y  at. 
i n  the Operational (0) $00 f e e t  ana 25 miles f rom 
?one ;round ze ro  a t  s h o t  tin-. w i l l  

measure t h e  d2gree 01 i o n i -  
AFSdP AFCRC z a t i o n  ana e x t e a t  o f  iono- 

spher ic  dis turbance c rea ted  
by detonat ion of two TN 
weapons ( 1 - h T )  a t  high 
a l t i t u d e s  (1:5,0OO and ? c ~ ?  
000 f e e t ) ,  After  t h e  shots ,  
the a i r c r a f ?  w i l l  bs f l o w n  
towards grovnd z m o a  

TCT>.L AFSWP $1,16?2k70 
SERVICE 228,250 

22 



?!ID Funds 

\lo. Sponsor Agenc:r (Ser lqce)  
P ro jec t  Shor t  T i t l e  AFSW? 

E . l  3ffec ts  of Thermal 3 L'c  ~9 Cl'TJ .. (SP) 
Xadiation on (Q) 
!?ate r i a  i s  

AFWF 9U 

8.3 Farly F i r e b a l l  
Photography 

AFSWI.' EC&G 

rn ,o evaiuare  labora tory  methods 
of determinlnq thermai damage 
to m t , e r i a i s .  X e  f o l l o w i f i g  
x i11 be determlnetig (1) scaii.r:g 
thermal e f f e c t s  w i t h  weapons 
y i e l d ;  ( 3 )  recui red  a rea  cf 
i r r a d i a t i o n  an3 (2) f e a s i b i l i k :  
of a sk in  simulant f o r  pre- 
d i c t i n g  burn casu i l t i e s .  Ikta 
w i l l  be obtained on a megaton 
burs t  and on one bwst 3f' a f e w  
hundred KT. 

To measure thermal r ad ia t ion  
c h a r a c t e r i s t i c s  of r x i e a r  
w?apons detonated a t  approxi- 
rrately 125500': j n a  2C0,OOO fee t .  
on UFA ana .m" 
c r a f t  f l y i n g  at  aoproximateiy 
LO,o09 f r e t  equinped w i t h  
f h c m z 1  inst?mentat ior .  w i l l  
oe used. 11; addi t ion  t o  t h e  
sane t w c  a i r c r a f t .  'srt4 in11 be 
documented by i d e n t i c a l  i n s t r u -  
i'ien?~.i-.-~: p i a c r d  by: cinisters 
sitspenci:-: :'ram ::.e balloon. 

T: cjbtain high speed t echn ica l  
photographic coverage of nuclear  
<?et .ow tic117 oc:urring st/' 125,9000 
and ;C,?:,O~.)v ; <I,* ..nstrumented 
R B - ~ ~ ' E  nnri ground s t a t i o n s  w i l l b e  
4L.ilizec2 >z  t he  UFA and KIA7; 
tmly tb.2 xtl-36's w i l l  be used 
on VHA ,, 

yWjo m-.j6 a i r -  



?P:D F'mic 
?ro>ect Short  T i t l e  AFSdF 

Yo. Sponsor Agency (Service)  

8.11 Thermal Fladiation 
S s e c t r m  Measure- 
. ~ e n t s  w i t h  High 
Tize Resolution 

A F S P  YXDL 

e.5 Airborne Infra- 
red Measurenents 

AFSbJP BUAER 

. .. . ..; 
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%D Funds 

No. Sponsor Agency (Service) 
Project S h o r t  T i 3 e  AF Sd P 

P.1 General Support .$ 1,3111,000 To provide t h e  following 
f o r  Frograms I (0) coverace as e x i m t e d  fo r  
through M 

a .  i.?ch Photograpny ($2 
A F S F  FC/AFSWP b. I m n g  Signals  ($20C 

c. Xissil.? Firing Faci i  
($ZGC,COG) . A  . , ( t o t a l  
t o  be shared wi th  AE 

c is  ArnS1.n: ~ r ~ s s u r e ,  de 
2nd temperaoure a t  a 
*.Udes ($252,,ixX1) . 

e, .  Cther F i e l d  Operatin 
m c h  a s  WT repor.:,sj 
e f f e c t s  film ($462,C 

Projects , :  
m 

9.2 

9.3 General Support $ 2,h71,?00 To p r c n d r  t h e  fol lowing 
for UHA, V H A s  (L,@30,000) i n g  se rv i ces  for U E i 9  W 
Tes t s  a.  Engiineering, 2ncdifii 

and f ab r i ca t ion  of I 

AFSWP FC/AFSEIP xEn iL*  bc th  airborne 
ground-based, neces  
'obtain t h e  des i red  
i e s  end pos+-shot k 
cf a2curacv of perf 



PROGFLZM M 

GENERAL SUPPORT 

FIBJ) Funds 
Pro jec t  Short T i t i e  A F W  Brief  of 
Eo ~ Snonsor A eencv i Servic e 1 Pro j e  :i 

0.2 '"3l;T'D n f  the missiles and l a t e r  
data reduct ion a t  a n  es- 
timated c o s t  of $2,1171,EOO 
t o  AFSWP &I) Funds. The 
missiles w i l l  be  furnished 
by t h e  Service a t  an es t i -  
nated Service Cost of 
$39630rooo. 

b. Overall augmentation of t he  
UHA program 7-0 extend it i n  
a l l  its aspe.zt5 t o  include 
WAD. $&00,000 of  Air Force 
BAD funds a r e  t o  be made 
availzble to AFSIiP f o r  t h i s  
genera l  p u r p s e .  

9.11 General Support $ 2,100,000 To Provide the following support- 
f o r  A I I B  Tests  

AFSP ?C/AFSI~P 5y BUSHIFS ($2000000) 

i ng  s e r n c e s  Z:F P.DB: 
a ,  SQUAW Target Rehabi l i ta t ion  

I... Target  Mooring by BUSHIE 
($600.,000 -.= an a d d i t i o n a l  
$SOO,OOO suppiied by the  
Navy from non-IZPJ) funds). 

and photo towers ($1150,000) 

detonation system($h50,000) 

Timing Signals  and field 
operat ing cos ts  ($LOO,OOO) 

~ I) 'Trcnnlcal phctography 

0,  Shot Barges ar.d Weapon 

e, Other services such as 

TOTAL AFSP $ 7,7339kGG 
SERVICE $ h,O30,0r?O 

TOTAL &D 
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