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VERBATIM TRANSCRIPT, BOARD MEETING #182, 1000, 12 JUNE 1958

SUBJECT: NIKE-HERCULES TESTS

Present: Capt. W. T. Jenkins, USN, Chairman
Mr. J. A. Batley, Alternate Army Member

Mr. H. M. Roylance, " Navy "

Gols Ra Ts Fin0k8, USAF’ Member X """%

Mre J. As Tyler, OCO, D/Army Ofnssified by Chatemen, ERESR £
elEET TR AT nt] RSCLACTIMIARTY ’

Mr. F. Z. Hough, BuOrd, D/Navy oA s i

Col. J. E. Harper, USA, AFSWP e o o U L

Lte Col. Re E. May, USAF, AFSWP Consultant  AUTSHMATIOILLY DUWXGIARES AT 140

Capte L. E. Darland, USA, AFSWP INTERVELS \

Mre N. G. Hansen, OCE, D/Army ~ DESLASSIFY ON 31 Ceceiaper

Dr. Relph Ilsley, ASESB B '

Mr. W. M. Wiesenberg, ASESB
Mre Je W. Lowell, ASESB

(Representatives at the conference unfamiliar with the test letter were given

an opportunity to read it before the conference was officially opened.)

Capt. Jenkins: This special meeting was called at the request of the Alternate
Army Member, Mr. Batley, to discuss the various aspects of proposed tests of the
Nike Hercules. It's one of these situations where the man with the case is also
the Board Member, but that's the way we run things here. I'll turn this over to
you Mr. Batley.

Mr. Batley: Thank you Captain. As the Captain mentioned the request for this
group to get together was rather on short notice. Some time previously, to give
you a bit of history, there was disagreement with regard to the physical location
of the Nike underground storage boxes. The disagreement was occasioned by the
fact that we have a conversion program at which we would place missiles of the
Nike Hercules type in an underground box located at 528 ft. from the boundary.
There was doubt that quarters erected at the boundary would sustain an initiated
explosion within the box. I will refer to the underground storage structure as
a box from now on. Initially the Ordnance Corps indicated that they thought that

destructive tests might be unnscessary because the evaluation in the beginning

U g A QO TL
— MIN\ L rvowwdl L)
J6 G/



L=y

to select the distance was predicated on certain special aspects of the case.

In spite of the recommendation to the contrary there was a directive to this
end, destructive tests would be conducted with Nike-Hercules in order to validate
or to show the err of the distance at which houses would be permitted from the
boxyg G528 ft. is an inhabited building distance from the box at which houses
might be built depending on how ths Government buys this land and what easements
are taken. In order to get the test program arranged, the directive indicated
that the Office, Chief of Ordnance and Office, Chief of Engineers would col-
lzborate. Immediately upon receiving that communication, such an attempt was
made, the achri:e/ggurtlseil of Engineers was sought and given. We had considered

it several days before the Engineers met with us. There was in ow mind a
certain prescribed test of destructive type which would furnish . §

to those not completely familiar with the technical aspects of psi impulse
and we had hoped that we would instrument the tests completely so that we would
have technical information, scientific information, on which to base conclusions.
Not only did the OCE and OCC get together but we arranged a conference at the
Aberdeen Proving Ground where we considered in the Ord Corps a good portion of
the scientific brains in such tests as these. Mr. Hansen, Mr. Tyler and myself
were there, including Aberdeen personnel with the Research Laboratory. The
problem was (sketches on blackboard) Here is a structure of reinforced concrete
walls and beam structure over the top, from this corner to the boundary the
distance was established at 528 ft. The quantity of explosives in each of these
missiles is in excess of L,000 lbs., 600 lbs. in the warhead, and while the
designer would be quite critical of my illustrationd Nike Hercules, I think it
will serve owr purpose to say that we have in here, approximately 2300 lbs. of
polysulfide propellant and in here something like 3000 lbs. of double base





















little red rectangule so that we have eight high speed cameras, 3,000 frames

per second to photograph the travel of the shock wave against the fence. From
these kind of records, it is expected that the velocity of the shock as a

func tional distance from the magazine can be determined and the free air explosive
weight from these data. We would also have two/gzizraa focused on the magazine
itself, from these records velocity at which debris from the magazine can be
determined. We would use eight low speed cameras, 16l or 168 frames a second,

to observe the response of the houses themselves from the blast. These locations
of course are not exact. We would also have two low speed cameras observing the
action at the box. After completion of the test we would have complete field
camera coverage of the damage. The blast pressure gage ins trumentation weuld
consist of 12 VRL self recording pressure time gages. Eight of these gages would
be located in pairs at 1170 ft. from the magazine. The remaining four would be
located closer to the magazine for comparison as well as methods of recording,
and for the moment I've stuck those in at 528 ft. There will be eight of the
second type, four located 1170 ft. from the magazine and two would be brought

in to the 528 ft. location. Also we have two at 100 ft. away uninstrumented.

Six of the gages would require low frequency response recording equipment.

We would either use eight or 16 channels of high frequency response ...depending
on what was available at the time. If eight channels are available they would

be concentrated at 108 and 528 ft. distance. If 16 channels are available, 1170 ft.
distance would also be instrumented. In either case, two reporting channels

set at different sensitivities will be used to record the output of the gage.

As sort of a bonus from this test we will use four channels consolidated pressure
gages and recording equipment to measure the relative long time pressure

expected in this personnel shelter just outside the box itself. The ground shock
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come to Col. D'Arezzo's mind, but I don't think it was intended attention be
confined to those particular alternates. I remember it was discussed that
actual boosters might be employed but the remainder of the missile might be
simulated. The reason for this is, DCS/Ops was present and pointed out that the
difficulty in consigning 18 missiles is that production schedules for the next
montls are pretty tight. However, boosters might be considerably more readily
available since, the Ajax missiles have boosters, we have thousands of Ajax
boosters, whereas we don't have very many Hercules missiles. They could consider
alternates to represent the explosives containing either actual warheads and
simulated sustainer motors or both combinations might be considered. I realize
that Ordnance has thoroughly considered this and advised against it. I must say
that the Corps of Engineers does take the position that it is not the expert
organization on explosives matters and therefore we really do not concur on what
within our scope
is possible or what is not possible, because we don't feel it is pmssihmxencxix
refopexsilke or prerogative to hold very much opinion on explosives subjects.
I should say incidently that the houses, if you're not aware of this, we found
certain houses of brick and frame had been used previously under auspices of
Federal Civil Defense and it was our proposal and concurred in by Ordnance, that
the same design of houses should be adopted here, simply because there may be
direct relationship available and because here is a design which has been already
carefully considered. We agreed that it seemed best if these houses had basements,
as they did in Nevada, because there appeared to be possible ground effects which
might make the presence or absence of a basement material. This might be subject
to review.
Mr, Batley: As Mr. Hansen has pointed out, there is reason to believe that a

an
test in/open hole covered with expedient materials, it's not equivalent in the
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sense that we do have/aspects that have to be incorporated in order to get a

true picture of what will happen under a deliberate initiation of a single

order. For this reason we have discarded the economy that may have occurred

thru the digging of a hole. It's not intended by those remarks to say that

under certain circumstances of test requirements that the following do, in our
opinion we feel it will not be satisfactory for this type of test.

Capte, Jenkins: The Board's first analysis of this problem, we pointed out the

true hazard was the aboveground hazard. Then in our next analysis of it, we L
analyzed it on the basis that 25,000 lbs. of explosive was going to go up as one. |
We know right now that 25,000 lbs. is not going to go up en masse as one, so why
then conduct these tests on the basis that it is, when we know it already.

Mr. Batley: The tests at Aberdeen I think have ommitted this reference. The ‘Té%
tests of the sustainer motors and the 600 lb. warhead that was conducted at
Aberdeen was done with the idea of eccnomy in mind, therefore, the grain was

held in a vertical psotion with the warhead mounted in its position with the

grain but both were aboveground. The single initiation of the 600 lb. warhead
gives quite a different result both impulse and pressure-wise aboveground than

it would in a missile initiated in a horizontal position in a box which for
appreciably long periods of time when we speak of detonation, will hold intact.

For that reason while we say that that we think the double base propellant will

not go based on what we noted with Nike Ajax, it is I think immature to say that

it won't do it in here plus the fact that we had a total involvement at the

Nike Ajax incident of about 1,000 lbs. of explosives. But that 1,000 lbs. of
explosives was contributing to that explosion at some unknown time interval,

it was not simultaneous, we have 3/L of that in one warhead and the simultane

of that explosion in one box will be of the order of the time it takes from that
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missile moving from the initiated missile of the order of 7500 meters per sec.

to its neighbor which is rather small. We might get quite a blow in the first
go-off, 1800 lbs. is what we expected as the initial result, that's the reason
we'd like to hold it, we'd like to see what comes out of the hole and we've

made arrangements to instrument that, we'd like to see what does finally come

out as an afterthought.

Capt. Jenking: What I'm getting around to is preliminary and very much simplified
tests of this nature moved underground would give us a tremendous amount of
information, we still have doubt between aboveground and belowground. We can
still move a simplified test underground and get valuable data.

Mr, Batley: I think modifications of the tests could be arranged to provide a
great deal of technical information. I'm not so sure the modification will provide
the precise type of knowledge that we want. That's the reason for our approach

to the problem and the discarding of those portions which will give much more
information possibly, but will lack in the precise information we want.

Mr. Roylance: I have one question, is the operational concept the same with the

Hercules as with the Ajax?

Mr. Batley: That's the second part of the question. I think it is fair to state
that we do have quite a few missiles, it is also fair to state that after we
find that it is not so essential to have such large numbers aboveground. This

is one of the concepts that we have adopted and I think that it's worthwhile
repeating. We feel that for the practical usage of these boxes and missiles,

that the risk is acceptable to the populace if there is a bonafied ..or the bets
are all off. As one launches the missile, it could fire on the launcher or it
may fire at the 528 or 1000 ft., but to the best of our knowledge and belief

for all intents and purposes, the missiles could be detained belowground and

-—-T-v-—-ﬂ

R UNCLIoCE

:?Ca’?(..












Mr. Batley: Aboveground has quite a different aspect than an underground explosion,

because you do concentrate a lot of other things.

Mr. Roylance: We have found in tests of similar types of propellant that if you

put enough high explosive there you can get it to detonate. In this underground

thing, you are adding to the possibility that it will detonate, so that actually

if you're going to make these tests underground

Col, Fincke: It'looks to me like you'd want to determine this with a less than

$70,000 box.

Mr., Batley: I think there are severel million dollars involved in this but in

our opinion, the dispute has been going on for many many years among propellant

manufacturers and propellant users.

Col. Fincke: Do you feel that if you carry this test out as you have it planned

that you're going to be able to classify that as 2 2 or a 9 with some assurance

that it is correct?

Mr. Batley: Application of 2 and 9 as far as hazard classification is concerned,

differs as day and night depending on the relationship as I just mentioned to the

planner., I mentioned briefly that high explosives class 9 propellant as such could

well be a class 2 as far as reaction is concerned, saying, in other words, it will

not react and contribute in a high explosive sense. If you take the polysulfide
between it

sustainer grain out/and move it up next to 600 lbs., which might well take place,

you might have a class 9 propellant which will immediately cause an argument -

well, it was class 2 in Nike Hercules, why is it in Nike Sparrow? Incidentally,

I would like Col. May and the Board Members here to realize that we have not

overlooked the nuclear reaction but I think that we all here are aware of the

uncertainty as its precise contribution when it is of some magnitude which makes

this distance or twice this distance quite inadequate and we feel that if we are
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given a warhead which will react nuclear or in that regard, there's not much we
can do about it, except say it might happen. So many of them are in the category
of a 1 point detonation not of the nuclear yield or proportions that we should be
concerned about.

Comments by Colonel May, AFSWP, have been deleted.

Mr. Batley: White Sands has been notified of the tests.

Cols.Fincke: You mentioned that there was a new plan for this Nike Hercules
construction. Are we considering aboveground storage for this, what kind of
distances are we using for this new facility?

Mr, Batley: You are using the inhabited building distance for aboveground missiles,
depending on the number of missiles aboveground.

Capt. Jenkins: (pointing to illustration on blackboard) This is the design which
we cleared informally with Board Members before the last meeting and brought it up
at the meeting, in approving this new concept.

Mr. Hansen: This is an earthbound barricade in which it is proposed to carry two
missiles in a cell, the extent of protection is this, that when these missiles are
horizontal they are in aboveground barricaded situation. If you direct one or both
missiles they become essentially unbarricaded. The safety distance considered is
one which corresponds to the barricaded condition aboveground.

Col, Fincke: Are you using 3,876 1lbs. of HE per missile?

Mr. Batley: About 5,000 1lbs. each.

Col. Fincke: In other words, this is barricaded distance for 10,000 lbs.?

Mr. Batley: Yes.,

Col. Fincke: I was curious as to why you selected 1170 ft. as the farthest out
you were going to put any instrumentation. What governed thist

aboveground
Mrs Tyler: It's the/barricaded distance.
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Mr. Batley: There are many ways of modifications but I do think true tests
are of real value in a case like this, not simulations.

Col. May: Who is doubting the accuracy of the 528 ft.?

Mr, Batley: AFSWP.

Cols May: Is it AFSWP?

Mr, Batley: I have heard that they do not consider it adequate for these test

purposes.

Capt. Jenkins: There's no question that the Board in a not unanimous decision

expressed doubt on the adequacy of 528 ft. distance to the boundary on the basis !
of 25,000 lbs. of material in that box going up simultaneously. That's the last i
evaluation.

Col. Fincke: To prove that this 25,000 lbs. is a key part of it, because if it

isn't 25,000 lbs. then no-one has said that 528 ft. is inadequate. We've only

———

said it is inadequate for 25,000 lbs. of HE.
Mr, Hough: The effect of the underground or partially underground is also unknown,
actually I believe you should spend some more money and find out, at least check
this for the HE equivalent under the conditions of the structures.

Col, Fincke: I think so unless you're going to figure on 25,000 lbs. and live
with that.

Mr. Roylances I think this whole test proves that either this instellation's use
or intended use is adequate or it isn't.

Capt, Jenkins: Col. May did you have some comments.

Col. Harper: A4s Col. May has already said, this 528 ft. came up as a result of

the other service member not concurringesiccsescssses
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Capte. Jenkins: Is a vote then in order, are the tests conceived adequate to

show what we want to know?

Mr, Batley: Yes, one, and two that a simulation of the circumstances as proposed
here might not give us reliable results that we are seeking.

Col. Fincke: Are we going to get any advise from our technical staff? I think
as a Board, our staff should give us technical advise on this.

Mp. [ ce: I'd like to add one thing to that. Should we really vote as a
Board on whether a simulated test without Imowing what simulated test we're
taelking about, it would serve the purpose.

Capt. Jenkins: Rather than simulated, simplified would give us the information.

Mr. Roylance: I don't think I'm ready to vote on that without knowing what the

test is.

Col. Fincke: Nor do I. We have two propositions before us as I see it, one from
the Ord Corps and one from DCS/Log. My first question is which one are we con-
sidering or are we considering both?

Mr. Batley: They're both wrapped up together.

Mr. Roylance: If you're tying the simulation <'iom to the specific items mentioned
in DCS/Logs letter I would sgy no. But if t;;;:e talking any simulated test, then
I'm not going to vote. I don't see how we can vote,

Mr. Batley: As far as I'm concerned, simulation is/;arallel to get the same
results. Simulation is for all intents and purposes a special construction of

the same kind of warhead you're going to use, the same kind of booster, and same
kind of skin and sustainer motor. Because of the magnitude of these results,

it seems to me the word simulation if we use it must mean the precise article,

but probably built special and not taken out of production. That's the only

simulation I could accept in arriving at the target we're trying to hit.
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distance from the detonation of any given HE equivalent and we do have before
us, or you do gentlemen, the question of whether these effects are separable
from any instrumentation outside or within. The attempt to separate these two
things appears to me a nevelty but a pertinent one.
Mr. Batlay: All of the information that is available probably hasn't been
mentioned this morning but I think there are test results of damage and I think
that it is possible to interpolate with considerable accuracy the effects of
structures and the psi that will be gained by an aboveground explosion of 25,000
lbs. of explosives. I think the literature is not complete but I think there are
references to 25,000 1lbs. of explosives at known distances belowground, we have
used them, the British have used them and the psi at a certain distance, so we
have those two. We also have, I think, some information, while it is not as
complete as the other, of the effects of a ground turst of high explosives
surrounded by some barriers. What we do not have is information on a structure
such as we will use, now with the others and with what we have, I don't think
it's an impossibility to interpolate what we get in the reaction in that hole,
I think it's quite simple.
Mr. Roylance: The thing is that this is not strictly aboveground and it's not
strictly underground. It seems to me that the only way you're going to find out
exactly is to build cne.
Mr. Hough: You will also gain an idea of the fragment pattern.
Mr. Batley: We expect a camera to catch the debris and we will estimate with a
reasonable degree of accuracy the velocity of this departure and the damage it
does and where it fall, etc. is quite obvious.

Capt. Jenkins: Well you Board Members have heard a presentation of this, without

going into technical angles, we've been thru that many times, would you like ‘1'91“
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