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DEPARTMENT OF DEFENSE 57 2138
ARMED FORCES SPECIAL WEAPONS PROJECT
WASHINGTON 25, D. C. RCC1 .9503 30034 2
I CH(ER ARMED FORCES
SPECIAL WEAPQNS PROJECT
SWEWT/ 976 19 JUL 1957

SUBJECT: Program and Funding Approval for Overaticon HARDTACK (U)

TO: Aggigtant Secretary of Defense
(Research and Engineering)
Washington 25, D, C.

1. Refarence i3 made to:

a. Secret Memorandum to Chief. AFSWP, file Log No. 57-1801, ASD
(R&E), dated 12 June 1957, subject: "HARDTACK Weapons Effects Program"”,
and attached memcrandum from Mr. Quarles, dated 11 June 1957.

b. Confidential Memorandum for Chiaf of Staff, USAF, Chief of
Staff, USA and Chief, AFSWP, from ASD(R&E), dated € July 1957, subject:
"HARDTACK Weapong Effects Program".

2. The Assistant Secretary of Defense {Research and Engineering), by
reference 1l.a., approved the "reduced" Weapcns Effects Program rfor Opera-
tion HARDTACK, inscofar as the technical agpects of the program were
concerned, and the AFSWP programmed R&D funds in an amount not to exceed
$18,970,000 were approved subject to legislative metion on the FY 1938
budget . The VHA' event was approved later by reference L.b. Inasuwen
as thes msjor tests have been submitted separately and were affected by
the reauction and subsequent addition of VHA', a consolidated Weapons
Effects Program, Operation HARDTACK, has been prepared {Inclosure 1} which
reflects the currently approved program.

3. The reduction in the underwater tests has teen coordinated with
the Navy and agsurance received that expenditure of' Nawy runds in the
amount of $10,400,000 for the underwater program will not be exceeded.
The Air Force proposal for testing Reinforced Concretge Slabs has been
included in accordance with the considerations presented at the 23 May
1957 meeting of the Ccordinating Committee on Atomic Energy. The
following tests were not included in the approved program:

a. Dones

-

b. Xeray Effects
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SWPWT/976
SUBJECT. Program and Funding Approval for Operation HARDTACK (1)
4. As indigcated in inelosure 1, the total AFSWP R%D cost estimate for

the consolidated DOD Weapons Effects Program is 318,670,000, This tctal
cost, distributed by special test effort, is as follows:

a. Very High Altitude Test (2 KT at 92 000') 5 1 F60.0C0
b. Ultra High Altitude Tests (MT shots 2t
125,00G" and ES0,000') 3,190 020
c Atomic Depth Bomb Weapons Effects Test
(consisting of two underwater detonations) 7,669,000
4. Remaining Participation (other events) S kD5 000
TOTAL $18,970, 000

Funds available to the AFSWP, including the funds resquested .n the AFSWP FY —_—
1958 budget, w11l permit the funding of the HARDTACK Weapons Sffects FProgram g
in the amount shown above. The AFSWP is proceeding to implement the technical

projects within the scope and c¢osts outlined in the inclosure.

5. In resard to the O&M funds, there is &8 deficit of $3,0%C.C00 1n the
funds rexuested in the FY 58 budget. {I%t is understcod that your stfice 1s
taking the rnecessary action to secure the deficit funds.)

A, It is recommended that distribution of ths inclosur= be rade to

the members of the Coordinating Comuittee on Atomic Zaers, Jor therwr nfor-
maticn and the Services be informed cf the ceilings on theiir zxpenditures.

-~ - !

el AVERY /]
 Lwad N {owban

1 Inel EDWARD N. PARKEE
Weapons Effects Program, fear Admiral, USH
Operation HARDTACK Chief, AFSWP

Copy Furnished:
ATSD/AE (w/Incl)
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OPERATICH HARDTACK

FUNDING SUMMARY BY SPECIAL TEST

Very High Ultra High Atomic Depth| Separate Total

Altitude Test Altitude Tests | Bcmb Tests Projects AFSWP
Program (VEA)* (UHA, VHA')* (ADB)* (sp)* R&D Cost
I $ 555,000 $ $1,583,500 $ 625,000/ $ 2,763,500
II L6l , 000 328,100 1,441 500 22k, 000! 2,457,800
IIT 2,140,000 560,000} 2,700,000
v 85,000 85,000
v 4k2, 000 U2, 000
VI 122,470 400,000 640,000 1,162,470
VIIiI 753, %00 267,630 65,000 1,126,030
IX 1,847,600 2,471,800 2,100,000 1,314,000 7,733,400
TOTAL
AFSWP R&D{ $3,660,000 $3, 190,000 $7,665,000 sk, 155,0001$18,970,000

* This designation is used to identify individual projects in Funding Cclumn
of program cutline.
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DPERATICN HARDTACK

FUNDING SUMMARY BY TECHNICAL PROGRAM

R&D FUNDS
PROGRAM ' ]
R&D TOTAL

AFSWP SERVICE R&D
I $ 2,763,500 31,561,000 b b 32k 500
11 2,457,600 260, 0C0 2,717,600
III 2,700,000 300,000 3,000,000
v 85, 0C0 25,000 110,000
N aly2 | GO0 55,000 997,000
VI 1,162,470 228,250 1,350,720
VIII 1,126,030 15,000 1,141,030
IX 7,733,400 i, 030, 000* 11,763,L4C0
TOUTAL R&D $18,970,000 56, b74,250 $25, khl 250

# NOTE: Previous program presentation used an approximate cost of 21,000,000
for each of the three REDSTONE nissiles. The more precise cost of
41,210,000 each missile is used in this sumary.




-_—

OPERATYION BARDTACK

SUMMARY OF ALL FUNDS

AGENCY R&D FUNDS OTHER FUNDS TOTALS
AFSWP $18,970,000 $13,000,000 $31,970,000
ARMY 3,758,250 ---- 3,758,250
NAVY 2,291,000 8,109,000 16, 400, 000
ATR FQORCE k25,000 3,650,000 L. Q75,000

GRAND TOTALS $25, bk, 250 b2k, 759,000 $50,203,250

erdg



OPERATION HARDTACK

PROGRAM I

BLAST AND SHOCK MEASUREMENTS

Project Short Title
No. Sponsor Agency

R&D Funds
AFSWP
(Service)

Brief of
Praoject

1.1 Undervater Pressure
Measurements

USN NOL

1.2 Alr Blast Measure-
ments for Underwater
Shots

USHN NOL

$ 592,000 (ADB)
(800, 00C)

472,500 (ADB)
(625, 000)

To measure underwvater pressures
as s function of distance,
depth and time., Data will be
applied to determine lethal

and safe delivery ranges for
submerged and surface vesgels.
Project will participate in
both the Little Wigwam and
Percolator shots and will
provide free field input

dats for the target response .
projects. R
The objective of this prolect

is t0 measure blast preassure

in air as a function of dis-

tance, altitude, and time.

The data will be wtilized in

the development of air delivery
techniques for ASW weapons.

Project will participate in

the Little Wigwam snot using

balloon supported air blast

gages and in the Percolator

shot using balloon supported

gages, rockel elevated parsa-

shute gages and smoke trall

shock vhotography. Cost of

photography inecluded in 9.h.c.
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CPERATION HARDTACK

FPROGRAM I CONT'D

BLAST AND SHOCK MEASUREMENTS

B&D Funds
Project Short Title AFSWP Brief of
No. Sponsor Agency (Service) Project

1.3 Surface Phenomena $ 30,000 (ADB) To measure the formation growth

Measurements {136,000) and dissipation of sliecks,
spray domes, water columns,

USN NOL plumes, and bhase surge. Apply
the results to determine if
phenomens can be predicted
for cther burst geometries.
Froject will particlipate in
voth the Little Wigwepr and
Percolator ghotz. The primary
technique will involve sur-
face and airborne photography;
Cost of a minimum photographic
plan i3 provided in 9.k4.c.

1.b Land Crater 25,000 (SP)} To measure crater parameters

Measurements (0} from develcpment or special
zgurface bursts and to corre-

USA ERDL late the data obtainad with
that already available in
order to more firmly estab-
lish the capability of
predicting cragers from large
yield surface burst weapons.
Photogrammetric and sounding
techniques will te employed.

1.5 Free Field Pressure 400,000 (ADB) To obtain free field under-
Measurements - Under- (0) water pressure records as a
water function of distance, depth
and time for Little Wigwam

USH NEL shot only. Measurements will
be nade of effect of under-
'water temperature upon the
pressure histories in order to
check-out the refraction
theory under deep water
conditions. Project will
also provide free field input
data for the targev response
projects.

]
p e




QPERATION HARITACK

FROGRAM T CONT ‘D

BLAST AND SHOCK MEASUREMENTS

R&D Funds
Project Short Title AFSWP Brist of
No. Sponsor Agency (Service) Project
.6 Water Wave Measure- 3 39,000 (ADB) To study water wave genera-

1.8

ments

USw SIO

Alr Mast Measuraeaments
for Surfaece Shots

AFSWP BRL

Ground and Structural
Motion

AFSWP

(0)

150,000 (SP)
(c)

tion mechanisms and to examine
the terminal effacts of waves.
Froje¢t will participate in
both undervater chots using
previously developed tech-
nigues.

To suppor+t cther Program I
and ITII projects by providing
free fieid air blast dava. To
obtain air blast data from
developmental shots which have
burst conditions on which
tlast measurements have not
previcusly been made. Self-
recording blast gages will

te utilized.

T'o d=termine ths attenuation
of air induced ground shock
motion &3 & functicn of depth
for low and high yreld sur-
fece bursts; tvo measure ground
motion as a funciion of dis-
tance from a high vi=2ld surface
burgt and to astermine the
motion of heavy concreis
structures. Participation
planned on a low and a high
yield development shot.
Conventional accelercmeters
will ba used.

i
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OPERATION HARDTACK

PROGRAM I CONT'D

BLAST AND SHOCK MEASUREMENTS

R&D Funds
Project Short Title AFSWP Brief of
No. Sponsor Agency (Service) Prcjact

"

1.9 Underground Loading $ 150,000 (SP) To determine the relationship

Under High Yields (0) between vertical and hori-
zontal air induced ground

AFSWC U/ILLINOIS preassures and to obrain for
a1r induced ground pressures
the relation between dry and
saturated soil. "Drum" soil
Pressure measurement devices
will be employad on both low
yield and high yield develop-
nent shots.

1.10 Blast Overpressure 555,000 (VHA) To obtain overpressure versus

Measurements (0) time measurements at five
stations from the detnnation

AFSWP AFCRC of a 2 KT weapon at 92,000
feet (VHA). Data will be
storad on magnet:i> tape and
subzequenrty telemstered to
a ship based telzpetering
receiver. ZProi-. also
trovides data sworage and
telemetering for orher pro-
Jegts agsociated with the VHA
shot .

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

TOTAL R&D 34,324 500
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OFERATION HARDTACK

FPROGRAM 1T

NUCLEAR RADTATION AWND EFFECTS

R&D Funds
Project Short Title AFSWP Brief of
No. Sponsor Agency (Service) Project

2.1 Shipbeard Radiation % L86,400 (ADB) To determine gamms radiation

Vulnerability (0) dose and dose rate time
histories con deck and in com-

USHN NRDL partments of target dzstroyers.
This dava n=eded for operational
analysis and -cmparison of
oredicted with messured dose
rate histories after completion
of the project. SkKiff mooring
f05ts to be borne by project
funds .

2.2 Shipboard Contamina- 273,300 (ADB) To desermins whether an inhala-

ticn Ingress (0) vion hezard exiets 1a ship
compartments from ingress of

SN NRDL c~onteminants via ventilation
and/or combustion air systems.
To determine speeific astivity
and algtribumion of airborne
Ionptaminants in interior com-
rartmsats. To s=ztimate the
gamma radisrion in these
compartments due 10 1ngrass
of convaminanti. Cata will be
s"tained by use of GITR's,
Turvyey lnstruments, aAlr samples
2534 spall lsboratery animals.

2.3 Characteristics of 681,800 (ADB) o measure total zamma dose vs
the Radiological (260,000} time at selscted locations in
Environment Jrder to predict the total gamma

exposurz Tield. To differentiate
USH NRDL at mhesz lozations the "initial”
or very early gamma dose, the
frae fizld tranzit gamms dose,
and the rezidual gamma dose,
To obtein limited samples of
sirnorne contaminated debris on
3 00 a3z an ald in interpreting
ingress data. ProJeet i8 responsi-
tie for procurement and place-
ment of gkirfe.

0 N




OPERATION HARDTACK

PROGRAM II CONT'D

WUCLEAR RADTATION AND EFFECTS

R&D Funds
Project Short Title AFSWP Brief of
¥o. Sponsor Agency (Service) Projent

2.4 Neutron Flux $ 150,000 (SP) Neutron flux end spestrm

Messurements (0) measurements will be obtained
on megaton ewents 1a relatively

AFSWP CWL high ovarpressure ra2gions.
Information will te cbtained
on neatron attenuAation with
Jepth of so1il. The placement
of measuring deviges will be
zoordinated with stations of
the CGeamma Tose Rate and Total
Gamma [o32 proJject.

2.5 Gamma Dose Rate 74,000 (SP) Gamma ¢o-= rate sad total gamma

and Total Gamma Dose (@) doge will be determined for
megaton weapons at severgl

USAF AFSWC close distances. This project
will use same positions as
roject determining newnron
flux. Instrumentation will be
similayr to that wzed on
FLUMBRCE Froject 2.%.

2.6 Neutron Messurements 328,100 (UHA,)} Meagursments on neutron flux
{(VHA") as function of range will te
AFSWP NRL (0) made "m two shote (1-4 MT at
alvitudes of 12%,000° and
250,006 ). Data will be
messiurea 2nd telemetered to
the ground by ingtrument pods
whizh are e jected from the
weapon carrier (REDSTONE
misgsiie) during its flight
10 altitude.

11




OPERATION HARDTACK

PROGRAM IT CONT*D

WUCLEAR RADIATION AND EFTECTS

Project
No.

Short Title
Sponsor Asency

R&D Funds
AFSWP
(Service)

Brief of
Project

2.7

Prompt Nuclear
Radiation Measure-
ments

AFSWP TRL

TOTAL AFSWP
SERVICE

TOTAL R&D

$ Lok, 000 (VHA)
{0)

22,457,600
260, 000

$2,717,600

To measure the gamms and neutron
*1me history of the detonation

of a 2 KT weapon at 92,000 feet.
The datez cbgained will be either
talemetered direct or stored

on magnetic tape and subsequently
talsgetered to 2 ship based
telemetering recelivear.



CPERATION HARDTACK

PROGRAM TII

STRUCTURES AND EQUIFMENT

R&D Funds
Project Short Title AFSWP Brief of
Yo. Sponsor Agency {Service) Project

3.1 Special Charge $ 89,000 (ADB) To simulate the shock wave from

Studies (211, 000) an undervater atomic explosion
by use of shaped HE chargss in

USH UERD order to optimize target place-
ments for the full zcale tests,
and to ~neck out in a full scale
tedgt to determine 1ts adequacy
in future shipboard studies
a8 a subarituta for tests on
full scale detonavions. Project
will be wonducted la the ZI
prior to the full scale tasts
atilizing oce Tull scale
ingtrumented destroyer target.

3.2 Test of Flexible 200,000 (5P) To determine failure criteria

Arches {0) of underground corrugated steel
arches and pipes under long

AFSHWC BUDOCKS duration loading in the over-
Treszure ysgion up to 200 psi;
2xast exposurs ievels will
depand on available terrain
in the wvic¢inity of davelopment
shots.

2.3 Shock Studies of 600,000 {(ADB} To jeiermine ranges of safe
Shipboard Machinery (0) delivery of atomi. weapons by
and Equipment DD?s and submariness through

studier of macnhinsry ragponse
USN DTMB and damage data. Thr=e DD's
and one sibmarine will be
expoged on Little Wigwam.
Determination will be made of
intensity and charact=r of
ghock under quasi-lethal
conditions on a Liberty Ship
in Little Wigwam. The three
ID's vll also be exposed in
the Farcolator event. The
Liberty Ship will also 1f avail-
sple aftar the Litvls Wigwam
Shok. Froaset fuvods include
photogravhic reguirements,
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CPERATION HARDTACK

PROGRAM IT1 CONT'D

STRUCTURES AND FQUIPMENT

R&D Funds
Project Short Title AFSWP Brief of
Yo. Sponsor Agency (Service) Project

3.k Loading and Basic $1,051,000 (ADB) Tc determine hull rasponse of
Target Response for (89,000} three DD's in the Little Wig-
Surtace Ships wam and Percclator events. To

check adequacy of prolect 3.1
USN UERD methods fer determining delivery
ranges for other shot gecmetries.
A determination will be made
cf the lethal range for liberty
ships by obtaining data in the
quagi-lathal range on Little
Wigwam event., Relate target
responge to frze rield prsssures
and loading. Projsct funds
include photographic require=-
ments.

3.5 Anll Respcnse 300,000 (ADB) To determine the lethal hull-
{0) splitting redius for submarine
USH DTMB in shallow water by stuuay of a
Squaw target in the Percolator
zhot ., To gtudy Tthe procsss of
hull damzge vo & submerged
Squaw target to correlate with
obgeresd prirgsuresd and theory
in ordeyr to axtend <he rsaults
2 thne WIGWAM Operation. FProject
iz rasponsible for photography
Loty .




OPERATION HARDTACK

PROGRAM III CONT'D

STRUCTURES AND EQUIPMENT

R&D Funds
Project Short Title AFSWP Brief of
No. Sponsor Agency (Service) Eroject
3.6 Behavicr of Deep $ 350,000 {(SP) Exposure of a nunber of deep
Reinforced Concrete (0) reinforced concrete 2labs to
Slabs Under Blast air blast loading in order to
Loading determine the charactaristic
tahavior. Hlghest possible
AFSWC 17/ILLINOIS Ylast loading will be cotained
on development =zhots as well
as largest possible yields.
Depth-width ratio and type cf
reinforcement will be waried.
Fres fleld blast and mechani-
ral deflsction instrumentation
requir=d. Project will requirs
a large amount of reinforced
concrete construction.
3.7 Misceilaneous 10,000 (SP) To record damage to existing
Structural Damage (0) Eniwetok Froving Ground
atructures Lty a pre- and post-
AFSWP CCE -pot sxamination of the test
area,
3.8 Damage Assessment 100,000 (ADB) To provide specialized
(0) technical and sngineering
USN BUSHIES tersonnel to conduct damage
surveys on target ships and
to prepere zurvey portions of
Th2 r&ports.
TOTAL AFSWP $2,700,000
SERVICE 300, 000
TOTAL R&D $3,000, 000

15




OPERATION HARDTACK

FROGRAM TV
BIO-MEDICAL
3D Funds
Project Short Title AFSWP Brief of
No. Sponsor Acency {Servics) Projsst
4.1 Eye Protecticn g 85,000 {3P) Aa crerational suitability test
During Nuclear (25,000) c¢f an electro-mechnanical device
Operations will te performed. Ubsarvers
in available alrborne aircraft
USAF WADC will wesr davige and pive sabe-
Jserave report on results. AQ
elegrro-ophical systam using
& cuprous zalt will tas testad
to determine 1ts potential as
a device to prevent flash
blindnes:=
TOTAL AFSWP § 35,000
SERVICE 25,000
TOTAL R&D 3 110,000

16
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CPERATISIT HAR

DTACK

PROGRAM V

AIRCRAFT ETRUCTURES

Short Title
Sponsor Agency

Project
No.

R&D Funds
AFSWP
(Service)

Bra=zf of
Project

.l In-Flight Partici-

pation of BEZ-D

I"SAF WADC

Weapons EZffects on
ALD-1 Aircraft

5.2

USH EULER

5.3

Weapons Effects on
FJel, Alreraft

USK BUAER

%

3

A
i

370,100 (5r)
{(n)

27,000 (&P)
{25,000)

35,900 (SP)
(30,000)

Determination 1s to be made

of the structural response of
the BE2=D azircraft to sice
lcads imposed by hlast in order
to verify delivery capability
of the aircrarft for multiple
delivery iactics, Approxdmately
hOO oscilleeraph channels will
be uzed tn record *the inputs

to and response of the air--
craft. Farticipation 1z re-
quired cn several high yzisld
shots.

Determine the structural
response of the A4D-} air-
craft to the effests of high
yield weapons in order to
verlly the delivery capabilicy
of this aireraft. Measurements
w11l be mads of tlast. gist and
thermal inputs as well as the
respense of the :.ior structur-
2l components »f the aircrart,
Participatzcn 1s redaired on
severs: high yi2ld szhots,

Dete.mine the structural
response of the FJ-l aircraft
o mepaten weapeons affects in
order to verify the delivery
capabilisy o¢f this aircraft,
The aircraft will be instru~-
ment=d to measur> 1nput
comditicns as well as the
resucnse of the major structur-
al compenents, Participation is
reculre « on several high yield
shotz.,

17



CPERATICN HARDTACK

FROGRAM V CONT'D

AIRCRATI'T STRUCTURES

R&:D Funds
Project  Short Title ATSWEP Bri=t of
0. Sponsor fLgency (Service) Project
oLl Adlrcraft Tracking 2 con,non (SP) frovisicn nf a tracking and

and Positicning

FC/AFSWE

TOTAL AFSWF
SERVICE

TOTAL R&D

(0) positicning syshem To control
Propram V airecratt and VYA and
UBA aircrarft viilized as
instrument platforms. 1'8Q-1
{and/or ¥M=33) type radars
will te utilized frr this
purpese in conjunction with
TACAN, if regnirad.

5 qL2,000
£, 000
3 997,000

18



JPERATION HAHDTACK

FROGRA VI

TEST CF SERVICE ZQUIPMENT AND (. [FRIALS

=% D Funds

Project  Short Title AFSWY Orisf of
Yo. Spongor Agency {Ser-ice) Frojeat
£.1 Location of an ¥M % 200,000 (SP) The Narol Svstem will be used
Pulse Scurce (0} o determine the location of a
nuclear detonation, E=ach zhort
"CAF AFCRC hase Tine triple (mazter and 2

Tlavesirives 1n elfect ) the
trrecticn of the explosion  iwo
or mor2 triples provide a {ix,
Hangers of in=erest are from 2000«
£000 miles, one not will te
Incawcd 1n Hawail and one in the
TI. & couneidence crogeours will
be uspd tn dasting.ash bomb pulse
from s{rrics,

5.2 Effects of Nuclear 3 53,000 (8P} Varicusc tyres of influence mine
Detonaticns on {a)] fuzes and certain anticounter-
Developmental Mine meazure devices will t~ exposed
Fuzes and Anti-counter- to 3 niclear detoration. If no
measure Devices (C) functicn ozccurs diue o the nue

clLear “stontt oL, the fuze will
USA OFL be tostea Yor Droper spnsitivity

te the “nlluesnce for vihaich it
was dfulfneuo fuzes zna Gevices
not o 2xcssd 2 total of 300
Wwill oo . rueed by omounting on
inert miis:s and using simulated
deton * .0,  nstrumentation
wr.1 be 20-no-go 1vpe,

6.3 Radiation Effects from 182,000 (SP) Electrinic component parts and
a Miclear Weapon on (0} materiale and a2 missile fuze
Electronic Fuze sretar Will be exposed to a
Components nuclesr radiation environment

raeulting from s miclear
USA LOFL explosion, lMeagurements will

tie made before. during and after
the detenaticr, IeutroE dosage
exposure of 1041 tg 10+ neutrons

n2r sauare centimeter is recuired.

19
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2PERATION =IRTTACK

FROGRAM VI CONT'D

CF SFRVICE EQUIPMENT AND MATERIALS

Project

LM
A0,

Short Title
Sponsor Agency

R%D Funas
ATSHP
(Service]

Aoly

Flectromagnetic
rulse Measurements

1S4 ESL

Radar Fireball
Observaticns

6.5

ISA ESL

6,6 Radar Cloud Size

Determainaticn

1JSA ESL

T

45
-.J
(=]

i

FOL000 (SP)
(1C,000)

52,000 (SP)
()

Three <tations located from
100 toe o7 B00 miles will
te 1pstrumented <o cohtauln the
wave f-rm cf the elzeiromag-
netic pulse resulting rom a
nuclear detonation. Wide band
egnipment wi1ll te utilized to
cover is much of the spectrum

as possible. Information
obtained will ie analyzzd as
a means nf determining heisht
of burst and yield. Optical”
measurements will be obtained
at each site,

Modified AN/MEG .1 raaqa
(X-band) wi1ll te used %o
observe the fireball result-
ing from nuclear deitonatldns.
Measurements made wilil t=
analyoel o Jdestermine ratve of
growth. state of icnization.
eha. . —nd sl be zeorrolated

i
with og*2rcal dava.

T ot K

Weather Xadar §=4 Al/CEE-0

will b2 usilized to determine
the height ano horizontal
dimensicrs of stabilizea cloud
resulting from a nuclear
detonation, Measurements from
two locations will be made on
shots of vari-us yields,

=
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JPERATION HARDTACK

PROGRAM VI CONT'D

TEST OF SERVICE EQUIPMENT AND MATERIALS

E&D Funds
Project  Short Title AFSWP Brier ol
No. Sponsor Azency (Service) Projest
6.7 Mine Clearance $ 100,000 (ADB) To determine the ranges at
Studies {0) which naval mines will be
neatralized by a shallow water
SN 0L avomic burst, The primary
erffect will be activation
mechanism damage,
6,8 Underwater Influence & 300,000 (ADB) To measure and record the
and Mine Reaction (100,000) amplitude. duration and st
Measurements extent of the actuating
influences(pressure. acoustic.
SN MDL and magne.ic) which will be
generated at the sea bottom by
the explosion of the Percclator
device. To determine the
reaction oI mines to such
influence at varicus distances.
Preject funds 1nclude photo-
graphic requirements.
6.9 Ionospheric Effects & 72,470(UHA, Properly swvrichronized recorders

of Hirh Altitude
Nuclear Detonations

\'mﬂ)
(113,250)

AFSWP ESL

will te pilazed . Wake and
Kusaie Tsliands o measure the
extent ol the icnospheric
disturbancs created ty the
detonaticrn of twn large yield
¢ 1-hLMT) :zhots at high alti-
tudes (125,000 and 250,000
feet).



OQPERATION whRDTACK

PROGRAM VI CCNT D

TEST OF SERVICE EQUIPMENT AUD MATERIALS

R&D Funds
Prooect  Short Title AFSWE Briet ot
o, Suonsor Agency (Service) Proj:ot
£,10 Icnospheric Effects Y ©0.000 (UHA.VEA') A C=97 aircraft initially at
in the Operational () 2000 feet and 25 miles Irom
“one zround zero at shot time will
measure the dsgree of ioni-
AFSWP AFCRC zation and extent of iono-
spheric disturbance created
by defonation of two TN
weapons (1-4MT) at high .
altitudes {125,000 and 279, S
000 feet)., After the shots,
the aireraft will te flown
towards ground zero.
TCTAL AFSWP $1,162,470
SERVICE 228,250
TOTAL R&D £1,390,720



OFERATION HARDTACK

SROGRAM VIII

4D Funds

Project  Short Title AFSWP Bmef of
No. Sponsor Agency (Service) Prole-t
£,1 Effects of Thermal & SC0n0 (SP) To evaluate laboratory methods

Aadiaticn on
Materials

AFSWP NML

8,2 Thermal Radiation
Measurements

AFSWF AFCRC

8.3 Early Fireball
Photography

AFSWP EG&G

()

2 360,4C0(VHA)
76,130(UHA, VHA')
(0)

4 152,950 (VEA)
©0,000(UHA, VHA')
{0)

of determining thermal damage
tn meterials. The following
w1ll be determined: (1) scaling
thermal effects with weapons
yield; (2?) required area cf
irradiation and {23} feasibility
of a skin simulant {or pre-
dicting turn casuzltles, Data
will be obtained on a megaton
burst and on one burst of 2 few
hundred KT. '

To measure thermal radiation
characteristics of ruclear
weapons detonated at approxie-
mately 125,000 ana 250,000 feet,
On UBA ana VHA®  <wo AB=36 air-
crait flying at approximately
0,000 fret equinped with
thermal instrumentation will

be used, In addition to the
game twe alrerafh. VHA will be
documented by ldentical instru-
menta~ ¢ piaced by camisters
suspencs: rom the balloon,

Tc ¢btain high speed technical
photographic coverage of nuclear
detons tlont ocourring at A 125,000
and 251,00u : e¢uv, -nstrumented
RB-3¢"s and ground stations will be
yrllized »n the UBA and VHA'j

mmly *hz RB=36's w1ll be used

on VHA.

23
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CrERATION HARDTACK

PROGRAM VIIT CONT'D

THET AL RIDIATION AND EFFECTE

22D Funde

Project  Short Title ATFSAT Z2ricf of
Mo, Sponsor Agency (Service) Troject
R.L Thermal Radiaticon 2 280,00n (VHAD The zhermal zpectrum as a
Szectrum Measure- Wi, Bon{UHA, THA®) function of time w1l he
ments with High )] measured bv 1nstrumentation

Time Resolution
AFSWP MNRDL

8,5 Airborne Infra-
red Mepasurements

AFSWY BUAER

TOTAL AFSWP
SERVICE

TOTAL Z%D

rmounted in two RB-3¢'s, Air-
craft will fir at «tr 40,000
feet,

{Rx

120,000(UHA, HAY) Using an aircraf! positioned
(1%,000) at minimum -4l “lant range,
the thermzl -~haractericstics
of tie fairecail .. the infra-
red repzon will be determined
en the MT {1 .L) shots at very
hign alti%udes and correlation
measnrersnts o1 the Vi shot

ang oo M ozurvace s=ionatlicn,

¢ 3,126,070
17,000

§ 1,141,730
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OPERATION HARDTACK

FROGRAM IX

CENERAL SUPPORT

R%D Funds
Project  Short Title AFSWP Brief ot
No. Sponsor Agency {Service) Projsat
2,1 General Support 5 1,314,000 To provide the following
for frograms I (0) coverape as estimted for
through IX Projects:
a, Tech Fhotograpny {52
AFSHF  FC/AFSWP . Tumng Signals ($20C

c., Missile Firing Facil
{2260,000) - ~(total
to be shared with AE

d. Ambilent pressure. ce
and temperature at 3
tudes ($252,0007.

e, (ther Fleld Operatir
sueh as WT reports,
effects £ilm (BL62.C

9.2 General Support g 1,847,600 Te provide felicwinp upf
for VHA Test {0) ing servites frr VEA:

i1, JWezapon Detonaticn Sy

AFSWP FC/AFSWP by Sandia Corp. for
firing, monitoring (
100)

t, BEallogn Carrier Swst
RO 1or 1ifting arrs
altitude (31,069 ,50C

va  Awrcraft modificatic
CRC for work on RE-:
(%350,000)

93 General Support $ 2.471,800 To provids the following
for UHA, VEAT (h,030,000) ing services for UHA, Vi
Tests a. Znginsering, medifi
and fabrication of
AFSWP FC/AFSWP menti. both airborns

ground-~based, neces
obtain the dasired
ies snd posi-shot k
of accuracv of perf

* wnciude the aetu

25




QPERATICON HARDTACK

PROGRAM IX

GENERAL SUPPORT

MDD Funds
Praject  Short Title AFSWP Brief of
No. Sncnsor Agency (Service) Projeat

€, 3 CONT'D ~f the missiles and later
data reduction at an ss-
timated cost of #2,L71.8&00
to AFPSWP B&D Funds, The
missiles will be furnished
by the Service at an esii-
mated Service Cost of
$3,630,000.

b, Overall augmentation of the
UHA program tc extend it in
all its aspects to include
VHA?, 8400,000 of Air Force
R&D funds are to be made
available to AFSWP for this
cenerzl purpose,

9.4 General Support $ 2,100,000 To Provide the following support-
for AIB Tests ing services fcr ADB:
a, SQUAW Target Rehabilitation
AFSWP  FC/AFSWP by BUSHIPS ($200,000).
t, Tarpet Mooring by BUSHIFS
($600.,000 ~- an additional
200,000 supplied by the
Navy from non-R&D funds).
.. Technaical photography
and photo towers ($L50,000)
d. Shot Barges and Weapon
detonation system($450,000)
e, Other services such as
Timing Signals and field
operating costs ($L00,000)

TOTAL AFSWP $ 7,733,400
SERVICE $ 4,030,000

L s .
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