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In reply refer t~~ 
1\SESB SS?- 5' P)'/ 

16 Juq 1958 

ro:ll: ...,. · •1, a Services Exploa1Vi s S ety Board 
To: Chief at Ordnance, partne:lt o! tho ArmiY 

SUbj: Cliles Undereround • ttZims 

fc ( ) OCO ltr UwSA 00/8S 7068· , 17 Jun $6 
(b) ltr AS B-h62-56/S, lJ Jun SS 

!c) OCO ~tr cmoou-SA 00/75 748$- 1 13 Jun 57 
d) 1£ESB lat Ind AS B-561-.57/6 on ref (c), 25 Jul S7 
e) 000 2nd Ind on ref (c), 22 g S7 

(f) .ASESB stof'f otudy Concerning Stor quiremento for 
ko Hercul.oe, 12 p $7 

(c) SB 3d Ind ASESB-867•57/6 on t (c), 30 Oct 57 
(h) ·nu of the 182d t1.n(: of the SESB, 12 Jun 56 

1. t tb fir t 

e. 

priority bo.sls, 

WEJ/bjm/1 

d other tructurcn 

.owavor, 

• :lllat cl.l c1ss1lo 

11b. T t do tion be by tc t., or by eval tion of avaHobl 
dat , as to r letivc overall contrl. tion of th oos r, 1n oguivolency 
of , when tho vsrhoad dotona s. 

"c. Dotermlno by testa tho oinimwn separation bet cm worhoads to 
prevent :simultaneous deto tion, n 

and furtbor eta d that *'If, s a r unit than 2),000 
pounds or xploai vea is de inod to s detonate t one tin:e, appropri to 
inhabi tod bllldin distances COl!lpllted on the b is of the largest 
or the iniivi unit • 0 Referanc (o) requested recon ... idcr t1on of tho 

ova decision, tstin in effect th t 2$,000 pounds of hifih explosives 
re not concontr ted at one polntj t pre ·.r ~ wuld lo.:or, 

UNCL~~ ... 

Di s t : DL 1 



defined the aeparntion distances betwcn tho various cot!pO!lent ex;plosives 
VM.ch made '¥ tho weapon, oto. iba quanti ties or explosives ln en individual 
weapon wre broken c1otm fcllot-.181 

COO poWld hifJl exploslvos cher in the warhead 

)000 pounds ot Class 9 doUble base prap31lant. in the booster 

276 pounds 'illl' equivnlcnt 1n tm 2300 pound sol.id propellant 
sustainer motor 

144 pounds in igniter detonatinc card, etc. 

TotaJ. - h020 pounds ot h1gb explosive ubject to maaB 
detonation per clsslle 

th six missiles per underground trw:ture, tharc vould be a total. ol 24, 120 
(approximateq 25,000} pounds of b1zh el(.J)losiveo in each underground structure. 
Wotw1 thstanding t.ba weights of 1Mividu61 HE ca:rponents and the separation 
distances between clasile in tboir undergroWld etructurB1 the Board WU not 
advised to uso or consider lesser total quantity than 251000 pounds or BE 
subject to mass detonation as previously GpCci!ied 1n reference (c) . 
R9.f'eronce {t}, a Staff study or the request .for reconsideration, lipecificall;y 
stated tha.t 25,000 pounds or high explosiv was tho amount baing considered 
in the atut\v. Reference {e), the Board reJll3 to re£ ro.nce (e), and baaod on 
tho StaU Stud;y • reference (f), stated that one of the Board decisions was 
8.8 fOJ.loVSI 11Basod Uj)OD D total Q.Umltity Of 25,000 pounds of high exploaiV08 
in each underground boX., 528 feet, 1/4 or the total unbarricaded distance 
apeci:f:ied in the DO!l Directive for inhabited bulldina separation distance, 
cvon in this epecinl use, is insufficient to insure adequate safety. " ntere 
should llave been no doubt that 25,000 pounds o£ high explosives was the total 
quantity being eonsidored by the lloard. Furthermore, in a recant special 
raeetin;J or the Doerd, tbo :m1nutea, reference {h), bave been ~ reviewed 
an::l again leave no doubt that 25,000 pounds of high explosives subject to 
mass detonation ws the quantity under consideration in each Wldergrounti box. 

3. On a recent survey of ike 1natallo.t1ons by one ot tM Staff Safety 
Engineers, personnel t the installation wero considering, 1n scc.ordance with 
/.rlrl:r directive, approxinatoly 6,000 pounds or high explosives, subject to 
mass detonation, in o.ch t ikc Eerculos i.onile . As a matter or Wormation, 
the ~ &.""lgiooer adv.isod tm parsonne~ ot t.ba 61 te in that tmt( shoul.d 
consider ll020 pounds only as t.he tottll quantity or high oxplos1veu lnvolvecl 
in acoord.ance ldth the weights of the vm1.ous cc:.q>onents spscii'ied by Arm;( 
Ordnance to the ASESB While the underground atora.ge probl ~ undcx- rtv.tew. 

2 ... 
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4• In v.tev of the abave1 the state:le!lt as de 1n reference (b) 1s considered 
coXTect and no ~ s to this etatemmt would. be 1n order. 

VICES EXPIDSIV£8 M OOARDz 

SIGRD 

• T. J HtiiS 
Captain, usu 
Cbalman 



M.EMDC;A AUDIT 0UJiti!AU ClF C l ftCULATfON 

RED B ANK REGISTER 
E."•bi!Jhed 1878 

RECIIIITW:R IIUU,.DINO. 40--42. OROAO stREET 

RED BANK, NEW JERSEY 
TELEPHONE Sfloduoidc 1.0010 

Armed Services 
Explosives Saiety Board, 
Department of Defense, 
The Pentagon, Washington, D. C. 

July 1, 1958 

MDIUCR OP 'TUI: ASSOCJA'rED PR.U8 

Gentlemen: Re : NIKE AJA:K. BASE, Chapel Hill, Middletown, New Jersey 

Location of Battery B, 526th Anti-Aircraft Missile Battalion is 
directly adjacent to a Navy railroad over which er.remely large quantities of I 
high explosive ammunition are carried from the Earle Naval Ammunition Depot I 
to the Navy docks at Leonardo. 

It was at this base, May 22, that eight of fourteen exposed Nike Ajax 
missiles chain exploded, killing ten men and injuring three. Metal debris was 
spr ead over the civilian area nearby. 

#r 

From the standpoint of public security, we ask yotu• co- operation in 
supplying us with details concerning the Board's original consideration of Chapel 
Hill as a site for this base. We would like to know if it is a fact that the Board 
did not approve the location and, if so, what were the reasons? 

We also would like to know if approval was given for (and the current 
status of) other Ni.ke bases in Monmouth County, New Jersey -- Batteries C, 
Fort Hancock, and D, HolmdeL 

Thanking you for any enlightenment you may be able at this time to 
shed upon this matter, I am 

cc: Rep. James C. Auchincloss 
Brig. Gen. Robert A. HeWitt 

Sincerely yours, 

.D.~ ~ . )1-r-~ 
(}ames J . Hogan 

Editor 

RED BANK REGISTER 
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CEOICE OF SITE FOR TES'l' OF 

NIKE UllDERGROUBD MAGAZINES 

Tbe choice ot a site for th- teste vas dictated b)' four considsrat1ozls • 

a. Tbe necess1t:r tor an isolated, leveJ. test area approximat&J3 too 
miles square to allow proper photographic acd air blast coverage. 

b. Tbe availabUit,y of manpower far conducting tbs test. 

c. AvailabiUt,y ot instrumentation, incJ.uding higb spsad camera 
coverage. 

d. Electrical. power for cmaraa and instrum.ntation. 

Tbe first consideration illlmediateJ.;r excJ.uded Aberdeen Proving Ground as a 
test site, since no such test area exists there. The choice of a site was 
therefore narrowed to either Yuma rest Station or lihite Sacds Proving Ground, 
wbich do have suitable test areas within their boundaries. 

Representatives ot lihite Saa:ls Proving Ground 1l9r8 contacted regarding the 
proposed tests acd asked tc furnish iotormation regarding the last three con­
siderations mentioned above. 'l'hey indicated that a majori t,y of ths instr .... n­
tation required for the test, adequate manpowar tor the field testing, and adequate 
electrical power sources were all available at their Proving Ground. Since ths 
total amount ot inetrum.ntation and manpower considerabl;r exceeded that avs1lable 
at Yuma Test Station, it was decided that lihite Sands Proving Ground should be 
the site for tbs proposed tests. It was also indicated b)' representatives of 
OCE that they prefarred the lihite Sands location for their participation in the 
tests. 'l'hey estimated that ths costs of constructing ths test magazinas and 
target houses would be about 20% cheaper at lihite Sands than at Yuma, acd also 
stated that the;r could mare easil;r coardiDSte ths testa at lihite Sends, operating 
from their Albuquerque office. 



ESTD!il TE OF COS 'IS OF TES'IS OF Him 

1JIDERGROUND I!AGAZINES 

I Prel1m1nar,y testing and calibration 
A. Shack measurement b;r photographic technique $ 3,000 
B. Pieso gage calibration (16 gages) 1,000 
c. Bsam gage calibration 2,000 
D. Check-out ot piezo recording equipment 700 

row. ' 6,106 

II Equipment not availoble at APG or WSPG which must 
bo purchased prior to test 
A. 16-chsnns1 piszo recorder* $ ss,oco 
B. Electrical csbls 

1. 111000 .rt. ot llll62tr coaxial csbls 1,100 
2. 12,000 .rt. ot .tour conductor shielded cshle 1,200 
3. 10,000 .et. ot twl.sted pair 100 

c. Piszo hlast gages (16 fages) 3,200 
D. Cantilever beam gages 8 f!ges) 1,ooo 
E. Four 3Smm Faatex cameras with nocessar;r accessories) 12,000 
F. Four 16mm, 64 frame/sec cameras 2,800 
G. Four Consolidated pressure gages 1,ooo 
H. Field c01111111lDica tions equipment 21000 

row. $ 79,400 

Ill Operating cos te for oorr1ucting one test at WSPG 
A. Estimate ot WSPG costs 

1. Direct labor, plus overhead $ J,O,ooo 
2. Materials 20,000 

TOTAL $ 10,600 

B. Estimate of D&PS costs 
1. Planning and liaison visit, OD> engineer 
two trips ot 7 clays duration (sslar;r, 20% overtime, 
overhead, trans., psrdiem) & 1,600 
2. Field instrumentation 

a. Four trailer operators, full ti111E1 19,200 
b. 'l'ioo engineera, part time 2,600 
c. Data anai;rst, part til1lEI 1,300 
d. Miscellaneous 3,200 

3. Data redllctl.on - 6$0 manhours at $10/manhour 6,500 

TOTAL $ 34,400 

*ThiS iS commercial, high-frequency response equipment llhicll can be delivered withis 
eo dqs ot recei,pt ot order. 

3?r3 



c. liatiJIJats ot BRL costs 
1. Travel and per diem, plamling visit 
2. Two p~~Y&icists (sel., trans., per diem, overhead) 
). One pl!lBicel science aid 
4. One trailer o,perator 
S. Overtime (20~ ot baaic seleriss) 

Total Cost, one test 

IV Operating costs tor conducting three tests at l«3PP 
A. Estimate ot WSPG costs 

1. Direct labor, plus overhead 
2. lfateriels 

B. Estimate ot ll&PS costs 
1. Plannl ng aDd liaison visits 
2. Field instrumentation 
). Data reduction 

c. liatima to ot BRL costs 
1. Travel (Planning) 
2. Salaries ani travel., test personnel 
). OvertiJIJa 

Total Ccst, three tests 

TOTAL 

$ 1,)00 
o,:J>o 
2,500 
3,000 
1,800 

' 14,900 
$ 195,!4)0 

3 6o,ooo 
40,000 

roTAL e 100,ooo 

$ 1,6o0 
S2,6oO 
19,500 

illTAL e 73,700 

$ 2,too 
27,200 
6,000 

MAL ' 35,800 

$ 29S,6o0 



DISPOSITION FORM 
FILE NO. SQBJECT 

EN GEM Storage Requirements for NIKE HERCULES 

TO CofOrd 
ATTN: ORDGU-SA 

FROM CofEngra DATE 13 l~y 1958 C:OMMEHT NO. I 
Mr. Hansen/77456/ld 

1. Reference: Comment #2 (S), LOG/M4 18169, 28 April 1958, subject: "Storage 
Requirements for NIKE HEJRCULES (U) ". 

2. Cost estimates for four combinations of test facilities are attached (Incl 
1). 

3 . The attached is based upon the assumption that construction will be accom­
plismd sequentially. It is possible that construction of two or more magazines 
w:xler a single contract would result in appropriate cost savings. The saving in 
time, on tm other hand is great. If authorization to build aey facilities beyond 
the first magazine is deferred until the first test is perfomed, then a delay of 
12:> days would occur between the second authorization and a second test. By authori­
zing multiple facilities initially, testa after the first could be conducted at 
30-day intervals. 

4. The estimates inclUde costs for construction of instrument shelters and 
target fences. When this office receives the complete plan of test it can be 
determined lolhether any other costs in connection with installation of instrumenta­
tion will be incurred. 

FOR '1HE CHIEF OF ENGINElERS: 

1 Incl 
Cost Est 

DD I =-10 96 MJUCD ........ oc:r .. WICIQt MAY. UIID 

MlRIDN SOLOMlN 
Colonel, Corps of Engineers 
Assistant for Engineering ani Contrac s 
Military Construction 



CONStRUCTION COSTS FOR EXPLOSIVES 1'ES'rS 

1, ASSUMPTIONS• 

a. Expedited construction will be empl"38d. Authorization far over­
time and for negotiation of construction contract with two or more contractors 
will be forthcoming. 

b. Eacb UDiarground storage structure will be in all structural 
respects identical to those of TJpe B in the field. Drainage, watarproofing, 
mechanical ventilation~ the elevator, and all electrical work except minimum 
li3hting lll.ll be cmittad, 

c. Eight WJ>ical houses will be expoaad to effects of eacb teat. 
Four will be brick, four frame. Designs used will be like those expoeed to 
prenoue testa under Faderal Civil Defensa progrsme; the7 provide for tiiO 
stories and basement. 

d. For each test attar the first, two of the houses ~ be reuseabloo 

2. Basic Uni.t Costa for Constru.ction. 

a. Each undergroUDi strucinre 
b, Each brick bousa 
c. Each frame house 

The above figures include allowances for desigo, 
ti.Dgmcies; also for access road tor construction. 

3. Total Coats, Various Multiples. 

$ JDO,ooo 
20,000 
16,000 

engineering, and con-

Tha unit coats statad in section B are used. Minor savings dus to 
letting of a larger single contract are possible but uncertain, and are 
exclu:ied. 

Schsme A - One msgazins, 8 houses 
B - Two msgssinss, 14 houses 
C - Tbree magazines, 20 houses 
D - Five magazines, 30* h011Ses 

*Two additional bcusss from first tbree tasts aaaumad reuaeablo, 

4. Construction Time 

2$2,000 
466,000 
68o,ooo 

1,070,000 

Under the asslllllPtiona of para. 1, ths following times are estimatad 
as minimum from tbs time funds are made available until beneficial uses 

SCheme A - 120 dqa 
B-lSO • 
c-180 • 

It eaparata contracts are executad for individual test units, the time of 120 
dqa would app~ to each unit. It is possible, however, to let a contract for 

37/IJ,DDO 



t110 ar mare units, stipulating completion of one unit in l20 da,ys, plus 
portions of the second aai third units. B.Y this llllans successive teats could 
be perrormed at 30 ciq intervals. 

In support of the inetru­
;n;,,rs for vans containing 

such shelters are required per magazine, but one 
can be for re-use.. Target fences are also to be provided ror each 
magazine. Unit costs are estimated at $3,200 par instrument shelter aai 
$4,800 for targst fences. For the schemes listed in paragraph J, add the 
follow:Lug: 

Scheme A 
B 
c 
D 

$ u,ooo 
19,000 
27,000 
45,000 

37/~DO/ 



pages 3717 thru 3720~EeftEI-

filed in classified book 


