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8. Distances for fized ammmition to be based on known missils
dengity and therefores will vary with quantity,

bs Credit for barricades will be given to inhabited building
distanses only for quantities of explosives of not over 15,000 1lbs,

¢ Explosives are $o be grouwped in ssven clssses ingtesd of
twelves Us S, Claeses T, 8 and 10 are to be groupsd by HATO as ons clsss.
Us Se Clase 5 i3 being plsced in Clsss L and Us S. Class 12 is baing
placed in Class 2.

6s The Chairman informsd the Hembers that the proposed Quantity-
Digtance Stendaxds for Piers & Wharves are resdy to be sent te the Ssrvice
Secretariss, requasiing coasurrencs, prior to submitting them %o DOD for
proaulgating a5 a direeiive, 7Ths proposed standards are esgentially the
contents of Chapter IV of the Pisrs & VWharves Mamal,

7« Ths Research Tear on Underground Storage has completsd ita report.
The work growp will yeviow tho report of ths Rssearch Team at a masting to
be k=ld on Jamewy 26th,

8, Ths Air Force, in reviswing the proposed procedure for hasard
clagpification, bas questicnaed the need for full scale tests of itsms
such ag IRBM and ICBM. The Air Foros commenta are being transmitted to
the Army apd Havy Mesmbersz for study and comments,

9s Need for exchange of information on explosives incidents, between
the Ssrvices, wen discussed. A recent incident at the Naval Propellant
Plent was discussed, A ccaferencys of pefety enginsers of explosives plants

handling the sams meterials as tho Navel Propellant Plant has been proposed,

with that Plant acting &8 hoste Action and implomeniation of thess related
subjects will continue,.

10 The irmy Member informed iths Board Members of the echedulsd dates
of Nike Hercules safety tests end stated that a2 formal invitation will be
sent to tho ASESB by the Ordnence Corps, inwiting obssrvers to ths tesis.
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Col. Couch: As you recall, Mr. Herman was to go tho firet part of Doocmber as
a member of a group of experts to review a paper proposeéd ' by SHAPE. This group
of experts consisted of representatives from the U. S., The Netherlands, United
Kingdom, France, Germany and personnel from SHAPE itself. Due to the mumerous
changes that had to be made in thias SEAPE document, snother meeting was called
and is in progress begimning this morning. In reviewing the SHAPE document,
each phase was reviewed by the group of experts, that is hasard classification,
compatibility groupa, quantity-distance relationships, etc. In most areas, the
group agreed, however, there were some points of disagreament. These were re-
solved by majority vote. No attempt was mede to prepare a minarity position.
The proposed standards as they were concluded at the time of the last meeting,
unless they should bhave soms changea in this meeting, agree very much with U. 8.
standards except for three points. One is that the distances for fixed ammmition
are to be based on the known missile density and therefore 1t will vary with
quantity. As you know the U, S. is a flat 1200 ft. inhab. bldg. distance.
Credit for barricades will be given inhebited building distance only for quan-
tities up to 15,000 ibs., above 15,000 lbs. only unbarricaded distance is used.
The classes of explosives are reduced from 12 to T, classes 7, 8 and 10 are
grouped as one class, items in class 5 were placed in class 4, items in 12 are
placed in 2. These are the only major changes from the U. S. standards. SHAPE
has been asked by the group to furnish them at this current meeting with some
instructions as to what they propose the standards to be used for. In other
words, under what circumstances they would be used. This may vary the findings
of the group. As I stated before, they should complete their work at this
moeting and be ready for tho presentation which is to be given to the parent

sub=group in February.
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Mr. Bishoff: Where is the parent sub=-group?
- three
Col, Couch: The parent sub-group consists of/people from the United States, as

far as U. S, representatives are concerned, they are Mr. Brzezinski of the Navy,

. Col. Lappin, Air Force and Mr. McInerny, Army.

Mr. Bishoff: Are we golng to get a chance to review it before it's glven to NATO?
Cal, Couch: T think so, I cantt give & positive statement.

Mr. Bishoff: I'd like to recommsnd that we do.

Cole Couch: 1I'm almost certain it will, but I cantt say that it will because that
isn't up to the group or isn't up to us to prepare a final peper and present it
to the subegroup. This would be doms by the people in NATO.

Mr. Bighoff: I'm a little confused on whose thinking the committee represents in
its thinking and secondly, what effect it will have on American stendards.

Col. Couch: A4s I say this is a group of experts, it won't effect the American
standards in the U.S., certainly not. What effect it would bave on./gl;g;'ations in
tke Continental Eufepe, we might say is unknown. This is what the group asked
SHAPE to provide them with at the beginning of the meeting, and 1s expected to be
provided at this meeting. Most people that I talked with from U.S. seemed to
think that it will have very little effect upon U.S. operations in Europe.

Capts Jenkins: Mr. Bishoff, before you came to the Board,/:ll:nswf found itself
in this, I wanted to make sure there was asbsolutely no indication that we were in
effect sticking our noses in somewhere wlere we were not wanted. We only came in
at the expresa request of this gub-group, because they wanted technical assistance
and help. I brought it up at previous Board meetings to indicate that we were
only coming into it becauses we were requosted and we were not getting into it

for personal desires or anything 1ike that. We had a formal invitation that a

certain mants gervices were desired and it was approved by members of the Board
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and also, we are bending over backwards, that there is no inteant to change the
U. 8. standards, that if anything like that comes up, we have to get the services
view on it, the same way with respect to other nations. This iz to try and get
something which will be uniform for the NATO powers. 1 think it's & very desirable
ob jective, but whether anything will come out of it, I don't lmow. We'll find out
more from Mr. Herman when he comes back this time.
Col. Fincke: As I understand it, Herman is over there right now at the pleasurs
of the three services, he's the U, S. representative aml was asked for by the Am;r
who chairs the U. S. Delegatlion.
Capt. Jenkins: DCS/Log is primarily handiing it Mr. Bishoff.
Mr, Bighoff: The point I don't understand Capt. Jenking, if the Board advises
this group on explosives safety standards, how can they be different from safety
= standards as proposed by the Board or the U. S,
%&ﬁ anything that comes up, Mr. Herman says our standards are thus
and such, be is attempting to work out something not with the agreement nﬁk the
U. Sey with the full realization that anything that does come up would have to be
approved by the U. S, and the three services.
Col. Couch: Mr. Hermam's position in going over was the U.S. position and as I
said, where there were points of disagreement, they voted and the majority vote
went into the paper, that u'&/ the position which goes inte their paper which is
only a presentation to the sub-group and the sub=group ls the one that makes the
final decisions as to whether this is an acceptable paper or not and they don't
make any decision, Mr. Bishoff, without first coming back to the States and
getting a tri-service posgition on their paper. This is a long drawm~out process
but you get several opportunities to comment on this before a final decision ¥

reached.
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Mr. Roylance: To answer your question of how can it be anything other than the

U. S. standards, these NATO meetings are just ome great big compromise after the
other and it's the only way they ever get anything done. What Mr. Herman is there
for is to got the best compromise he can I think. This is strictly for application
to NATO storage, it has nothing to do with what we do over here. If the other
NATO countries want to accept it as their own standards, they're perfectly at
liberty to do so. I think we're probably going to get something better out of
this than we have in some other countries at the present time, that we're living
with without saying anything about it really.

Col. Couch: These points that change from ours are really minor points.

Mr. Herman reports that the group fell almost in line with going right down the
road on U.8. standards, the only points that differ now are apparently those three
points which I gave you.

Col. Fincke: Did they change the NATO paper very mach?

Col. Couchs It changod considerably yes and mest every change was in line with
our standards.

Mr. Bishoff: If they fall in line with American standsrds they're not going to
ba acceptable to any country over there.

Mr. Roylancet This is what swprised them at the meeting, sc meny of them asked
for increased distances over what was originally proposed and this was quite a

shock to some people becauge they expected them to go the other way, to ask for less.

- Bow they're going to apply them nobody knows.

Capt. Jenkins: The last item on the agenda 'Status reports on current projects.’

We have a memorandum prepared in the rough soon to go out for the Asst. Secretaries

propesing the g=-d gtandards for pier and wharf facilitiss be promulgated as a DOD
directive. We're asking for concurrence of the Army, Navy and Air Force represen-
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tatives, Chapter IV, with certain minor modifications in order to make Chapter
IV stand on ite own two feet as we discussed at the last meeting. When this
goes to the various Secretaries, I assume that the first people it will come to
will be Bosrd Members.

Mr. Bishoff:s This application material, will the Board get a look at that before
the letter goes to the three Secretaries?

Col. Couch: This material consists only of definitions that were removed from
Chapter II that are applicable to what's contained in Chapter IX. There is no
text material changed at all. It's just rearranged.

Capt. Jenkins: Tables 4 and 5, an addition to the notes has been made giving

ner
examples for clarification of these tables. Is it Lin ordar, Mr. Breeding J.1‘?c>r the
Board Members to gee this letter to their Secretaries before we send it to them?
CM\ Mr. Breeding: If they'd lile. As far as the text material is concerned, there
have been no changes in the text material. Only those pertinent definitions
have been incorporated into the proposed directive in order to make 1t stand on
its own and the examples have been put in there because the questions have been
ralsed by people in the fileld as to how to apply certain of those tables which
were in Chapter IV, Those examples have been put in to clarify the application only.
{rhe lerrer)
Capt. Jenkins: Would you like %o read it during the meeting and if there are
qmationa about 1t after the meeting, then we'll send it to you for a closer look.
mlm an.n.l-“ [ TR SO s C-WHM— MJ&—& %uﬁwut%~HW-d
'Standards for Underé'ound Storage' - the research team has completed its long
)
effort on that and has approved the report. We have called a meeting for 0900 5
on Monday the 26th, a meeting of the work group to go over the research team “y
report on underground storage. 'Revision of the Board Chsrter'! - we recently

PS5 }
received the Navy reply to Mr. Higgina propoged letier to the Secretary of Defense.:-é
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We have that pretty well lined up. The Air Force and Army concurred in the
memorandum. The Navy concurred subject to a couple of extra comments which
I think we can work in very easily. The next step won't need any Service
coordination and wotll have that memo over to the Secretary very shortly.
Col. Hamilton has something new on 'Procedure for Hazard Classification.!
Col. Hamilton: We have heard from all three services and the three services

are in agreement with the procedure that has been written up including all the
technical details except for one importamt point which has been raised by the

Air Force. I believe it is one that all the rest of you will want to look at.

it has to do with the testing of the ICEM and IRBM missile propellants speci-
fically as to whether or not full scale shots are nsceasary. I'1l send a copy

af the paper that was transmitted to us from the Alr Force, to the Army and

Navy members so that they can have their own specialists look at it. 1 believe

ons of the principle objJecters to the use of scale tests before was the Doctor

that you had down from the Naval Research Lab and I hear informally that there

has been some development that he feels that there may be a way of getting

true results, in other wards, results of what would happen to the propellant

of the whole missile by a new type of scale test. That is something for the
technicians to go into. { ‘
Capt. Jenldns: 'Liquid Propellant Criteria! = nothing on that. /f:}apt. Atkins
called on the phone jJust before this meeting commenced on something that has a
specific bearing on the Indian Head incident recently but is applicable to and

of interest to all of the serviceas. Capt. Atkins has been going into this thing
very thoroughly and he feels that posaibly soms trouble may be caused by super-
vigion; that although we talk a lot about safety regulations, the safety regulatiocus

are not getting down to the little man at the end of the line, and he brought up '
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the advisability of having a conference both with civilian industry and the
three services who are responsible peopls in the field of solid propellants
with Indian Head possibly es the host and talk over ideas with a view to
cutting dowmn the relative frequency of these solid propellant incidents.

After discussion with Capt. McKellar and My, Roylance, it seems to be a good
idea. Mr. Roylance mentionmed that the Solid Propellant Information Agency
should be brought into this. Do you think it would be advisable for the staff
to contact this agency, to contact you pecple further with a view toward setting
up this get-together.

Mr. Breeding: Army used to have a committes on different types of items, one
was on propellants but I think it has since died.

Col. Costabile: That was with Ordnance and some of the outside memufacturers.

(M Col. Hamiltons Of course there are training programs that can be used.

Capt. Jenkinst My immediate reaction is there would be considerable value in

these peopls from various civilian organizations and the services to get together

and trade ideas Of course Capt. Atkins is extramely familiar with the Boardt's

operations and that's why he called. Ws'll think a little more about it and

get in touch with you. In that connection, Mr. Bishoff, we had conversations

with you on the Indian Head incident. Mr. Perkins, while I was mway, wrote up

what appears to be a complete treatment of the case and I think this wilil giws angwer
For you some of the questions you may have had.(M!‘. BishoefE shewn Rfforr) ,

Mr. Bishoff: Will you get the Board report from Indian Hesad?

Capt. Jenkins: We will later,

Mr. Hought 1 have a summary here you may have.
Capt. McKellar: We have been kicking around the idea of promulgsting the resulis of
these accidents as the Army has done, abstracts of theme Do you feel its worthwhlle?

8
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Col. Costabile: Tt has proven worthwhile in our installations.
Mr. McNamara: I think it is Captain, because when we go out in the field they

definitely like to receive the Army abstracts and I kmow if they wanted to
receive the Army abstracts they certainly would like to receive the Navy onmes too.
Mr. Roylances The IG now promulgates them, what the distribution on the monthly
laetter is I don't know, whether the Army gets them, I don't know. I thought a
yoar ago ot doing something 1ike this amd I thought it would be a duplication

of what they're doing.

Col. Hamilton: We don't get it over here.

Capt. McKellar: I think we should look into it and give it wider dissemination.

Capts Jenkinss There are two very important things which have a bearing on these

two items, Capt. Atkins conversation and Dr. Ilsley mentioned we meloe sure we
get any reports of incidents that you might bave where dividing walls came into
the picture. When I was on the recent inspection trip, at Cape Canaveral
ospeclally, there was a Dr. K s &n Alr Force medical colonsl, he'd heard about
the Indian Head imcident, I described to him what I saw, I dida't make any recom-
mendations or express any theories, but 1t came up from him and one other person,
the Ground Safety Engineer, the need for getiting rapid information to the other
services in the event of an intident., They would like to Mmow what bhappened at
Indian Bead because of this solid propellant business. I think we're getting
them a1l fram the Army, I hope wetre getting them from the Navy.

Capts McKellar: I'd like to have g routine method of getting them to you.

Capte Jenkinst It came to my mind, should we take it upon ourselves to see that

every other activity in other services get it or is there some other organization

on whose toes we don't want to step that does that?
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Cols Fincke: I thought they were circulated among the services.

Capt. Jenkins: We'll explorse this and talk with you more on it. Mr. Hough,

would Cape Canaveral get that accident report?

Mr. Bought Not in the usual course of events nowe.

Col, Fincke: It's up to the service to make distribution.

Capt. Jenking: I think we get as many of them as possible, maybe its up to us
to heve minformal SOP, we see one and then call back the service and tell them
to see that the AF, etc. gets distribution on it.

Col, Fincket We have offices of explosives safety and thias is where it ought

to come frome

Dr. Ilsley: This problem came up some years ago and the Navy realized that they
were not getting the information to their outfits on explosions the samwe way that
the Army wass At that time the Board was investigating and studying all explosions
from the JAG and the Board agreed to it that we would continue to make those
analysis and we would put out abstracts of the explosions and distribute those.
Thet continued on for a while and that was dropped, then the Board realized that
the services didn't know about incidents the other services had. For sometime
we brought before the Board a swmary of all the incidents and gave it to the
Board Members so that they would at least know what the explosions were so thay
could get to the services. That folded up. To my mind the only way it can be
done is by the services themselves and the Board cooperating to get peopls who

pabeen A G T,

are interested put on the distribution list of the services.

Capt. McKellar: TYou have commercial contractors in this field that are interested

too, we may have an explosion of interest to Thiokol, an Air Force contractor,
not Navy at all.

10
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Mr. Bishoff: I think you're quite right, I don't know what use Cape Canaveral

is going to make of this report, as far as I lmow they don't handle casting
powder, it's only they're very curious. This repart is of interest to Government
plants which manufacture propellants and to private plants that manufacture
propellants.

Capt. Jenkins: Col. interest in it was how these men were killed and

injured aml was very interested in the fact there was no apparent high order

detconation.

Mr. Bishoff: He'd get the wrong impression because it's roughly only 5% nitro-

glycerin in the casting powder but when it's joined with the solvent there is
quite a bit more.

Capt. Jenkins: He knew about that. We discussed it.

Capts McKellar: I feel we should learn something from the other man's mistakes,

Capt. Jenkings: We'll try to streamline some of it.

Capt. McKellar: Does this Board promulgate any safety criteria which is peculiar

to s0lid propellants? Or do you think there is any need for special criteria?
Capt, Jenkins: We haven't.
Capte. McKellar: Is there any data from other explosives, they don't like to call

them explosives out at Aerojet.
Mr. Roylance: Some of thém are different and some of them are not, it all depends

on what you're telking about.
Capt. Jenkins: We have & liquid propellant criteris project which is the primary

PirfFerece

M interest.
Capt. McKellar: I'm tallking about solid propellants.

Mr. Roylances All I know is that NOL was conducting a series of tests to determine

whether you can on a small scale assess a hazard classification to the propsllent

itself. This so-called card gep test tells you ons thing but it doesn't tell you
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g lot of other things which might be of interest. The whole thing needs a

regl good going over 1 think.

Capts McKellar: I'd suggest something like the liquid for solid.

Dr. Iisley: The liquid propellant criteria was submitted to the Board to work
oute The Board sent it out with specialists, in the meantime the Navy became
very much interested in it ard came out with their liguid propellth

That was utilized by the services for a long time for advice. Then they
realized the liquid propellants should be revised. It finally wound up that

the liquid propellant group is a group with the Fuels and Lubricants Group of OSD
and they have come out with a manual on liquid propellsnts. The main reason shy
that wes decided to go up to OSD was beczuse ususlly the Board has not been con-
cernsd with R&D until it becomes standardized as an item of use. Whereas this
group is interested both in the standardized item and the development of i}o

The logical place for such a solid propellant group would be a group similar

to the liquid propellant which is »wgmy represented by speciaslists from all of
the R&D people, etc. and ithey have not tackled that jJob as yet.

Capt. McKellar: How could we get it started?

Capt. Jenking: Do you think it might be pertinent to bring this objective up

to the man who headed the liquid propellant group in 0SD?
Mr. Roylance: I don't think so because that was the Fuels & Lubricants Group.

Dr. Ilsley:z It was put in that group only as a means of getting the job done.
Mr. Breeding: Actually I don't think that would accomplish what the Captain

is talking about because all they did was take the individual compounds and
elemonts and give the physical amd chemical characteristics and the associatad
hazards with it. As far as any q-d, that’s not even covered.

12
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Capt, McKellar: We're starting to haul big grains around the country and store
them everywhere and make them by big compsnies that have never made them before
eand I think we're going to have a lot of trouble.

Col, Hamilton: Anything the Board puts out has to be general in mature, in

addition to that you're going to have to have specifics for sach plant,in faot
for each operation, actual job analysis.
Capt. McEellar: Do you class these as a fire hasard now?

Col. Hamilton: It depends on which propellant it is.

Col. Couth: That is really the main problem, to determine what are the charac-

teristics of the propellant. Once you determine this most of your other problems
are solved,

Mr. Roylance: The biggest amount of trouble is in the manufacturing. Once wo

get a finished product and know what the classification is, then we can follow
the proper safety precautions.

Col. $ Separation or q-d never prevented an original blast yet. UWhat
we're trying to do here is prevent that originsl blast. 8o that gets down into
actual operation analysis, your safety features on each machine, your static
grounding,efeind then the training of each man in safety features of each specific
operation.

Mr. Breeding: In other words, what Col. Couch is talldng about, at the present
time you can already determine what the inherent hazard on your chemical material
thaet goes into the make-up of a particular propellant. That is not difficult to
determine even nows In order to determine the particular hazard and a particular
step within the manufacture it is going to be quite difficult and you're going to
bave to define certain parameters in hazards because with each chamicﬁl reaction
you're going to have a different hazard and different step within the operation

13
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80 that by the time you take your individual item that goes into the completed
end item, all the intermediate steps of msnufacture are going to vary depending
upon the type of operation and method of menufacture, That would be a lulu
unless you mare or less categorize and lump together youwr different manufacturing
steps and that comes under Col, Hsmilton's operational analysis again.

Col. Hamilton: We used to conduct some training programs out of ORDSO on methods

of doing that. The actual nmethod is going to vary with every plant because of
very dlfferent operations in every plant. You'd have similarity between propellant:
plants. You have to get very specific with them,

é;i: Costabiles This area of solid propellants has so many different types mf
that go into it that it's pretty hard to say that anyone step in the process what
precautions to take unless you are familiar with the manufacturing process. Each
one of the chemicals has different hazards inherent to it in its mixing or

. blending or whatever you dos I think this committiee that deals with propellant
R&D projects would not necessarily be interested in the safety aspects of it.
Col. Hamilton: One of the best ways of cross pollination of ideas on safety of
individual processes is to actuglly get supervisors to wisit other plants where
there are related type operations going on to see just what safety features
they'rg a:zring. A lo# of these ideas are thought up in individusl plants and

thoy hmymxim get outside the plants,
Capt. Jankinse All of this conversation points up a need for a get~together

down there at Indian Head.
Dr. Ilsleyt R&D is mainly interested in developmant of the item they want to

develop and not so much on safety. That is true in the liquid propellant group
becange they aroe the operators and their idea of the hazard is under the conditions
which they believe that they can control and that is where your safety people

1,
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not only in B&D in coordinating with them but you need safety pecple in such
a group as this to point out "what about the condition if you can't control it."
Capt. Jonking: As you know we tried to develop an across~-the~board criteria

for liquid propellants and found out that after we had sent out this memorandum
with this view 1n mind that each operatlon is pretty much on its owne
Cole. Hamilton: One of the benefits that we get from our Survey Division surveys

is that owr engineers do impart to people in specific operations good ideas that
they have seen elsewhere around the countrye.

Dr. Ilgley: The only place that you won't have any difficulty ls as far as q-d

is concerned and in the liquid propellant group, if it is mass detonating, they
will not touch it because they know that the responsibllity for gq-d is in the
Board. As far as those other than mass detonating, fire hazard, etc., they still
congider it as the Board's responsibility although actually the best method of
doing that is, since they are running tests all the time and they have to determine
what the fire prevention methods and also fighting fires they bave all the infor-
mation, they should be the ones to furnish the information if the Board is going
to do it, to work up the standards far fire hazard distances, etc., or should work
it up themselves.

Capt. Jenkins: Doas anyone have anything else to bring up before we adjourn?

Mr. Bishoff: Regarding the NikeeHercules box tests. The purpose and the resulis

of the tests are classified SECRET. As of the moment, tentative schedule for the
tests at White Sands Missile Range is as follows: 1lst live shot, Monday, 23 March,
2nd 1live shot, Monday, 20 April, 3rd and last live shot, 25 May. Just for the
record, I'd like to let all of you know that I'm leaving with the Chairmen a set
of plans that will show how the boxes are constiructed, where they are and another
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which shows the instrumentation that we will have for the three tests. We hope
about the third week of February to firm up these dates and at that time the
Ordnance Corps will send a letter to the Board inviting observers to the tests.
People who want to go will have to clear through the Safety Branch, CCO and
thence to White Sands Misgile Range. I think you should &lso know this, you
will have to get there on Sunday in order to see the test set-up. Everything
will be in on Sunday except the igniters and boosters and the initiation system
for detonating the warhead so we feel that on Sunday it will be safe for you to
look at the get-up., TYou should also realize that if for same reason we cannot
ran the test on Monday, there will be a full wesks delay, the tests will have
to be postponed until the following Monday. The reason is we're using all of
the cameras at White Sands, 15 to be exact. On the Mondgy of each test the
whole Missile Range has to shut down because of lack of cameras so if we can't
run it on Monday we can't get the cameras on Tuesday, not until the following
Monday. There is also a slight possibility that you may not be able to see the
results of the tests until late on Monday perhaps even on Tuesday, we're going
to be very careful that the area is safe for you to enter. There will be ample
ingtrumentation taken of all tests and lots of plctures and I think we will get
a lot of gufficient information out of these tests.

Capt. Jenkins: I'd like to add that it's not to contimue an argument, but to

got some good information. I hope indications are not that the Board is wek

the ona that demanded or required these tests,

Mr, Bishoff: All we know in the Army Ordnance Corps is that the Secretery of the
Army, perhaps it was even one of the Assistant Secretaries of Defense, has directed
us to run the tesis and we're running them.
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Dr, Dsley: It might be well to think that since the Board was invalved in
this problem very strongly that a Board Member other than the Army should attend
as well as someone from the Technical Division of the Board Staff.

Mr. Bishoffs As far as I know, there will be no limits on the number of
obgetvers.

Maeting adjourned at 1315.
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8. First, on the exhibil ihsre is s series of points in a straight
Iing in the srea of A to B, These poinbts all happen to be for Arco tests of
the standard 12-inch reinforced concrete wall, with the explesives 3 feet from
the wall. Thersfore, r and % are constants for thess tests, and the only
vardable would be the welght of the explosives and they should follow along 2
straight line.

b, Now, let us see ghat ihe effect would be if we kept the reinforced
concrete wall as a constant of 1 foot, and varied the distance from the wall,
If the quantity was the same as Test 8-li, end the distances were 3, 6, 9, 12,
15 and 30 fest from the wsll, the points would be ss indicated on the exhibit,
starting from position A (3 fest) to pomition A3 (30 feet)., This means that,
if we had large quantities of explosives separated Trom the wall by these diste
ancas, 1t would not help too much in reducing the hazard of communication. In
contrast, if small guantities of explosives wers involved, it would have a
mich greater effect and would become an important messurement to consider,

Thin comparison iz important becsuse what we ars trying to determine hore is a
curve for a dividing lins between simmltaneous dstonation and explosion commini-
eation, and betwsen explosion commmunication and no expleosion communication,
Furthermore, we are surpiaing that these curves would be more or less parallel
to the "bresaching curve®.

¢, Next, let us see what the effcct would be of keeping the distance
from the wall a constant of 3 feel, and varying the thickness of the wall,
Thig is wheye tha positions of the l-fool, 2-foot and 3-foot walls are showm
on the exhibit, i.e., line A<B is for the l-foot, line D is for the 2-foob, and
line Dy is for the 3~foot. HNote in particular that when we are tallcing about
damags to the well, pgenerally it is amch casier to obtain lesser damage by
increasing the thickness of the wall than it is by varylng the distanes of ths
explosives from ths wall,

11, Since I hzve mentioned that 2 starting point for the basis of the
analysis of the tests and accidental explosions would be fyom a "wall~-destroyed”
basls, leb us take a look at the two exploslons which will give us, possibly,

a firvst approximetion of whers the wall-destroyed curve should be, The exhibit
showg a dashed line for the estimsted position for the "wall-destroyed" curve.
The basls foxr this curve is, sssentially, the Towa and Picatinny expiosions.
(Photographs of the Iowa and Ficatinny exzplosions wore exhibited, and the damage
o the)ualla was indiecated in relation to the portion of the dstonating explo-
sives.

a, The Iowa explosion involved tha detonation of two melt kettles
which were the cutexrmoat of thrase melit kettles in e room with no reinforced
conergie wall batween the melt kobtles. The damagoed wells were the reinforced
concrete wall batwesn the melt ketiles and the mixing kettles of the adjacent
room, and the reinforced concrsis end walls of the melt ketile room., The total
quantity of explosives involved was 1500 pounds in the two melt kettles, with
the larger quantlty probebly in the sast kebtiis. Derage to the 12-inch rein-
forced concrets wall batween the meli lkettleos and mixine kettles was as follows:
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Dr. Ilsley: I'm glad you brought that question up, All of this material was put
@@“ into this exhibit in order to raise the question concerning the 5000 pounds and
as to what our sites are now. You have already indicated what cne of our sites
should be., We're talking about communication and we're talking about small quan-
tities, This is a problem in all safety work - neither you, I, nor anyone else,
at the time when there was far more than even 65,000 pounds in the cooling bay,
realized the hazard in event of an incident if the limit was lowered to S0C0 pounds,
At the time it was thought that bringing it down from 65,000 pounds to 5000 pounds
was accomplishing a tremendous feat in relation to safety; however, 5000 pounds will
do the same thing that 65,000 pounds will do and that is simultaneous detonation.
That means that a 5000-pound standard is no better than a 65,000-pound. What we are
trying to do now is to get a better idea of what the actual hazard is. So, = what
were the sites? The only sites they had were 65,000 pounds. What was the parameter?
This went simultaneous, this didn!t - a point in between. There were 3 tesis -
ﬁwh simultanecus, non-simultaneous and the standard.

Mr. Bishoff: That is a little hard to read from here -~ where you have r/W1/3 -

I don't know what that quantity represents. (End Belt 3)

Dr., Ilsley: This is where the 5000-pound standard comes on the chart. In this
particular case it was 3 feet from the wall., You divide 3 feet by the cube root

of 5000 pounds and it gives you this distance. You divide the l-foot reinforced
concrete wall by the cube root of 5000 pounds and you get this distance. The test
they performed for 6000 pounds was Test A-3, and they got simultaneous with it.
This one here, in which they had explosion commnication, was 3190 pounds., So, the
only parameters they had were: This went simzltaneous, therefore it should be
roughly less than 8000 pounds; this was 3200 pounds and it didn't go simltaneous.
Therefore, it is somewhere between the 5000-pound in this group and this group.

Mr, Bishoff: But, you said "far less" than 5000. Were you talking in the area of
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gm\ Dr. Ilsley: Whenever you get a high-order detonation on the other side of the
dividing wall and it is represented by 9 milliseconds - a time that small - there
is a good possibility that you are going to get simultaneous. Now, in that regard,
we don't know what simultanecus detonation is. The only thing we know is that,
with our blast pressure data, if the guantity on both sides goes up at the same
time and the blast wave comes out at the same time, and destroys the certain one
of the blast pressure measurements, and we measure it and it has the peak pressure
of that full amount, we say that went simultaneous. On the other exfreme, if this
here goes up and the other does not go up simultaneocus, I don't know how you
measure it at the time being. If the blast pressure measurements indicate that
this was only the amount a2t the site, we always say that it didn't go up simul-
taneous, but what we don't know is the effect - because if this was a short inter-
val of time {and it doesn't take such a short interval of time to destroy the

ﬁwé blast pressure)}, we are unable to measure the effect between the single charge
and the double charge. It is this idea that we must look into - that it is
either "the total of one" or "only of one", because although it isn't simultaneous
detonation, we may have two units striking a building within intervals, and it
will not be the combined damage of one, but it will represent considerably more
damage than one unit. That will come into play mainly for those types of struce-
tures which are close to the explosion. In the case of inhabited building distance,
it may not work the same way, but once those windows are knocked out and the
building has a chance to take care of itself in a little better shape, the second
blow may not damage it as much.

Mr. Bishoff: Doctor, you didn't answer my question specifically enough. What

quantity are you thinking of when you say "far less than 5000"?
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forces, then you are right back where you started and we still have the problem,
We may have 500,000 pounds thrust on this item which is comparable to X number of

pounds of TNT,

Captain Jenkins: Are there any other comments? (none} The objective of this

presentation, of course, is to get us thinking about something which is extremely
important now. What wasn't important in routine storage some years ago is
exceptionally important now where we are dezling in small quentities. I noted -7
a few summarization items here as Dr., Ilsley went along, in connection with
these quantities:

1. The maximum quantities have varied considerably through the years.

He mentioned in 1941 to 1950 they run from 3000 and 1000 up to 65,000 and now

our present standards say a 5000 maximum,

2. Most previous tests were conducted on the basis of damage to the walls
and not with respect to explosives communication., We shouldn't put too much
faith, which has been our tendency, in the protection against communication with
this present standard that we have,

3. What was good at one time may not be good now.

h. It is easier to reduce commnication by increasing the thickness of the
wall, rather than increasing the distance, There is great value in dispersion.

5. As Mr, Bishoff mentioned, a reasonable guarantee against simultaneous
detonation with the quantities that we have to think about are far less than
5000; to prevent communication, possibly far less than 2000 pounds.

6. Another item, not more than a 10% concentration to prevent simultaneous
detonation,

7. We were concerned about the amount of data available, There seems to be

ample data available on this which, properly used and coordinated, should indicate
'Y
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First, for this type of information, and second, on some of the theoretical

problems in which I don't know "where' the research work has been done on it.

Captain Jenkinst This is a very valuable step - Step No. 1: Bringing it to

the minds of the Board members now. Step No. 2 will be commencement of a paper
organizing all this information into a technical paper. In the meantime, not in
any effort to "settle! anything in a day, month, or even a year, but, first -

get together with your technicians in possibly, within the next two months, and
give us information on that as you think about it further, in advance of the
technical paper, with an end result in mind. W%would further tests - small scale
tests - be in order to get these absolute points of "where does simultaneous
start" and "where dces communication start", with the kind of walls we have today.
There is certainly no intention to buy furiher real estate,

Dr. Iisley: Another point is, by all means, if you have any accidental explosions,
check with us to find out whether we have them or not. Furthermore, whenever an

accidental explosion occurs, and this is fundamental, get the type of information

that you need for such an analysis, Get the distance that the material was from

the wall, the type of wall, the thickness of the wall, the type of reinforcing,

and get pictures to show what the type of damage was, The statement "wall
destroyed" or "wall heavily damaged" is not adequate. We need pictures to see

what the actual damage was. In most cases, we have had to go back 3 or L times

to get this additional information.

Mr. Hough: We have data on the recent Allegany Ballistics Laboratory explosion
where 2-foot thick reinforced concrete walls were completely demolished by approxi-
mately 1500 pounds.

Dr. Ilsley: What we want is any information that fills in this area in through here.

Be sure to check on all explosions that c¢ome in in the future to find out where they
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come in into this chart. (End Belt 4)

Captain Jenkins: Should the Board, after preparing a paper, possibly make a

certain recommendation on this that tests should be in order by one or more
Services, or something like that? How to finance? I don't know.

Captain Kellar: We have such a time getting funds with hard conpetition between

the Services, and there is competition within the Service to use what funds they
do have assigned.

Captain Jenkinst That would come later, Captain. There is a lot of water to go

over the dam before we say that we want certain tests to be conducted in a certain
way to get a certain result, At this time, this presentation and discussion is
merely to get this august body to thinking about it. The next step, at present,
is uncertain., You people look over the value of a presentation of this, one of
strictly technical material with a lot of this cut out, to your technicians.

That will be the next step, in the next month or two. Bob, this has a bearing

on many of the problems with which you are faced. Do you have any special
comments?

Colonel Fincke: To me, we have to get it all down in black and white first,

We have to have a paper for people to "get their teeth into" and analyze. 1
think it would be rather dangerous to call in a group of technicians and give
them a briefing like this and let them go away with all of these doubts in their
minds. Doubts as to the basis of it that 5000 pounds is a safe start.

Captain Jenkins: There is no doubt and there is plenty of basis.

Colonel Fincke: My point is that, whenever you go to a briefing, where you want

people to do something about it, you have to give them something down in black and
white and not just a lecture. First, get a technical paper worked up on this
problem and then let some of our technicians analyze it and then decide on how

we are going to approach it.
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