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ABSTRACT

' NG VASE was a Department of Defense, undergrgund
nuclear weapor- dffects test executed at the Nevada
Test Site in the Ul6a.04 tunnel on 20 Novexber 1968. The

primary objective of the test was to obtain information on

- The event was comcletely contained, and all but a

very few instrumentation channels provided data
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PREFACE .

. This MING VASE Interim Summary Report was prepared in
lieu of the individual P.roject Officer's Interim Reports
(POIRg) traditionally written for each experiment and is in
accord with DASA Instruction Number 3000.2, 9 May 1969,

Scientific and Technical Information Reports, Weapon Effects

Test Event Reports. This consolidated report is intended to

provide limited distribution of the preliminary test results.
After completion of data analysis, each experimenter, with
the possible ei:ception of the AEC laboratories, will pre-
pare, and DASA will publish, a final Project Officer's Re-
port (POR) for general distribution.

' This report was written by the Air Force Weapons Labora-
tory which furnished the Technical Director for MING VASE and
by Test Command, DASA which directed the test opgzation and
construction activities. The experimental results presented

are based upon brief, written interim summaries furnished by

.
s

each experimenter at a posttest results meeting held on 21
and 22 Januvary 1969 and on updated information obtained by
the Technical Director from the experimenters. The con-

clusions drawn in this report are those of the authors and

have not necessarily been coordinated with nor approved by

the experimenters or their agencies.

3
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CHAPTER 1

INTRODUCTION ‘.‘

MING VASE was a Department of Defense, underground

'

nuclear weapon effects test in the Defense Atomic Support
Agency's (DASA) MINUTE GUN Series. MINUTE GUN is a series

of such tests to provide environments for the examination

" of the effects- on military systems, components,

and materials. MING VASE

was executed in a tunnel (Ul6a.04) at the Atomic Energy

Commission's (AEC) Nevada Test Site on 20 November 1968

under existing AEC-DOD agreements.




Several additional experiments were included in NIIG
VASE on a srace-availeble Lbasis to obtain materials and

structural response data arplicable to components of these

-9 . = W




~A comprehensive program was included in MING VASE

to provide envirormantal paraneters for the exgerimenters to

v
allow correlaticn of the effects observed in the test with

predictions based uron laboratory experiment and analytizal

calculations. Several organizations providsd either active

ally, the performance of the sterming and containment systen

and terperature, rressure, ané ground shock enviroaments

-/ ‘- .. .
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uncertainties in output and effects calculations.
‘ MING VASE was conducted under the direction of Head-
quarters, DASA through its implementing agency, Test Command,

DASA. Supervision of the technical aspects of MING VASE was

- ew sm r-

performed by the Technical Director and his staff provided_
by the Air Force Weapons Laboratory. The experiments were
.designed and fielded by the various participating agencies
and their supporting contractors. The experimental facility
was provided, under contract, by Test Command, DASA who also
planned and directed major field construction activities
performed by the AEC's test site contractors.

‘ This report presents a brief description of the MING
VASE configuration, experimental program, and chronology
prior to presenting a summary of the results of each of the
experiments. Conclusions and recommendations with regard to

the experiments and test facility also are includead.

b
i
i
4
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CHAPTER 2

GENERAL TEST DESCRIPTION .

2.1 TEST FACILITY.
o The underground test bed facility constructed for the
MING VASE event consisted of the (1) tunnel complex, (2)

_the horizontal line-of-sight pipe, and (3) the stemming,

containment, and the experiment protection plan.
2.1.1 TUNNEL COMPLEX QB
. (1) Shot MING VASE was constructed and executed in the
.04 drift, Ul6a tunnel, Area 16, Nevada Test Site. Figure
2.1 is the Ul6a Tunnel Layout and shows the main features of
the entire complex. Figure 2.2 is the as-built Ul6a.04 Drift
and Alcove Plan and also gives the details of the stemming
and containment plan. The device location or working point
(WP) was Scientific Si:ation 0, Nevada State Coordinates
N822,869.21, E634,377.6]1 at an elevation of 5434.70 feet.
This gave a vertical gover of 1010 feet above the WP and a
slant range to the nearest surface of 960 feet.

‘ (2) Two side drifts were mined as indicated in Figure

2.2: one l110-foot drift at the WP orthogonal to the &.04
drift for Sandia Project 8.43 and the gecond, a 212 foot

drift, which was first used for pipe assembly and then as a

e Gm fEm EBE - W ¢




instrurent alcove in which GE Project 8.82 located its two
Integrated Recording Packages (IRPs). Other alcoves, also
indicated in Figure 2.2, were mined to give access to the
test charber and to provide space for controls, equipre:
diagnostics experiments, etc.

’ (3) Administrative and instrumentation trailers wasr:s
all located on the portal, there kteing no mesa trailer cark.
The signal, control, and power cakles were routed out thsz
162.04 drift through the Qwverburden Plug (CEP) in a grouts:i
trench, out the lga drift throuch grouted and polyrer-ster—a3
conduits at the Gas Sezl Door (GSD) +o the portal. Gas sezls
were installed on all multi-conductor cables at the C3F arn3
the GSD. Frem the portal, catles were routed to trailers,
the Forward Control Point (FCP), and a few pair continuz2
from the FC? to CF~-1 carrying RAME information.

. (4) The event was fired from the‘ FCP approximately 1.3
miles northeast from the pcrtal. Here were located the Lcs
Alamos Scierntific Lanoratories (LASL) Control Van (No. 0C7),
the DOD Monitor Trailer, and a trailer in which RAMS and
gecphone data weres received and monitored postshot. As in-
dicated, the latter information was paralled back to CP-1
over the existing 25-pair cable for the AEC Test Manager's

informatior..

13




2.1.2 HORIZONTAL LIVE~-QF-SIGHT PIPZ (HLOS) '

’ (1) The HLCS pipe was

- The features of the facility are shown in Figure
2.3. The HE machine, muffler, Tunnel and Pipe Seals (TAP3)

No. 2 and No. 1, Samgle Protection Systems (SPSs) No. 2 ard

{81

No. 1, and the Debris Scoor were all conventional items use

on previous events and rezuire no discussion.

Test Chamber 2 (TC2) was

was completely installeé. -

installed after the HLOS pi

‘o
Lo}
o

The guaranteed exposure envelcpe at each of these chambers

is shown in Figure 2.4.

)
|




(2) Because of the limiting dimensions of the GS
- was necessary to assemble several
pieces underground in the assembly drift. These were TAPS
No. 1, the debris scoop, the pipe section between SS 7+47

and SS 7490, and TC No. 1.

2_.1.3 STEMMING CONTAINMENT, AND EXPERIMENT PROTECTION PLA.".

(1] The details are depicted in Figure 2.2 and tabulated

in Table 2.1. The details of the zero room and t.h-

re shown in FPigure 2.9.

8

(2) Although the plan is a standard one, some remarks
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2.2 EXPERIMENTAL PROGM'

The experiments which were conducted in MING VASE can
be placed in the following three categories: the primary
effects experiments, the secondary effects and phenomenology

experiments, and diagnostic measurements. These experiments
4,
<
and their objectives are briefly presented in this section of
4

-
the report. Their results are discussed in Chapter 3.

2.2.]1 Primary Effects Experiments’

The objec~-

tives were to: (a)

-and (b) obtain data to verify the analysis and pre-

diction techniques employed to establish their performance

in this environment.




Pressure msasuretents on T

in a trailer at the gortal.

were recordésd with razretic taz2 recorders (Integratel Fe-

(8]
i

cording Fa 5853 - IX®s) located in a tunnel alcove outsics

the overburdsn rlug and azsroxirately 850 feet from the en-
afg

(2) Project 5.83 was t."xe_ex;e:ix.-.ent
-

perirents.
"

\ J
fielded by AVC




were instrumented with accelerometers and displacement gages.
Active and passive materials samples were included all

stations to fulfill the remainder of the

objectives. Pressure profile or passive impulse measurements

were made on many of these samples.

2.2.2 Secondarv Effects and Phenomenology ExperimentsQ_

(1) Project 8.31 was a passive experiment per-

formed by the Lawrence Radiation Laboratory (LRL)

- Em =y 6
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(2) Project 8.43 was a basic gheaomenology

v .
l experiment perforred by Sarndia Cor:oration.-

Project 8.44 wzs a zassive exposure of

formed by Sandia Corroration to determine effects on varicus

Momentum measurensents

were rade with honeycord crush material behind some of the

‘N N Wy e

samclgs and with torsion bar gages.

’ (4] Project 8.80 was conducted by Lockhesi
v
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2.2.3 Diagnostic Measurements (%

(1) Project B.51 by LASL included three types

of measurements:

- (2) Project 8.52 was primarily a calorimeter

experiment performed by LRL. A total of 50 active and 12

— passive calorimeters of several designs were placed at the

station. Data from a portion of these
were telemetered to CPl for recording and rapid analysis in
addition to being recorded in the portal trailer park. LRL
also fielded a passive pinhole camera experiment to document

the source intensity variations.

. o U

L e

L) (4) Project 8.54 by the Naval Radiological




l Defense Laboratory (NRDL) also was a-osime:er
experiment. It was located at the—

' station and employed many filtered LiF powder samples for

dose measurements. Two additional types of materials were

included to evaluate new dosimetry techniques.

(S) Project 8.55 was performed by Stanford

Research Institute (SRX) and included three separate exreri-

-
—a filterfluorescer exveriment, two nulti-

channel calorimeter experirents, and a pinhole camera ex-

periment. All were installed in pipes extending freorm the
rear _of the test charber.

- (6) Project 9.62 by SRI included a large
variety of measurements to provide data relative to the per-
formance of the sterming and containment design. These in-
cluded shock wave time-of-arrival mea§urements and temperature,
pressure, and earth and pipe motion data. The transducers

were located at various places in the stemming, in and on

the pipe, and in the tunnel.

’ (7) Project 9.64 performed temperature and

pressure measurements just inside the OBP and the GSD. Gulf

General Atoric designed the transducers to provide the measure-

\ . . .
i ments in an adverse environment such as would occur if corclete




containment were not cbtained.

' (8) Project 9.70, LMSC, in addition to pro-

viding the LCS pipe and associated hardware, serviced and

monitored the vacuum system and the TAPS and SPS closures.

Additionally, a television camera was mounted outside and
behind the test charber to observe the motion of the tes:
chamber and any other phenomena during and after the event.
2.3 Event Chronclogy’

(1) ‘The planning and preparation for MING VASE,
originally called DCTE’Z ZARRZL and renaved in August, 1967,
began i.. early 1967 with a proposed Readiness Date of Octo:zer,
1967. MING VASE also exzerienced the usual pains associated
with planning the exzeriments and the readiness date as
evidenced by the following seguence of dates prormugated at

- - various times as the MING VASE Readiness Late: Cctober, 13€7;
March, 1968; April, 1968; late May, 1968; 16 October 19€8;
and 20 November 1968. .

(2) Figure 2.10, MING VASE Master Surmmary Flan, shows
in broad deta2il the construction and fielding chases, while
Figure 2.11 depicts the detailed seguence of activities in

the l-year period Noverber 1967 t<; Noverber 1968. Chrono-

9 IS GEm am

logical details are covered in these two figures and will not

be repeated. Some comments, however, are in order.




-
(3) . Construction Station 2760 (the end) was
reached in the Ul6a.04 drift on 24 May 67. Once the point
was reached, efforts were then directed toward tailoring

the drift for the event and construction of the facility.

delay required by this change resulted in a 6 June 1983

readiness date. However, in January, 1968 it became evident
that the problems of mounting the -n the test charber
and the prodlen associated with souzce would not be easily
solved. Therefore, the Test Group Director recommernded and
Hg, DASA approve:l in Fetruary, 1968 a leapfrog of the Eudson
Seal and Ming Vase Readirass Dates. To maintain an 8-wzek

- period to allow exzerimenters cormon to both events to turn
around, a date of 16 October 1968 was scheduled. The £final
adjustmenfnwas macde in June 1968 when'Hudson Seal reguired
a delay of S weeks to 23 September 19€8. This resulted in
8 MING VASE Readiness Cate of 19 November 1968. The event
was executed on 20 Noverber after a l-day weather delay.

(4) Events on shot day proceeded calmly on schedule.

There were no holds during the lSeminute countdown. The

-y

reentry and recovery of exgzeriments are discussed in Chapter

-

W




l‘ 3. All experiments were recovered by 3 December 1968 and
shipped from NTS by 6 Decerber. Reentry into the pipe
through TAPS No. 1 and to just beyond TAPS No. 2 continued
into January 1969. These investigations were completed,

l then all remaining ég:ipment removed from the tunnel, ané

finally the operations were secured on 17 January 196°.

-




CHAPTER 3

RESULTS SUMMARY ’

’MING VASE was executed at 1000:00.031 PST on 20 Nov-

ember 1968. All moﬁiéors indicated rproper device, closure,
and experiment functioning during and after the countdown.
The indicated shot tirme vacuun was ag:p:oximately_
although the gage indications may have been somewhat high.
The stemning and contairment system cormpletely containej tre
detonaticn. Initial radiation readings from the Remote Ar=a
Monitoring System (RAMS) indicated only neutron activation
in the LOS pipe drift. All RAMS outside the OB? read back-
grourd. A definite ceochone indicﬁtion of cavity collapse
occurred at H+2 hours. No physical damage was observad in
the trailer park. Tunnel ventilation cormenced at about
H+3 hours on both sides of the CBP. The GSD was cpened at
H+6 hours to aid venéilation. Ventilation air sarmpling
indicated no radiocactive material; however, carbon monoxide
in the pipe drift was indicated as expected. ~2 GE IR?
tapes and LRL and SRI pinhole camera films were recovered
on D+1. .

‘ Reentry through the 03P on D+1 and subseguent exami-

nation of the LOS pipe ard drift revealed the following:




(1) Except for slight tunnel floor heave at

the portal side of the-(ss 575) no tunnel daracze

was observed outside the collapse region between TAPS 2 and-

SPS 2. .

(2) Some telesccping of the LOS pipe and lateral
and radial displacement of the rails and ties were observed
adjacent to the debris scoop forward of test chamber 1 (Fig-
ure 3.1). Evidence of radial displacement also was found at
the test chamber rear suprort.

(3) The pipe was not ruptured outside of 7aF:3
1. The wire mesh around the pipe where it ruptured just
forward of Ta®3 1 caught considerable large debris (tizber,
rock, etc.) preventing it from entering the pipe (Figure
3.2). The pipe alsoc rmust have ruptured forward of TAPS 2 as
evidenced by considerable sand in the TAPS 2 shroud (Figure
3.3).

(4) The TAPS 1 door was'down and latched ,con-
firming monitor indications of closure (at +1.077 seconds,

Figure 3.4). The door did not provide a gas seal since in-

sufficient pressures were developed forward of it to seat

the door — The TAPS 2 door was down;

however, it could not be determined if it had fallen due to

ground shock damage to the urlatch or due to the bolt firing




(monitors were lost at ground shock time).

(5) Both SPS boxes closed properly confirming
the monitors (Figure 3.5). Several shrapnel craters and
holes were found in the SPS 2 doors (Figure 3.6). None were

found on the SPS 1 doors (Figure 3.7).

3. 8) L]

was observed in either test chamber (Figures 3.9 and 3.10).

All experiments were still hanging. The black soot found

covering many excerirents principally in TC 1 has been as-

cribed tc SPS EE burn products. —

(8) 1In general, little debris was found in the
pipe, test chambers, or debris scoop. The debris recovered
outside of TAPS 1 has been identifieé as: sand from the
stemming region, plywood slivers and small bits of thin
steel from the SPS HE system, an 8-inch piece of wire from
the mesh forward of TAPS 1, and a hexcel crush block from
the TAPS 1 door latch. A piece of 1/4-inch thick crumpled
steel found between TAPS 2 and SPS 2 was originally part ol

a LOS pipe section forward of TAPS 2 (Figure 3.11).




' (3) Carbon soot deposit was found on most of
the TV camera face plate. The IV system performed well for
approximately 1 second, at vhich time the viev was obscured
by flying dust. When the dust cleared about € hours later
the soot obecured no;:: 75 pezcent of the field of vievw.
With the zemote camera controls, the unobecured camera field
oould be used to view the mh tutcluﬂuuu
‘ Freliminary mue- of the major test items was
acoomplished in situ. Zxperiment recovery teck place éuring
the wesk of 2 December 1968.

, The SXI stemuing and containment diagnostics (Project
9.62) generally indicated lower pnuu:u in the 108 pipe
than mesasured on previous tuu. The pipe and air gap
;uimu and earth shock measurements are eeuuu.nt with
the degres of containment observed. A more detailed dis-
cussion of the results of these numau is contained in
w: A. ] -

'.m Project 9.64 hardened temperature and pressuce
ssasuresents indicated an axbiant anviressent inside both

e 0 ot v QY

has been ascribed to ground shock.effects on a watsr tube
protacting the transducer. This water protaction tachnigue

has been found to be unnecessary and vwill be sliminated in




II the future.
@ on 21 and 22 January 1969 (D+62 and 63), a MING VASE
l meeting was held to provide an opportunity for diagnosticians
and effects experimenters to present and discuss the results
' of their analyses completed to date. This section of the
report represents the Technical Director's interpretation
of experimental results based on information provided at
that meeting and subsequently furnished reports.
‘ The reader must recognize, therefore, that the results

described herein are not final, and the conclusions tenta-

tively drawn are subject to revision at such time as the data

are completely analyzed and appropriate ovalﬁations of possible

—_ . systems implications are completed.
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.15 ’Image fror. SRI 0.061-mm diameter pinhole filr g
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CHAPTER 4

l CONCLUSIONS AND LESSONS LEARNED‘

4.1 EXPERIMEUTAL
' Tne primary effects experiments, ana, with only one
possible exception (Project 8.71), all the secondary effects
_ ané phenomenology exceriments achieved their objectives on
MING VASE. A review of the recorded data indicated that cnly
2 out of the 400 scope charnels and.none of the nearly 400
tape channele were leost. While subsequent examination of these
data records has uncoverec sorme channels which recorded un-
intelligible data, the actual cata percentage yield frox
MING VASE is probzltly the highest ever attained on a majecr
event.

‘ Keiteration and discussion of the preliminary con-

clusions of t.he— experiments appear apgrop-

riate at this po:i.nf.

| | , Py 95 s
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4.2

3
t
73]
-,
<)
>
(9]
(ol
t
[
)
14

The stemming and containment design employed for MING
VASE was completely successful in containing the detonation.
While the secondary containment provided by the TAPS may not

have been required,

brar

86




‘,b) Several convenience features have been incorporatel ir
subsecuent events based on the MING VASE experience., At
each test charber there are now (1) a telephone jack to
allow use cf a teleghone insiée the test chamber, (2) ports
for a power connection to meke available power and lights
inside the charber, anc (3) feedthrouch connector ports
have been exterded to allow increasinc the radius of cur-
vature of the jurmper cables inside the chamber and to lessen
the strain on connectors.
4y Notwithstandinc the mincr problems discussed above,
MING VASE has to be considerec one of the most troublefree,

ideal environrerts from an experimental standpoint.




APPENDIX A

SRI STEMIING AND CONTAINMENT Dmmosncs.

' The following is taken verbatim from Reference 2.

“SCENARIO OF EVENTS AND DISCUSSION OF DATA:

PRESSURZ




e
I S ——
N
e
l COMPARISON WITH PREDICTIONS
In Figures A.1l and A.2 peak values of the radial, vertical,
and transverse accelerations and particle velocities at
various ground ranges (adjusted for baseline shifts if any)
are shown cormpareé with predictiorns. The prediction curves
are taken fro— DASR-1285 for Rainier Mesa tuff. It has been
noted by others that the tuff in Area 16 has less water con-
tent than that in Area 12 and that this would have the effect
éf greater atteruztior. of the earth shock. The time ¢f arrivel:z
as a function of ground range are shown plotted in Figure A.3.
No prediction of velocity was made before the event; however, “
it will be noted that the seismic velocity is much lower thren
than observed on other events in Area 12, which is another
l indication of the difference in the character of the rock
in which MING VASE was placed.”
' W The data upon which Figures A.1l, A.2, and A.3 are based

are displayed ir Figures A.4, 2.5, and A.6.

//7'6—’/” T -10/
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APPENDIX B

PROJECT OFFICER REPORTS WP

1. - The reguirement for submitting a POR has been
cancelled@ for the following project agencies:
Project 8.53 Moleculon Research Corporation - Passive
Diagnostics
Project 8.71
Project 9.64 Gulf General Atomic - Long Time Tunnel
Environmsnt Measurements
‘ Tre following reports have been published by the
AEC Laboratory indicated reporting their work on MING VASE,
&d no DASA FOR will be published reporting the work covered.
Project 6.43 L. B. Neely, Organizatiqn 9126, "Instru-
mentation Report, Sandia's Participation
on kNG vast (@) sc-DR-69-284, June,

1969; Sandia Laboratories Albuguerque,

sew necico, -

Project B.44 James L. Rea, Organization 9114, "MING
VAST Preliminary Post-Test Repor':
'E 3410/1461, SC-DR-69-66, January 1969;

Sandia Laboratories, Albugquergue, New
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Project 8.51 D. W. Bergen and R. R. Fullwood, “Neutror.
Experiments on MING VASE "’, LA-4135,
Novenmber €, 1969; Los Alamos Scientific

Laboratory of the University of California,

Los Alamos, New Mexico; —

Project £.91 W. D. Benedick, "Neutron Irradiation

o

Effects on Sandia Quartz Gages "‘,
341071447, SC-WD-69-300, June ,1969;
Sandia Laboratories, Albuquergue, New

Mexico; —

5. ’ It is anticipated that the AEC laboratory indicated
will furnish a report to Test Command, DASA to be published
as a DASA POR.
Project 8.31 Lavrence Radiation Laboratory - Phenome-
nology Expeximé;x.ts
Project 8.43 Sandia lLaboratories, Albuguergue - "Blow-~
off Experiment” .

Project B8.52 Lawrence Radiation Laboratory - Output

Diagnostics

4. ‘ The following agencies have already submitted réports

to Test Command, DASA to be published as a DASA POR.
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Project Agency POR Number Status

8.54 USNRDL 6322 Accepted for Publication
8.55 SR1 6323 Accepted for Publication
8.60 LMSC=-NSPO 6324 Returned for Rewrite

8.70 GE— 6325  Tech Director Review
.82 Gz— 6327  Tech Director Review

8.85 KN=SAFSCOM . 6330 Accerpted for Publication

8.86 €33} Returned for Rew:rite'

8.85 —5333 Accepted for Publication
SRI

9.62 6335 Accepted for Publication
' 8.70 IMSC 6336 Accepted for Publication
5. ‘It is anticipated that these reports will be re-
l ceivéd by Test Commané, DAS: to be published as a DASA POR.
Project Agency POR NUMSER
| |
8.89 AFTL 6334
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