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MINOR SCALE was a high explosive (HE) test sponsored by the Defense Nuclear Agency.

It was detonated at 1220 hours on 27 June 1985 on the White Sands Missile Range, NM. The
explasive charge consisted of 4744 tons of ammonium nitrate fuel o1 (ANFO) poured in bulk
into a 44-foot (13.4-m) radius fiberglass hemisphere. The resulting airblast provided the
scaled equivalent atrblast of an 8 KT (33.44 TJ) nuclear device.

The primary objective of the test was to provide an airblast and ground shock en-
vironment for Department of Defense (D00) sponsored experiments. These experiments were
designed to determine the response of tactical and strategic weapon systems, communications
equipment, vehicles, and a variety of structures to this environment. A secondary objective
was to provide a simulated precursor environment for several other experiments. A third
objective was to provide a thermal environment (in addition to airblast) for several
experiments.
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SECTIUN 1
INTRODUCTION

1.1 GENERAL .

MINOR SCALE was a high explosive (HE) test sponsored by the Defense
Nuclear Agency (DNA). It was detonated at 1220 hours on 27 Jun 1985. The planned
explosive charge consisted of 4440 tons (4400 Mg) of ammonium nitrate-fuel oil
(ANFO) poured in bulk into a 44 foot radius fiberglass hemisphore. The resulting
airblast provided the equivalent airblast {scaled) of an 8 kt (33.44TJ) nuclear
device. The detonation of this charge provided an airblast and ground motion envi-
ronment that was used by a variety of agencies to collect basic explosive environ-
ment data or to test systems against a simulated nuclear environment.

In addition to the basic blast, one series of experiments measured the
effects of a simulated precursor environment. These experiments were placed in one
of eight helium filled bags that provided the precursor near the ground.

Another series of experiments were placed near Therma)l Radiation Sources
(TRSs) and were subjected to a combined afrblast/thermal environment. TRS units
were used previously on both the MILL RACE and DIRECT COURSE events. MINOR SCALE
had seven TRS units placed on the testbed at overpressures ranging from 12 psi (83
kPa) to 3.4 psi (23 kPa). Appendix A gives a list of acronyms and abbreviations
used in this veport.

1.2 TEST OBJECTIVES.

The primary objective of the test was to provide an airblast and ground
shock environment for Department of Defense (DOD) sponsored experiments. These
experiments were designed to determine the response of tactical and strategic weapon
systems, communications equipment, vehicles, and a variety of structures to this
environment. A secondary objective was to provide a thermal environment (in addi-
tion to airblast) for several experiments. A third objective was to provide a
simulated precursor environment for several other experiments.

1.3 TEST FACILITIES.

The test was conducted at White Sands Missile Range (WSMR), approxi-
mately 20 miles (30 km} south of the northern boundary (see Figures 1.1 and 1.2) at
the Permanent High Explosive Test Site (PHETS). Ground zerc (GZ) was the same
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Tocation as the GZ for DIRECT COURSE. This location allowed the reuse of nearby
roads, the instrumentation parks, the three DIRECT COURSE instrumentation radials,
and most of the diagnostic camera bunkers.

1.3.1 Testbed.

The MINOR SCALE testbed consisted of four {nstrumented radials {one
precursor radtal), four separate unmanned instrumentation parks, a timing and firing
park, and an administration park (Figure 1.3). About 175 experiments were located
on the testbed. Figure 1.4 shows the overall layout of the testbed, and Figure 1.5
shows the layout of the major experiment groups.

1.3.2 Explosive Charge Container.

The charge was designed to contain 4880 tons (4436 Mg) of ammonium
nitrate-fuel oil (ANFO) poured into a fiberglass hemisphere. The design was an
adaptation of the DIRECT COURSE charge container concept with a smaller {less than
one percent) container to charge ratio. The ANFO was manufactured zs a small prill
of ammonium nitrate, similar to Yawn fertilizer. The fuel oil was then mixed in
with the prills and absorbed, creating the ANFO.

The container was a segmented fiberglass hemisphere 44 feet in radius.
The base of the hemisphere consisted of 24 identical segments and the top (or cap)
consisted of 12 segments as shown in Figure 1.6. A cross section of each segment
{Figures 1.6 A, B, and C) can be described as follows: the inner surface was 174
inch of fiberglass. The core consisted of 3 inches of cardboard. The outer layer
was a different thickness depending on the height above the ground. At ground level
the fiberglass was 3/4 inch thick; at the top of the hemisphere it was 1/4 inch
thick. Individual segments were assembled by placing an additional quarter inch
fiberglass patch on the inner and outer surfaces along each joint.

The entire structure rested on a wooden, circular frame that sat on 25§
vertical, buried, wooden piles. The interior ground area was covered by a poly-
ethylene sheet to prevent the absorption of ground mofsture. The engineering draw-
ing of the fiberglass hemisphere are shown in Figures 1.7 through 1.10.

In March 1985 the hemisphere fabrication contractor arrived at WSMR and
started the erection of the 36 panels of the hemisphere container. Erection was
completed on 8 April 1985. Continuous ANFQ Toading into the sphere began June 17,
1985. The ANFO was about 4 feet high against the walls at 1700 hours June 18. At
1600 hours on June 21 visual observation of the container indicated no problems. At
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2000 hours an inspection showed small (less than 1/8 inch) cracks had dcveloped at
the edge of the field-applied fiberglass joints. The cracks ran from the ground to
about 10 feet up the sides of the hemisphere.

On Sunday, June 23rd, about 1600 hours a decision was made to stop
loading because ANFO was being added very slowly due to the necessity to distribute
the ANFO at the top of the container. Continuation of loading at this slow rate
would impact the schedule. Approximately 4744 tons were in place at this time.

At 1800 hours, a loud sharp "crack” was heard by NMERI technicians work-
ing near the container. As they watched, a very large crack began to form at radial
of 172.5°. The crack continued to open for about 30 minutes and then stabilizea
with about a 2-inch separation. See Figure 1.1l for picture one hour prior to
detonation.

At 0145 hours Monday 24 June, a crack developed in the container. The
joint at radial 172.5° opened to about 6 fnches, followed immediately by ANFQ spill-
ing out of the crack onto the ground. A second crack later developed at the 52.5°
radial. See Figure 1.12 for picture one hour prior to detonation., The spilled
ANFO, estimated at 120 tons at the 172.5° radial and 100 tons at the 52.5° radial,
was left in place for the detonmation at 1220 hours plus 0.03 seconds on 27 June
1985.

1.3.3 ANFO Mixing.

A mixing plant to add diesel oil to ammonium nitrate to make ANFC
(Blasting Agent) was set up on the North Range, WSMR, in support of MINOR SCALE High
Explosives Test. The mixing plant is located 1.45 miles east of route 7, on route
20. Fuel oil delivered to the mixing plant in trucks was discharged into the auger
carrying the ammonium nitrate from the hopper to elevators. The ANFO was gravity
loaded into trucks from the elevators for delivery to the hemisphere at GZ. The
trucks used to transport the ANFQ were appropriately marked, as well as the mixing
plant. The raw material for the ANFO, at the mixing plant, was Timited to 100 tonms
of ammonium nitrate and 100 tons of diesel fuel oil.

1.3.4 Explosive Operations.

After completion of the fiberglass container and prior to ANFU 1/
the booster charge was emplaced at ground level in the center of the ¥
fiberglass container.
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Figure 1.11.

Figure 1.12.

First ANFO Teak.

Second ANFO Teak.
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A. The booster, consisting of 310 pounds of Octol, was constructed in a
hemispherical shape approximately 25 inches in diameter. Two sub-booster pellets
were emplaced in the Octol booster. Each sub-booster had two lengths of flexible
confined detonating cord (FCDC) attached and was extended outside of the fiberglass
container and tied off during the remainder of the charge loading operation.

B. ANFO Loading. 4744 tons of ammonium nitrate-fuel oil mixture {ANFO)
were loaded into the 88-foot diameter, honeycombed, fiberglass hemisphere. The ANFO
was delivered to the test site in bulk form from the mixing plant in hopper trucks
and pneumatica1iy discharged into the hemisphere. Two workmen inside the hemis-
phere, wearing self-contained breathing apparatus, distributed the ANFQ to insure a
uniform level. This process continued until Joading was terminated. The entire
loading operation required approximately 10 days to complete. Loading was conducted
during daylight hours, except for the evening of 22-23 June.

ANFO quality control was monitored by personnel from the Naval Surface
Weapons Center (NSWC). Samples of ANFO were taken from each load and analyzed for
fuel o1l content and particle size. Each load was weighed on a platform scale to
track actual charge weight. Particle size and particle size distribution are
important for both charge density/weight results and ANFO sensitivity.

C. Booster System/Pre-Arming. The MINOR SCALE booster system, supplied
by NSWC, consisted of a 25-inch diameter OCTOL (75/25 HMX/TNT) hemisphere main
booster weighing nominally 310 pounds and containing 2 CH-6 sub-booster pellets.
Four 60-foot aluminum sheathed, flexible, confined, detonating cords (FCDC) transfer
detonation from the exploding bridgewire detonators to the Octol hemisphere. Pre-
arming consisted of placing the Octol hemisphere and sub-booster assembly inside the
fiberglass hemisphere prior to charge construction. The FCDC lines were pre-posi-
tioned inside during assembly and exited the hemisphere through the botton and were
tied off once the detonator holders were attached.

Arming consisted of attaching the four TC234 detonators to the detonator
holders at the end of the FCDC lines and enabling the Arming and Firing (A&F) Sys-
tem. The detonators and firing system were designed, supplied, and operated by
Sandia National Laboratory Albuquerque (SNLA), Division 7132. Four 300-foot “C"
cables, pre-positioned in the structure, attached the detonators to the X-unit
located on the test pad. This unit was connected to the ASF system located in the
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Timing and Firing (T&F) Van, approximately 6000 feet away in the West Instrumenta-
tion Park. The A&F system consisted of an arm panel with an "Arm/Safe" key switch
and monitor lights, a high voltage panel, an interlock panel, two power supplies,
and a cable lock box with key. The system was Tocked out until after final arming
by the two keys in the system.

1.4 SPECIAL ENVIRONMENTS.

1.4.1 Thermal Radiation Source (TRS).

1.4.1.1 Introduction. A policy decision by HQ DNA was made in October 1984 that
2 TRS environment would be provided as part of the basic test environment for ap-
proved U.S. experiments. Seven U.S. units would be fielded. The U.K. coild par-
ticipate with their TRS unit on a non-interference (with NDNA units) basis. DNA
would furnish fuets and test bed construction on a cost reimbursable basis.

At the HQ DNA MINOR SCALE Experiment Proposal Review in March 1984,
requirements to field seven TRS units were identified and approved. One U.S. unit
was later withdrawn from the event at the request of the experimenter.
iments are listed by experiment number and TRS unit number in Table 1.

Science Applications International Corp. (SAIC), Albuquerque, the devel-
oper of the TRS system used on MILL RACE, proposed substantial modifications to the
TRS system that were to improve performance of the units. The modifications in.
cluded shortening LOx lines to the nozzles, pre-cooling the LOx plumbing, placing
DIRECT COURSE unit components in modular frames, and converting the pilot flame fuel
from propane to Hydrogen. Flexibility of positfoning the noz2le modules to fit the
experiment requirements was retained. During November of 1984 SAIC was contracted
by the Defense Nuclear Agency to modify the seven TRS units as proposed. The scope
of contract is given in DNA Contact DNAQOl-85-C-0100.
1.4.1.2 Construction and Testing. Due to the poor performance of the TRS units
on the DIRECT COURSE event (see TER for DC) additional help was enlisted from two
national laboratories. The Oak Ridge and Los Alamos National Laboratories were
brought on board the project prior to the design review to provide consultation
assistance to FCONA and SAIC 1in avoiding potential difficulties in the compressed
schedule getting to the MINOR SCALE event.

ORNL proviced representatives at monthly review meetings. Their repre-
sentatives had expertise in the areas of cryogenics design, and instrumentation.
ORNL was prepared to investigate issues arising by experiment or calculations.

TRS exper-
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LANL provided representatives at monthly meetings. Their representa-
tives offered expertice in shock hardening and structure design.
The characteristics that the modifiea TRS units were to have were:

Radiant Power: 60-100 megawatts/nozzle

Spectrum: 2600 K Quasi-grey body

Maximum Flux: 55 Calories/centimeter squared/second
puration: 0.6-4.0 seconds

Nozzle Spacing: 1-5 meters

LOx pre-cooldown: A1l nozzles

To support the pre-cool down system two 100 gallon LOx tanks were added
to the DIRECT COURSE components along with an increased high pressure Nitrogen gas
capacity. Two tanks, vise one large tank, were used to keep LOx lines short and
equal length to all nozzles plus balance the weight of the total modular unit. The
increased LOx capacity along with the pre-cool down flow dictated that more hiyh
pressure Nitrogen be available in each unit. To accomplish this the number of
collector botties was increased from four to six.

SAIC produced the design drawings and contracted the fabrication of the
modular frames. After fabrication SAJC assembled the components into the franies at
their Albuguerque facility. The final size of the frames is 40 feet long, 8.5 feet
wide, 7.5 feet tall. A1l components are internal to the frame. The total weight of
a complete dry unit is near 10 tons.

The first frame was compieted and delivered to SAIC on 11 February 1985,
The components were placed into the frame and the complete unit arrived at KAFB on 1
March 1985.

Unit one (the first unit completed) was tested in a temporary pit inside
a wind protection fence. The test series consisted of 18 four nozzle events. Two
nozzle spacings were used. Unit one was moved to WSMR on 18 March 1985.
1.4.1.3 Fielding and Instrumentation. Table 1.1 shows the units assigned to
MINOR SCALE.

The units were placed in steel walled free standing pits. The pit floor
consisted of eight concrete anchors, and 1-2 feet of gravel for water drainage.
Aluminum honey comb was placed at the perimeter of each pit between the top of the
pit wall and the unit blast plates for blast overpressure cusion/seal.

17
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Table 1.1. Unit assignment for MINOR SCALE. 4.4.1.4
WSMR for ed

Unit Pit Experiment
Number Number Number Agepcy F  TTmTTTTIT

1 6 1300 NEL (WSMR)

2 1 1320 NEL

3 5 1325 NEL

4 2 1375 NEL

5 3 5107 NATIC

6 4 5109 HDL

Unit number corresponds to the order of production
by SAIC.

....................................................................................

Four active calorimeters were placed on the GZ side of each unit for
diagnostics monitoring of unit performance. The sensors were located aligned with
each nozzle and placed seven feet away at six feet elevation. The active calorim-
etry was fielded, recorded and data reduced by BRL.

The TRS control system was capable of monitoring each unit in the areas directly
of : system am
Nitrogen gas pressure days to
Pilot flame operation tion tes
Control communication status flows, ¢
Table 1.2 indicates the nozzle spacing used on each unit.
flows we
-------------------------------------------------------------------------- burn usi®
Table 1.2. Nozzle spacing.
damaged
Unit Experiment was lat-
Number Number Nozzle Spacing others.
1 1330 19'9", 6'11", -6'11", -19'9"
2 1320 7'0", 3'6", -3'6", -7'0" nozzle
3 1325 11'6", 3'9", -3'9", -11'6" were re=
4 1375 11'6", 3'9", -3'9", -11'6" !
5 5107 116", 3'9", -3'9", -11'6" units O
6 5109 11'6", 3'9", -3'9", -11'6" listed

18
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4.4.1.4 Dry Runs. Table 1.3 indicates the actual dates of arrival at KAFB and
WSMR for each unit.
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Table 1.3. T7TRS arrival times.

Unit
Number Arrive KAFB Arrive WSMR

1 01 Mar 85 18 Mar 85

2 18 Mar 85 25 Mar 85

3 25 Mar 85 Q1 Apr 85

4 01 Apr 85 08 Apr 85

5 08 Apr 85 15 Apr 85

6 15 Apr 85 22 Apr 85

7 22 Apr 85 N/A

R S 4 = e D . " P = P e " e T S = -

Upon arrival at WSMR each unit was finstalled into its pit by crane
directly from the transporting truck. BFECNY connected the unit into the control
system and bolted on the 3/8 inch thick blast plates. This action took two to three
days to complete. After installation was completed all unit subsystems were func-
tion tested. This testing consisted of pilot flame burns, LOx fiows, LOx Al cola
flows, control system communication drills.

After all six units were individually tested, collective LOx Al cold
flows were conducted. On three occasions prior to the first MFP a total system hot

burn using event timing was successfully executed.

On the 12 June 1985 collective burn one nozzle module on unit 1 was
damaged by the failure of the graphite nozzle block early in the burn sequence. It
was later determined that slight cracks had gone undetected in that unit and four
others.

Unit 1 was put back into service within 24 hours by moving a complete
nozzle module from unit 7 at KAFB into unit 1 at WSMR. A1l cracked graphite nozzles
were replaced prior to the next test of the system.

The TRS system participated on both MFPs and Dress Rehearsal with all
units burning hot and for the event durations. The burn times for each unit are
listed in Table 1.4. Figure 1.13 shows one of these burns.
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Table 1.4. TRS burn times.

Unit Number Burn Duration

2.0 sec
4.5 sec
1.3 sec
1.3 sec
3.0 sec
4.3 sec

N W N e
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1.4.1.5 Event Results. A1l 28 pilot flames ignited on command from the central
TRS controller. All nozzles burned for the prescribed duration and the planned
levels of heat were delivered to each target.

TRS units experienced blast over pressures ranging from 3.5 to 11.0 psi.
No damage was sustained by any unit.
1.4.1.6 Post Event Tests and Recovery. No post event testing was performed on
the units. A1l fuels were purged from the units and they were prepared for transit
to KAFB. The first three units were moved to the KAFB TRS site on 24 July 1985.
The Tast three units arrived at KAFB on 7 August 1985.

1.4.2 Thermal Precursor Simulation.

The thermal precursor simulated the effects of a thermal ground layer on
the blast wave propagation. The thermal flash from a nuclear device heats the
ground and the surface air near the detonation. The blast wave travels through the
heated surface air faster and creates a precursor of the shock wave near the sur-
face. The thermal precursor simulated this environment by providing a two foot high
layer of helium gas at the time of detonation. Since pressure waves advance faster
in helium than in air, the shockwave moved faster in the helium environment and pro-
duced a simulated precursor. The helfum was contained beneath eight mylar bags.
The bags covered a total area approxiamtely 400 feet wide by 950 feet long as shown
in Figure 1.14. The first bag began 400 feet from ground zero. The bags were
positioned two feet above the specially-prepared dusty surface. The sides of the
bags were buried in the ground to prevent excessive helium loss.
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Figure 1.14. Helium envelope for dusty precursed radial MINOR SCALE.
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Forty sound velocity probes which contained high voltaye spark gaps and
microphone sources were installed on the precursed radial. The spark gaps were part
of a system for measurement of helium concentration in the helium bag. Plastic
covers were placed over each spark gap probe during calibration, as a personnel
protection system. Each caver was marked "Danger High Voltage" and “Do Not Remove".

Twenty-three experiments were designed to measure the properties of the
precursor. In addition, eight hardened mobile launcher {HML) models were subjected
to this environmgnt and their responses were recorded.
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SECTION 2
TEST REQUIREMENTS, PLANNING, AND ORGANIZATION

2.1 TEST REQUIREMENTS.

The purpose of DNA sponsored HE simulation tests is to provide a testbed
for a simulated nuclear airblast ground shock and thermal radiation affects. The
airblast and thermal pulse environments are used to evaluate target response of
military and civilian structures, equipment, and systems, investigate {study) phe-
nomenologies, validate predictive techniques and expand experimental data bases.

Recent HE test programs include:

a. PRE-DICE THROW-shaped charge development program at WSMR in 1974-5,

b. DICE THROW-600 ton ANFO surface stacked charge at WSMR in 1976,

c. MISER'S BLUFF, Phase I-multiburst charge development program at WSMR

in 1977.

d. MISER'S BLUFF, Phase II-120 ton ANFO stack-charge, and six 120 ton
ANFO stacked charges multiburst tests at Planet Ranch, AZ in 1978,
MILL RACE 600 ton ANFO surface stacked‘charge at WSMR in 1981,
PRE-DIRECT COURSE height-of-burst concept development program using
24 tons of ANFO at WSMR in 1982, and

g. DIRECT COURSE-609 tons of ANFO, 166 foot height-of-burst shot at
WSMR October 26, 1983.

The current MISTY CASTLE test series continued with the third test in
the series, MINOR SCALE detonated 27 June, 1985 at WSMR. MINOR SCALE was an 8 kt
(scaled) nuclear airblast equivalent test with a hemispherically shaped charge.

2.2 TEST PLANNING.
2.2.1 General.

In December 1983 Headquarters DNA sent letters requesting experiment
proposals to the appropriate US and foreign government agencies. A DNA proposal
review panel selected the participants for the test in April 1984. Technical sup-
port plans were submitted from April-Jduly 1984. The first project officer's meeting
(POM) was held in July 1984, the second in September 1984, and the third in November
1984. Numerous additional project officers meetings were held at the permanent high
explosive test site (PHETS) on the White Sands Missile Range (WSMR), New Mexico,
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guring April, May and June 1985. Table 2.1 shows the major MINOR SCALE milestones.
Figure 2.1 shows the MINOR SCALE master schedule.
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Table 2.1. MINOR SCALE milestones.

Activity

Planning meeting
Request for experiment proposals

Proposals review meeting --
foreign countries

Proposal review meeting

Approval letter to experimenters
First Project Officers Meeting (POM)
Start of test bed construction
Initial cost estimates provided
Second POM

Experiment construction began

Third POM

Start erection of charge container
Completion of cable installation
MFP + 1

Start ANFO loading

MFP + 2

Dress rehearsal

MINOR SCALE executed

29-30 November 1983
12 December 1983

16 April 1984

24-26 April 1984

10 May 1984

23-27 July 1984
September 1984

30 August 1984

24-28 September 1984
Fall of 1984

29 November -
5 December 1984

11 March 1984
10 May 1985

12 June 1985
14 June 1985
18 June 1985
22 June 1985
27 June 1985

- 1 - " - A e k0 o S A Y o T

To obtain approval for use of WSMR for MINOR SCALE a new Operationa}
Requirements document (OR) 96315, in the MISTY CASTLE test series was prepared and
submitted to WSMR. The OR described detailed support requirements requested from
WSMR. WSMR approved the propased site for MINOR SCALE and provided for use of WSMR
support facilities for FCDNA. Seven Operations Directives (0D) were issued. The
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following Operational Directives are contained in Appendix B: (1) 96315A, 4800 Ton
ANFO Event; (2) 96315B, Laser Test; (3) 96315C, ANFO Mix and Loading; (4) 96315D,
Ground Check; {5) 96315E, Project Checks; (6) 96316A, Aircraft Flights; and, (7)
963168, B52 Aircraft. Each 0D defines the support WSMR directorates were to provide
to the MINOR SCALE effort. WSMR test coordination for MINOR SCALE was provided by
the National Range Programs Directorate (NR-PD). Two operational requirements (OR)
one for the MINOR SCALE Event and one for Aircraft Support were issued. They are in

Appendix B. .
Following the assignment of a MINOR SCALE Test Group Staff (TGS), the

staff proceeded to select agencies to provide technical support in the following
areas:

Airblast and Thermal Measurements.

The Ballistic Research Laboratory (BRL} was selected to provide the
free-field airblast measurements on the test site from 4000 psi to 1/4 psi. They
measured the time of arrival, the amplitude and waveforms of the airblast overpres-
sure. BRL also recorded the free field thermal environment produced by TRS units.

Ground Motion Measurements.

The U.S. Army Waterways Experiment Station {WES) obtained the free field
airblast induced ground motion data and documented the ground shock phenomena.

Charge Container.

The University of New Mexico Engineering Research Institite (NMERI)
provided the design of the container system and supervised the construct. of the

charge container.

Quality Control of the ANFO Filling Operation, Booster Placement and
Pre-arming of the Charge.

The Naval Surface Weapons Center (NSWC), Dahlgren, Virgina monitored the
ANFO fuel oil content, particle size distribution and the net charge weight. In
addition they supplied and installed the booster system, and were responsible for
pre-arming the charge.

Arming and Firing.

Sandia National taboratories, Albuguerque (SNLA)}, Division 7132, pro-
vided the charge arming and firing support. Firing cables, X-unit, and the timing
and firing interface equipment were provided and exercised during each dry run.
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Far Field Airblast Damage Predictions and Barograph Measurements.

SNLA, Division 7111, provided predictions of airblast propagation and
synoptic patterns based on meteorological conditions. This was to help avoid
offsite damage effects, to measure small pressure amplitudes in selected, repre-
sentative locations verifying predictions, and to provide factual data for any
damage claim adjustments,

Meteorology Support.

This combined effort by SNLA, Division 7111 and the WSMR Meteorological
Team of the Atmospheric Science Laboratory provided wind direction and velocity, air
temperature, and humidity as a function of altitude through rawinsonde balloon
launches. This information in predicting far field airblast damage ard was essen-
tial in making the “"go" decision for test execution. An SNLA tethersonde recording
system was used to record barometric conditions from ground surface to 1500 feet.

Documentary Photography.

The WSMR contractor, Oynalectron Corporation, provided documentary
photographic support to participating agencies and FCDNA. Over __  still photo-
graphs (black and white, color and slides) were taken to document progress and test
results. Motion picture documentary film (4,600 feet) was taken of the testbed
activities and experiment installation for the primary purpose of producing a docu-
mentary movie.

Technical Photography.

The majority of technical photography coverage of blast effects on
testbed experiments was provided by WSMR (STEWS-NR-DO). The Denver Research Insti-
tute (DRI) and Norway also provided technical photographic coverage.

Diagnostics.

Optical diagnostic coverage of the detonation, shockwave and cloud was
provided by WSMR (STEWS-NR-DO). Diagnostics of the ANFO detonation was done by AFWL
(NTEQ) and DRI.

Anthropormorphic Mannikins.

The Life Sciences Division of Los Alamos National Laboratory fielded and

conducted damage assessment on mannikins for those experimenters evaluating blast
hazards on humans.
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Engineering Support.

Tech. Reps., Inc., (TRI), Albuquerque, NM, provided engineering field
support, testbed layout drawings, design of TRS pits, and construction drawings for
some experimenters.

Logistic Support.

Logistic support was provided from several sources. The FCDNA supply
system, the FCDNA Acquisition Office (FCA)}, local purchase agreements in Socorro,
and White Sands Missile Range (WSMR) were used to provide the broad range of logis-
tic requirements for the test.

Technical Reports.

TRI, Albuquerque, NM, prepared the camera-ready copies for the Program
Document, the changes thereto, and the Test Execution Report. TRI will also assem-
ble and organize the camera-ready copies from the MINOR SCALE Results Symposium.
2.2.2 Project Officer Meetings.

Project Officer Meetings (POMs) are held periodically during the course
of planning and executing a high explosive test to facilitate the exchange of infor-
mation between experiment project officers, and the Test Group Staff and support
agency personnel. Three POMs were held (July, September, and November 1984) before
fielding commenced to accomplish all planning and design. At the first POM experi-
menter requirements and the scope of experiments were established. At the second
POM 2 review of all suppart design and test bed layout was conducted; and at the
third POM, approval of all design plans were supposed to be obtained. Reimbursable
cost estimates were prepared following the second and third POMs.

POMs at the test site commenced three months before the original test
date and were held two weeks apart initially with increased in frequency up to the
test. The purpose of these POMs was to exchange test preparation information and to
plan test activities. Specifically, topics discussed included:

e Construction schedule
MFPs
Staff and experimenter status reports
Countdowns
Re-entry plan
Recovery plan
Administrative matters
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2.2.3 Security.

Security concerns were significantly greater in MINOR SCALE than on
DIRECT COURSE or MILL RACE. Approximately 25 percent (over 50) of the experiments
were classified either pre and/or post event. This required significant operational
security (OPSEC) planning prior to fielding, and positive security controls on the
test site before and after the event. The FCDNA CI detachment provided assistance
during the entire OPSEC effort by providing planning guidance to concerned experi-
menters. In addition to OPSEC planning, there was positive control of the test
site, or portions thereof, for personnel safety and during dry runs and event day.
Security plans were published in the MINOR SCALE.

2.2.4 Environmental Assessment and Archeological Survey.

Although there is a WSMR Environmental Impact Assessment for National
Range Operations, the assessment does not cover large HE tests. DNA therefore
contracted with Kaman-TEMPO, to have an Environmental Assessment (EA) prepared for
the previous large HE test, MILL RACE, which was detonated 16 September 1981.
Another EA was prepared for MINOR SCALE and published 4 September 1987 by Kaman
Tempo. A "Finding of No Significant Impact" Statement is contained in Appendix C.

In preparing the MINOR SCALE EA, special consideration had to be given
to the impact of the MINOR SCALE and follow-on tests on McDonald Ranch (Figure 2.2)
and any archaeological sites in the test operating areas.

' To determine that no archaeological sites would be damaged by test
activities, WSMR contracted to have an archaeo]ogical survey conducted of the area
within a radius of 12,000 feet (3,658 meters) from GZ for MILL RACE. No significant
archaeological sites were found within the test area. The PRE-DIRECT COURSE test
site did not have to be re-surveyed because it was totally within the original MILL
RACE surveyed area. Because the DIRECT COURSE GZ was 1000 feet east of MILL RACE,
the original archeological survey area had to be expanded. WSMR contracted with
Eastern New Mexico University (ENMU), Portales to survey the area. The report
identified no archeological sites within the DIRECT COURSE area of activity. The
MINOR SCALE EA also showed the archeological jites in the test area.

2.2.5 Public Affairs Plan.

A Public Affairs Plan (Appendix D) describes policies, objectives, and
responsibilities, and provided guidance for the conduct of public activities in
connection with the MINOR SCALE test. An [nformation Brochure (Appendix E) was
prepared for distribution immedfately before the event.
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Figure 2.2. Aerial view of McDonald Ranch House.

2.2.6 Safety.
A. Responsibilities.

The Director, Test Directorate, Field Command, DNA (FCT) has ulti-
mate responsibility for the safety of all operations, personnel, and equipment on
FCONA conducted tests. The Safety Program was the responsibility of the MINOR SCALE
Test Group Oirector (TGD). The Test Directorate Safety Engineer implemented Test
Directorate Safety Programs and was responsibile for coordination of all MINOR SCALE
safety issues with the Chief, Safety Office, WXMR, for the TGD.

Each agency was responsible for:

1. The safe conduct of its operations at WSMR.

2. Coordination of hazardous activities with the TGD to prevent
jeopardizing other experimenters and their equipment.

3. Reporting all accidents to the TGD.

4. Knowledge of, and compliance with, the DIRECT COURSE safety

requirements.

wn
.

Preparation of Safety Standard Operating Procedures.
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B. MHazardous Materials and Qperations
The MINOR SCALE test operation had a variety of materials and opera-
tions that were potentially hazardous. The generated hazards were minimized by
cooperation between agencies, by making all personnel aware of them, and by use of
good judgment in working with hazardous items and operations. In addition, there
were natural hazards which exist because of the locale and environment. Some of the

more serious potential hazards that were dealt with at the MINOR SCALE tesibed are
listed below:

1. Natural Hazards.
A summary of hazards which might be encountered at WSMR was
provided to all personnel assigned to, or visiting, the MINOR SCALE testbed.
2. Construction Hazards.

During site preparation and construction of the many structures, hazards
were minimized by proper use of personnel protective equipment and instruction in
safe operation and use of equipment.

a. All applicable DSHA regulations were complied with and enforced
during site work.

b. The use of hard hats, safety glasses and proper safety shoes
were required at the work site.

¢c. Work areas were surveyed and fire extinguishers placed to assure
protection against fire hazards.

d. First aid equipment was available and easily accessible at the
site.

3. Electrical Storms.

Electrical storms are quite common in the WSMR area. To protect
against personnel injury and equipment damage potential gradient meters were sup-
plied for use in determination of the approach of electrical storms. Explosive
handling and LOX transfer operations were terminated whenever an electrical storm
came within 5 miles of the hazardous operation.

4. MINOR SCALE Testbed Hazards.

This event involved hazards which were unique to HE simulation
testing. Table 2.2 displays the hazardous operations which were identified for this
event. Specific Safety Standing Operating Procedures for each operation were pre-
pared by the respective experimenters and the TGSO and were approved by the WSMR
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Table 2.2.

MINOR SCALE hazardous operations.

ONA Haxard
fonex  Exp. Tyve Class
No. No. Description of Operation Hazard Mazard fre Post Communts Mency
F-1 Assambly of fiberglass Mechanized equip- < 2 3 Major construction Mo | ded
charge container mnt; smrtat 1ifts; operation; pertonnel  Fiderglass
lower pang) sections Mazard from falling
waigh 2840 pounds objecta/working at
heights; esmeuvering
with hetvy loads
¥-2 ANFD) mizing plaat Joacn i um nitrats | 84 R I ] Standard AFD handling;
operation mized with dieseld peavy treck traffic;  Contracter
oft on site to make vgers, elevators,
MFO, blasting agent hoppers
F-3 Mefn booster esplace- 310 1b. octal booster, The actsl beoster and NSWC/NMERL
sent & main charge 4 FCOC Yines, 4800 FCOC 1ines will be
construction tons MFO LEC. 2 ) {rstalled fnside the
fiderglass charge
container, then MFD
1oaded by preumatic
Wik trucks
F-4 Pre-arming, Arming, Oi-4 Sub-boosters  1,E 2 As part of firim S/ WSUC
and detonation and datonators coun . ditomators
connected to AW installad, ASF system
systam hooked up and sveed;
postihot-safe systam,
tnipact testhed
F-5 8720 neltum sound velocity 3500 volt spark o8 €.8 3 3 Vazard mnly during SAIC
probes qages; helium Mgh © gage tasting; once
pressure gas systam precurisd helium Doy
emplaced, Jouge
nacomssfrle
F-6 8707  Laser field operations 100 joule-pulsed R 2 3 Haxard only during ol
wavh laser aatibration tests;
specisl procadures
in effuct
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Table 2.2.

MINOR SCALE hazardous operations.

{Continued)
[ 7] Nazard
Awax  €xp. Type Class
Ne. Mo, Description of Operation Hazard Nazard Pre Post Commants ;Mency
F-7 1500 81ast gauge stations 10 blast gauges with R 2 4 Sources stored until  DRES

7501 $00 wCi sourcas 1nstal led on testdes;

8709 postshot, ensure
{ntegrity, remove and
ship to DRES

F.8 202 Pyrotscmic ejecta 10 artificial sjects X.£ 3 b ] Bowling balls placed ORI
bowling dalls each 50-100°' from GZ, fired
with 2 1b pyrotschaic at 2ero timm; recovered
and electric match

F.$ 8204  Strexk X-ray Kevex 30 kv K-ray RE 2 3 Catibration tests, L
tube; intemal high spmctal procecures
voltage in effect

F-10 8706  Autamatic dust tube 54 gm datasheet, X.E 3 k] Gavges placed in ORE

catchar 54 mini-caps precursed bag area

F-11 8717  Soll characterization Troxler surface R 3 3 Gouvge used pre- and  NES
moistyre-density postshat; aot on
gauge with gamme tastbed during event
and nautron source

F-12 872 Holography 12 » toule rudy RE 3 3 Lasers internal to T
laser/) av galitua gtwge, wholly contained
arsenide laser

Fe1) 1220/ Hardened smilter Sulfur hexaflouride € | Used for pre- snd S

1221 postshot test only;
not on testbed during shot

Fo14 "8 Gasaous oxygen and  &,F.E 2 2 Servicing of 8 systems,

hydrogen, iqutd
cxygen

warm tests, postshot
safing of systems

SAIC/BFEC
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safety Office. Applicable portions of the approved SOP's were posted conspicuously
at the site of each aperation.

Table 2.3 presents a summary of hazardous materials included in the
testbed. Figure 2.3 located hazardous experiments within the testbed layout, speci-
fying access restrictions.

Postshot reentry into the test bed by experimenter personnel was not
permitted until the postshot safety teams had completed their surveys and reentry
was authorized by the TGD. The postshot safety assessment teams included DNA and
NSMR Safety and Environmental Health personnel. Postshot reentry procedures were
specified in writing and distributed to the appropriate personnel. The complete
MINOR SCALE Safety Plan dated February 1985 is on file at the Test Directorate,
Field Command, Defense Nuclear Agency, Kirtland AFB, New Mexico 87115. The basic
Safety Plan is located in Appendix F.

2.2.7 Aircraft Qperations.
Several organizations participated in the event with aircraft as summa-
rized below:

a. Particle Measuring Systems Inc. conducted cloud sampling mea-
surements utilizing a Beech Barron from T+4 minutes - thorugh T+90 minutes. Launch
and recovery was at Socorro airport. The aircraft entered the range in the vicinity
of Stallion Range Center at 5000 ft AGL and proceeded to a holding orbit south of
Mockingbird Gap. Following the detonation it passed over GZ at 1000 ft AGL and made
a pass through the dust cloud climbing to 15,000 ft AGL. At approximately T+90
minutes the afrcraft exited the range in the vicinity of Stallion Range Center.

b. Aerial photography was taken from two RF-4B aircraft. Launch
and recovery points were Holloman AFB. The RF-4B ajrcraft were vectored to their
pattern around GZ from a holding orbit in the range extension at T+2 minutes and
27,000 ft AGL.

c. Radar imagery was taken from two RF-4B aircraft. Launch and
recovery points were Holloman AFB. The RF-4B aircraft were vectored to their pat-
tern around GZ from a holding orbit in the range extension at T+2 minutes and 27,000
ft AGL.

d. The U-2 and SR-71 aircraft obtained airborne radar imagery of
the GZ area after detonation. The flight path was over WSMR airspace at high alti-
tudes.
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Table 2.3. Hazardous materials summary.
Ivee of Mazacd Seantity —location  Oyration of Mazerd =~~~
(RIS
ANG 4000 tons 62 Nemisphere 10ading - shot
OCIoL (75725 Wm/INT) 10 18y mel Hemisphere losding - shet
-6 172 s 62 Nemisphere loading - shot
1C-234 Betomstors (4):
ria 1000 =g Gl final arming - thet
15.54 om nsGe Fing) arming - shat
FCOC (4) 240 1t el Hesisphere loading-shot
Pyretechnic (408 may/ 20 I»s tLiecta Pads Late time Install - recovery
GOE tef lon)
Clectric Matches 160 my tJecta Pads Late tlae Instal) - recovery
Betosheet “ om tzp 0100 One month prier - recovery
-0 Nini-cep Dets [1] tzp 0108 One month prier - recovery
SABIATION
Premethium 147 $000 =l { Lags. 1500, Late time - recovery
1501, 8108
Cestum 13) [ FEE 3] lest Bed Used pre- and pestihol
Americum 240 40 ¢ 108 ol lest Bed Used pre- and postshot
Lasers (2) 100 jowle puised Laser Buskers Callbration and during shat
R-Ray Tube 3 Kv/638 reentgen/hr fxp. 9104 Calibration and dering shot
Lasers Ruby (12 majeuie) and tzp. 0122 Gavge Installation - recovery
qallium arsenide
PRESSURE GAS
Sullur Nexafluoride 120 16 dottle Exp. 1220-1221  Pre- and pestibet wie
Nitrogen (32) 255 cw ft (e)/108 first fleld test-pestshot
@ 2500 o3l
ELAOWNL S
Wydrogen (8) 300 cy ft (1)/1RS first fleld test - pastishol
@ 2500 psi
Ounygen (8) 250 cu It [RRYAL:T First figld test - pestshot
@ 2500 pst
({_} (@) 275 Vter (RATALH First fleld test - postshol
(8) 1500 ¢al (1)/1a8 First (lg)d test - pestishal
Blesel Fur) umerous vehicles 185 Test Positioned late-tiae - postshot
Articles Inspaction ond remevet
Hiremethone (J) S5 gal erem Exp. 006, Srums pesitioned lgte time
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Figure 2.3.

MINOR SCALE hazardous experiments.
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e. An F-14 aircraft obtained a post event damage assessment of the
GZ area through photo/thermal imagery. Launch and recovery were at Kirtland AFB,
NM. The aircraft entered the range in the vicinity of Stallion Range Center at 1500
ft AGL at approximately T+20 minutes. It conducted a figure 8 pass over GZ and
exited the range in the vicinity of Stallion Range Center. Time on station was
approximately thirty minutes.

f. There were no classified items associated with these fiight
operations.

9. An on-site aircraft coordination meeting was held on 12 March
and the final flight operations meeting was held 4 June 1985.

2.3 GROUND ZERO (GZ) SELECTION.

The decision to use the DIRECT COURSE GZ for MINOR SCALE was arrived at
by weighing the technical requirements for the event against the cost savings gained
from the reuse of the three DIRECT COURSE instrumentation radials and instrumenta-
tion parks. The technical considerations were satisfied in September 1984 when a
determination was made that diagnostic ground motion measurements were not going to
be an major objective of the MINOR SCALE event. If ground motion measurements had
been determined to be a major objective, the MINOR SCALE G2 would had to have been
located at an undisturbed site, resulting in additional testbed construction costs.

2.4 TEST GROUP STAFF ORGANIZATION.
The organization of the DIRECT COURSE test group staff (TGS) is shown in
Figure 2.4. Test Group Staff duties were as follows:
2.4.1 Test Group Director.
a. Responsible for formulation of the DIRECT COURSE test program:
(1) Planning of the test to include objectives, financing, manage-
ment, scheduling, and defining all aspects of the test program.
(2) Assist the Technical Director in preparing the scientific
experiment plan and testbed layout.
{3) Supervise the preparation of operational plans for the field-
ing, execution and recovery phases of the test program.
b. Responsible for fielding, execution and recovery of the DIRECT
COURSE Program:
(1) Direct the fielding aspects of the program onsite to include
scheduiing, construction, photography and recording systems.
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(2) Formulate and direct the safety and security plans for the test
series and appoint Safety and Security Officers.

(3) Plan, control, and report the expenditure of funds.

{4) Establish requirements for and direct logistic support.

(5) Coordinate details for the HE and TRS sources with the agencies
responsible for these technical functions.

(6) Prepares the Test Execution Report.

2.4.2 Technical Director.

a.
(1)

Responsible for formulation of the DIRECT COURSE technical program:

In coordination with experimenter agencies and the Test Group
Director (TGD), modify as necessary the technical experiments
using current best practices in crder to obtain the quality of
data required to achieve the objectives of Deputy Director
Science and Technology (DDST) approved goals.

(2} Prepare a detailed technical plan to accomplish the scientific

program and assist the TGD in preparing a schedule to assure
timely execution of the test.
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Figure 2.4. MINOR SCALE fielding organization.
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(3) Prepare the Program Document.

(4) Evaluate the effect of safety restrictions on the achievement
of the scientific objective(s).

Responsible for fielding and execution of the DIRECT COURSE techni-

cal program:

(1} Serve as an advisor on the TGS and support the TGD during
fielding.

{2) Supervise and coordinate the technical activities of the test
and advise the TGD concerning management of the technfcal
activities of the experiments in the field.

(3) Monitor the state-of-readiness of the technical experiments,
monitor installation of experiments and make recommendations
for adjusting the schedule as necessary.

(4) Coordinate impact on technical activities concerning funds,
schedules, test support, field operations, and relationships
with other agencies with the TGD and other staff members.
Coordinate with the DDST and cognizant HQ DNA Project Officers.

{5) Formulate changes in the technical plan as necessary to achieve
the scientific objectives and approve minor adjustments in the
scope of the technical experiments. Coordinate major changes
or adjustments of funding levels with the TGD and the cognizant
HQ DNA Project Officers prior to submittal to DOST for
approval.

(6) Monitor the construction and instrumentation of all experi-
ments, ensuring that all experimenters modifications conform to
current best practice.

{7) Review the Symposium and Project Officers' Reports.

2.4.3 Program Directors.

a.

Assist the TGD as required in planning and executing the DIRECT
COURSE test program in areas of assigned responsibilities.

Assist in developing the testbed designs and determining construc-
tion requirements.

Develop operational, engineering, technical, and administrative
plans, as directed.
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e ke e

Coordinate and monftor the activities of experimenters/agencies
during the planning, fielding, executing, and recovery of the test.

Test Group Engineer (TGE).

b.

d.

Provide engineering support in the planning, fielding, executing,
and preparation of the testbed.

Assist in the test site and testbed design to include instrumenta-
tion and administration parks, and determine construction require-
ments and schedules for all aspects of the test.

Perform engineering design and construction management associated
with preparing test site, experiment i{nstallation, and site
recovery.

Coordinate the construction support effort associated with the test.

Instrumentation Engineer (IE).

b.

Perform instrumentation and cable planning, and instrumentation park
management for the DIRECT COURSE test program.

Coordinate requirements and oversee {nstrumentation support during
the planning, fielding, and execution phases of the test. This will
include determining experimenter requirements, configuring instru-
mentation vans, designing cable layouts, performing cable coordina-
tion functions, providing for instrumentation maintenance, and
laying out the instrumentation parks.

Pragram Analyst (PA),

at
b.
c.

Develop and maintain the event test schedules.

Prepare progress status reports as required.

Provide financial management for the event, including preparation of
basic testbed and reimbursable cost estimates, maintenance of budget
and financial plans, and cost accounting.

Safety Officer (SO).

a.
b.

Develop and coordinate preparation of event safety plans.

Overall coordination of approval and enforcement of safety proce-
dures for the Test Group Director and the Director of the Field
Command Test Directorate.
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SECTION 3
TECHNICAL 5UPPURT

3.1 EXPLOSIVES.

3.1.1 Introduction.

The Naval Surface Weapons Center (NSWC) was requested by the Field
Command, Defense Nuclear Agency, to provide the following services:

{1) "Monitor ANFO fuel ofl content and particle size distribution,

(2) Monitor charge weight,

{3) Procure the main booster assembly and flexible, confined detonating

cords,

(4) Emplace booster and yfre-arm charge, and

(5) Provide technical adv.se on explosive operations.

Sandia National Laboratories Albuquerque {SNLA) was requested to provide the charge
arming and firing support. The ANFO was supplied by Alaska Explosives Limited,
Anchorage, Alaska, and was delivered to the rail head in San Antonito, NM where it
was unloaded (Figure 3.1) into 25-ton capacity bulk carrier trucks. The ammonium
nitrate was then delivered to the mixing plant (Figure 3.2) at WSMR. Fuel oil was
delivered to the mixing plant and discharged into the auger carrying the ammonium
nitrate from the hopper to the elevator. The ANFO was gravity loaded from the
elevator to the trucks which then transported the ANFO to the charge container at GZI
(Figure 3.3).

3.1.2 Ammonium Nitrate and Fuel 011 (ANFO).

ANFO was selectea as the explosive because it 1s readily available,
inexpensive, and can be formed into the desired shape. The comparat lity of ANFO
and TNT had been established during the PRE-DICE THROW test. The ANFG was procured
by 3 competitive bid through a Government contract. The MINOR SCALE ANFQ specifica-
tions, modififed slightly from the PRE-DICE THRON, DICE THROW, and MISERS BLUFF
tests, were used on PRE-DIRECT COURSE, DIRECT COURSE and MINOR SCALE and included a
simpler sieve size distribution and an increase in the allowable ammonium nitrate
bulk density. The density fncrease was allowed in that the industry has gone to a
single (industrial) grade of prill instead of thc explosive and industrial grades
availabie in the past.
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Figure 3.1. Unloading ammonium nitrate at Socorro, NM.
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Figure 3.3. ANFQ being pumped into hemisphere during filling operation.

3.1.3 ANFQ Mixing Plant.

In May 1985 an ANFO mixing plant was installed in accordance with the
drawings shown in Appendix G. The plant was installed at WSMR, approximately 2,000
meters east of the Administrative Park on Route 20, to the north of the road. The
plant is capable of providing a mixed ANFQ charge at a rate of 50 to 70 tons an hour
over an 80 hour period.
3.1.4 Quality Control.

Table 3.1 presents the load and truck number, time in and out, the ANFO
plant, ANFO and Fuel 011 weight, and measured oil content for the MINOR SCALE event.

As part of the production quality control, the ANFO was obtained and
analyzed one sample from every 10,000 pounds of material supplied. The data indi-
cated an average fuel oil content of 5.6 *+ 0.4% at the ANFO plant and 5.2% from the
charge. The Fuel 0il content by loads i< shown in Figure 3.4.
3.1.5 Charge Weight and Density.

186 truck loads of ANFO, totaling 4,744.13 tons, was loaded over a ten
day period. The daily production is shown in Table 3.2. The U.S. Standard Sieve
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MINOR SCALE ANFO plant output.
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Table 3.2. Dafly ANFO production.

e emama P "
DAY TIME WORKED TRt (75
Jhgucal kil LASRALRGIC e
16% §.82 82,98 (11}
%7 8.70 219.28 21.5
168 1.6 237.83 11.70
169 12.16 610.09 .80
170 12.92 72018 55.75
1y 13.05 2v1.53 68T
172 17.93 1063.79 59.32
173 13.088 609.03 AN, 02
174 x50 139.49 30.97
TOTAL 100.13 LTS 2738
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number versus the percentage retained on the Sieve are shown in Figure 3.5 for the

MINOR SCALE plant, the MINOR SCALE charge and for comparison the MINI SCALE 2
charge.

3.2 PRECURSED RADIAL.

The thermal precursor was designed to simulate the effects of a heated
ground layer on the blast wave propagation. The thermal flash from a nuclear device
heats the ground and the surface air near the detonation. The blast wave travels
through the heated surface air faster and creates a precursor on the shock wave near
the surface. The thermal precursor was to simulate this enviromment by providing a
thin surface layer of helium gas at the time of detonation. Since pressure waves
advance faster in helium than in air, the shockwave will move faster in the helium
environment and produce a simulated precursor. The helium was contained beneath
eight mylar sheets. The sheets will cover a total area of 400 feet wide by 900 feet
long. The front sheet will begin 400 feet from ground zero. The sheets were posi-
tioned two feet above the specially-prepared dusty surface. The sides of the sheets
were buried in the ground to prevent excessive helium loss. The site plan for the
bag layout is shown in Figure 3.6. A sketch of the bag deployment concept is shown
in Figure 3.7. Further details of the bags are given in Appendix H.

3.3 INSTRUMENTATION.
3.3.1 Cable Systems and Plan.

The multipurpose cable system used on MINOR SCALE (1) connecied record-
ers to sensors at experiment stations to record data, (2) provided electrical power
to the instrumentation parks, and (3) transmitted timing signals. The cable system
was designed to minimize crossed cables, to minimize the amount of cable used
{shortest runs possible), and to minimize the number of connection points reducing
unwanted noise. To accomplish these objectives, multiple pair, unspliced trunk
cables were laid parallel to each other adjacent to each of the primary airblast
gaugelines.

Trunk cables were terminated at junction boxes located in close proxim-
ity to designated experiments. Single twisted pair or four conductor cable fanned
out from the junction box directly to the sensor. Power cables ran directly to each

instrumentation park from sub-stations. Instrumentation power was conditioned
through motor-generator sets.
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Figure 3.8 through 3.10 show the cable layout on the MINOR SCALE test-
bed. The total amount of cable used on MINOR SCALE including cable for telephones
was 6,703,200 feet.

3.3.2 Data Recording Systems and Facilities.

A combination of analog and digital instrumentation was used on MINOR
SCALE. The digital instrumentation was located in buried ground-shock fsolated
bunkers at relatively close distances from GZ. The bunkers were not manned at event
time and the instrumentation was remotely controlled.

The analog instrumentation was located in instrumentation trailers in
the four instrumentation parks. The expected overpressures at the instrumentation
parks required that the trailers also not be manned at event time. A monitoring
system was used to determine if the analog tape recorders began running at the
required times. The instrumentation trailers were placed in semi-buried shelters
and the instrumentation trailer shelters were constructed based on designs from the
U.S. Army Civil Engineering Research Laboratory (CERL).

3.4 DIAGNOSTICS.

The diagnostic measurements used to record the environment produced by
the MINOR SCALE are described in the MINOR SCALE Program Document and the results
are recorded in the MINOR SCALE Symposium Proceedings. A brief summary of the
diagnostics fielded is as follows:

1. Charge Breakout - WSMR fielded medium-speed cameras along the north,

west and south radials.

2. Shockwave Optics - WSMR fielded cameras along the north, west and
south radials.

Aerial Optics - The USMC provided two RF-4C aircraft.

Free-field Airblast - BRL fielded gages along all four radials.

Free-field Ground Motion - WES fielded gages along the north radial.

NDctoration Velocity - (a) AFWL fielded measurements along multiple

radials within the charge. (b) DR] fielded fiber optic cable mea-

surements along multiple radials within the charge.

7. TRS Calorimetry - BRL provided measurements of the heat environment
produced by the TRSs.

8. Weather Support - SNLA and ASL provided support in the areas of
weather prediction and documentation of weather conditions at event
time.
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SECTION 4
EXPERIMENTS

MINOR SCALE had 178 experiments with 2,213 channels of recorded informa-
tion. The experiments are listed in Table 4.1 in the order of the assigned DNA
experiment number. An explanation of the column headings follows:

DNA # - DNA Experiment Number

Agen - Agency sponsoring and/or funding experiment

Experiment Title - Abbreviated title of experiment

PSI - Requested PSI level

TRS - Thermal Radiation Source exposure indicated by “Yes" or "No"

lcam - Number of internal cameras. A 'D' proceeding camera indicates a

DRI fielded camera, a 'T' 1s an experimenter fielded camera, and 'A'
is an aerial camera. An * indicates film is classified.

Ecam - Same as "I cam" except it is an external camera

Chan - No. of channels needed

Amp - No. of amplifiers needed

Gage - Passive or active gage

Bunker - Self recording

Dum - Anthropormorphic Manniken

TSP Date - Date of latest revision to TSP

Remarks - Amplifying information

For each experiment the objective, justification, description, pretest
data, simulation test programs and predictions are stated in the MINOR SCALE Program
Document {POR 7156). Experiment results, conclusions and recommendations are given
in the MINOR SCALE Results Symposium Project Officer Report {POR 7158).

For reporting purposes and in an effort to logically group experiments,
three broad categories of experiments are provided: (1) phenomenology, (2) struc-

tures and (3) systems.
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Table 4.1. MINOR SCALE experiment list.
This listing was griated  3/27/1983

A8 Agen Experisent Title Psi  TRS Icaa Ecam Chan Aep Gage Agen Duaker Dus Dust TSP Jate fesarity | ]
1000 AFSC AFBL Near Fiold Seissic ] 0 N NRGWIF M 2004 B sites; 3-TSke froe 6! o
208 Aray JELVOIR Land Rines TH wm [] 2 2 2. mw § Mo 1SS 18 eines; 23° spacing S
1201 Aray BELVOIR Land Rines 198 % O [} 2 1 2 mw § No MM 1D sines; 23 spacing ::l?
202 Aray BELVOIR Land Mines 1300 %e 0 (] 2 2 2w § % [AUGRE 1D sines; 23 spacing -
1229 Arny WS Yardmned Shelter n m 2 [} I 3 3 s we &t JULYSE  Frase, fabric/Buried 4 -
1221 Aray %3 Hardened Shelter 10 M 2 ] 1T 1 Esw § N JULYSE  Comcrete/deried ¢ l tm
1289 Aroy CECON 5-288 Shelter i N 8 1 1% 1k 1 " W § Yes 13WARES 2.5 tom truck/rosdside :‘-
1281 Arey CECOM S-208 Sheiter ] N 1 1 18 10 ES W § Yos IIMRES 2.9 tea truck/roadside ~—
1300 ¥SAR ADS 4 12 m 1 2 14 1 Bme 1 ves ISEPM 45 tilt/runnirg =
1388 uow AIS 1 12 M 1 27 D1 1 SR 1 Yes SPM Side eairusning e
‘T84 NSMR AIS 2 - 2 W | 2 M o4 14 Eewe I Yes 27SEPMA lead om/rusning —
1307 ¥SMR ALS 3 12 M ¢ { L T A B § Yes (LUWRET Side omirunning ;-
1310 WMt AMB | i m 1 2 12 12 12 Emmt L Yes 27SEP8A Side on/rumsing -
1315 WSAR AFS | 1 W 1 2 n 3 »msmn I Yes 27SEPMS Side oa/rusning -
1328 vt ALS | 2 n 1 2 1212 12 smmt 1 Yes 2ISEPS4 Side ow/rusming .=
1323 vSAR MRS | T4 13 1 2 2 a2 nummnt 1 Yes 27SEP84 Side om/runming -
1338 ¥SAR AMB 2 (vebicle) 8T 0 2 70 7 emw § Yes LWARSS Side on/rumaing -
1333 WSHR AN S (vehicle) 34 W 0 2 b I B IR N ] I Yes L4FEBES Yide on/rumming
§35 ¥SR M | 3 L T | 2 1 M2 Yes 27SEPRA I 3 vehsclsioperating
1337 uSem ARS8 2 b} o ! 2 I3 3 smwm I Yes 273EP8A On lowse sanikin
13350 ¥SAR ABS 22 W i [} T ¢ ¢+ MW § Yes 27SEPS4 Ia 2 chopper
1360 ¥R ARD 1 12 % ] 3 1 31 smaAal 0 Yes 27SEPO4 Insige 1300/ 0°x6°r8*
1343 WSMR ACH | .0 e 0 S 3 3 WM 1 Yes 275EPS4 O loose manikin

T3 ¥SAR Costined Expariseats w 1 1 b y Y 9 smw S Yes 27SEPS4 Dussies mth equiceent
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Table 4.1. MINOR SCALE experiment list (Continued).

This listing was printed  3/27/198

Wa¢ Agem Experioent Title Psi TRS Icas Ecam Chan Aep  Gage Aqes Dunter Due Dust TSP Qate Resaris

1306 WSMR Chemical Systes (2 units) 9.3 % @ 2 3 Y 3 smwm 0 Yos 100ECHA Mead on/operating

1301 WSMR Rzader ) Detector 34 . 8 1 I3 3 smm 1 Yes {D0ECS4 Loose ssmikan/near (339
1282 WSAR Aeplitier 12 N [ ] I 3 3 esmw § Yes MODECH4 In 1383

1383 wSHR Detector 2 m 9 1 I 3 3 smwi § Yes I100ECSY Mewr 1383

1386 WSAR Generators Mt W 8 3 1 W 16 EBMN § Yes 1F83 3 generators

1618 USAC Assalt Feel Systess 723 W 8 2 s 4 ¢ mw § Yes JJULBG Filled with water

2001 . 162 Tanks 3TA 2 LI 1 t 1§ 8 @ 2 Yes UM Classified, pest-test
2021 3. I Tracked APC: STA D % %W 1 ! Y I M 4 Yes MNAMS Classibind, post-test
WSO ML MN-2 Arsored Car: STA G 26 M | t 17T T e 3 Yes WAMS Classitied, post-test
3L iR DTR-GO Wheeled APC: STA S 26 e 1 1 1T T M 4 Yes HAME  Classified, pest-test
52 L D Teacked APC: STA 4 % m !} ] s 3§ s m9 4 Yoo UMES Classifing, post-test
W33 ML NP Tracked PG STA 4 % W | 2 [ T T O § Yoo QAE3 Classifind, post-test
000 TR Mheelod APC: STAS 20 e 1 [T T T O § Yes WA Classified, post-test
M58 ML 1IL-157 Cargo Trucks STA 6 11.S No @ 3 s §$ s m9 3 Yes HAEMS Classitied, post-test
2031 IR DRON-Z Araered Cor: STA 4 UL M | 3l ¢ & 4t MY 3 Yes WANES Clamsitied, post-test
WM INL-1S7 Carge Track: STA7H M0 8 3 22 2 m ¥ 3 Yes NNMS Classified, post-test
2061 DAL SAI-4b Carge Truck: STA T 8 e 4 3 3] 3 1 MY 3 Yes NAMS Claseiéide, post-test
2070 ML $AZ-bb Carqo Trucks STAD 4.3 % 0 3 31 3 3 MY 3 Yes SMmS Classitied, post-test
I000 FEMA ORNL Ltwt. Blast Deors S0 e 0 @ [ B ¢ W 200MM 2 deors flusk ta ground
3081 FEMS OMR Liwt. Blast Doors 1M o ¢ [] . 0 0 § o 299084 2 doors flush to ground
002 FEM DAL Ltet. Dlast Deers S T T T I 0 % 2 2 dowrs Flumh to grount
I010 FEMA WES Irond Keyworker Shel 40 Ne O (] i 1 10 w3 0 e 0CTE 174 scale; bered

Tl FEM NES Droed foywerter Shel 173 e 8 0 10 10w w 9 XM /6 wale; bereet
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Table 4.1. MINOR SCALE experiment list (Continued).

This Listing was printed 3/27/1983

A Aqen Experinent Title Psi TRS Icas Ecaa Chas Aep Gige Agem Dumior Due Dust TSP Qate Resaris W e &
TNFOMMES Jotnt Chfodel Shel 105 Me 0 8 10 18 18 NS P 3 Ne MEH  1/8 scale; s TIW

s 3038 FEMA WES 13 Pui Blast Sheiter 1S Mo @ ] 1 10 10 =5 w 8 Mo S84 174 scaley Elush Buried wie ke N
NSLFEMUES IS Pui Mast Shalter 50 Mo 0 0 10 10 10 WES W O N ABM /4 scale; Flush burred w1l e W
TG FERAWES Keyworter Shelter 73 Ne 3 B 100 108 100 WES W 5 %o OCTME  32'u34kifH; Suried § ‘ “i2NE N
3041 FEM MEST Test M 8 8 0 0 1 WP 0 W MV Test on 1840 structure ' a1 e
5100 ML WATS-1, $~450 W M 7 2 B} OT N ML 8 Yes JUAM Ostriggers oa13 we
SIBZ ML MATS-4, S-437 I M 8§ 1 8 0 8 MW 8 Tes 20RH Eré-oa orimtation 218 m
ML MTS-6, $-200 C/8 Yo% 8 1 1 L1 M ® 8 Yes 2UAM E-on orientation -
U6 WL HATS-T, $-208 €18 $ w8 1 8 8  Tes AW Sike orimmtation ‘s
5167 ML WATS-3, MORN/CLCE BT 8 3 15 13 13N MR § Yes AW Mcoew , o ™
UM Aray Matict-1 [0 Selter 4 M 0 1 & b & WS 8 Vet LSPW Mchersd : -
UM Aray Matich-2 10 (Hardened) 10 T4 1 2 25 25 25 WS W B Tes 14SDM Aachered/¥ires througniRS a3
S118 Aray Natich-3 68 0 M © 2 21 2 U MLP 8 Yes IAMS  Side omlanchored 2 m
S0 MOC bewpows Secwr. Costaiver 19 Mo 8 2 & b & B W 0 Tes WM G steel cage | um
5260 M9 Dust Electrical Effacts M 0 0 3 3 3 DM oSl 0 M 12J0NA 2 vanss3 cose Links i To X
MIIME BstElectri. feas. 180 % T1 10 14 14 M S § N (WA 0, Zysi, TR6, S ™
TN LML fopsheric Pespanse (I M @ 8 9 0 8 ' N 2GS F Reder ™ "
SI02 LA W9 daves S T T T " % 2B4 Satellite Ragnetoseter e x
5303 LARL Electron Content Meceiver O T T T I | ¢ % 19CTH Recmve satellite signal ™ X
N I0E WL Nob/isaiMess/lerr 8 Mo B L B N SBFC SO B Yes TR Iéeal/1R2a2¢°11lH ™
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Table 4.1. MINOR SCALE experiment list (Continued).

™is listing mas printed 372771983
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7152 18 Witromethase Storane 3 o 1 ] ? 2 1 e . Bater s drues iz
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Table 4.1. MINOR SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment 1ist (Continued).

T™his Listing war printed 32771988
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5715 A TN Shear Ranges. 13108 [} I 1M [ 2] Rownted in 8701 .
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Table 4.1. MINOR SCALE experiment list (Co~cluded).

This listing was printed  3/27/1988
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SECTION §
CONSTRUCTION AND FIELDING ACTIVITIES

.1 TESTBED CONSTRUCTION.
MINOR SCALE required a major effort to field the 178 technica)l experi-

ments shown in Table 4.1. There were a total of 213 external cameras, and 54 cam-
eras used within various structures. Appendix I gives a 1ist of all the engineering
drawings that support MINOR SCALE. Seventy-five dummies were fielded for various
experiments by the Lovelace Foundation. Two thousand two hundred and thirteen
channels of information were recorded from 2,277 gauges using 2,261 amplifiers.

The basic testbed design was finalized during the summer of 1984 and
Three airblast radials which were con-

(93

earth moving operations began in the fall,
structed for DIRECT COURSE were reused for MINOR SCALE and a fourth radial (azimuth

142°) and instrumentation park were added. Existing raods were improved and several

new ones were added. A reinforced concrete cable crossing was constructed on WSMR

Highway Route 13. During January 1985, above average rain and snowfall on the
testbed cuased delays whicis were made up by working 70 hour weeks in late January
and February. The major testbed construction and improvements were completed in
February 1985.

Installation of diagnostic airblast gage mounts and ground motion re-
cording stations and construction of the ANFO mixing plant began in March and were
completed in late May. Emplacement of experiment technical camera mounts and pedes-
tals began in April and scaffolding for diagnostic shockwave cameras was emplaced in
April-May time frame. Optical targets for diagnostic and experimenter cameras were
installed in early time.

The ANFO plant was started in March (see Figure 5.1) and completed in
May. Initial plant start-up problems caused a one week delay of the ANFO delivery
schedule  When ANFO loading began, a temporary system of weighing the trucks was
used from 14-17 June. A single axle at a time was weighed and five or six readings
were required. After installation of an adequate set of scales on 18 June, both
methods were used for a time to obtain comparison data between the techniques.
Table 5.1 provides the comparison between the two methods.

The Thermal Radiation Source (TRS) pit liners were changed from wood
frame construction to steel in January 1985. The first TRS unit was shipped from
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Figure 5.1. ANFO plant under construction showing large | beams and timbers.
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Table 5.1. Scale comparison.

Truck 01d-New X100
Number 01d Scale New Scale T New
1 - -
2 17.16 17.36 -1.15
3 20.61 20.67 -0.29
4 20.08 20.28 -0.99
5 22.53 22.06 2.13 '
6 16.38 16.93 -3.25
7 15.17 15.23 -0.39
8 20.33 20.03 1.50
AVERAGE -0.35%

Kirtland Afr Force Base (KAFB)}, New Mexico to test site in March. The first 27 hour
TRS countdown was conducted on 15-16 May.

Instrumentation trailer shelters were started in April and completed in
early May. Three hundred ne'. digitizers were delivered in early May, 200 in late
May, and the last 100 were delivered in early June.
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5.2 PRECURSED RADIAL.

The first 5 bags for the precursed radial arrived in early May. The
manufacture of the last bag by Sheldahl was completed in late May and shipped to the
test site. The last bag arrived the week of 3 June. Placement of the envelope
tiedown nails was started the week of 3 June. The deployment of the bags started at
8 p.m. on 25 June and completed 0630 shot day 27 June (see Figure 5.2). The pro-
cedures for deploying the bags over the precursed radial are shown in Appendix J.

5.3 CONSTRUCTION OF LARGE SCALE STRUCTURES.

Among the major fielding efforts were the construction of Norway Valhall
11 (Figure 5.3), the United Kingdom house (Figures 5.4 and 5.5), the new ANFU plant
(Figure 5.6), the ANFO container (Figure 5.7), FEMA key worker shelter {Figure 5.8),
and backfilling the instrumentation bunkers and instrumentation parks {(Figure 5.9).

5.4 FIELDING ACTIVITIES.

The Ballistic Research Laboratory (BRL) suffered severe damage to their
gauges as a result of the lightning storm on 28 April (see Figures 5.10 and 5.11).
a total of 61 gauges (39 pressure and 22 calorimeter) were lost. B8RL had sufficient
spares to replace the pressure gauges. Twenty-five calorimeters were obtained from
the KAFB TRS site and calibrated by BRL. In addition to the gauges, BRL also lost
13 runs of 20 pair cable on the east radial. All cable and connectors were re-
placed. AEWES suffered damage to 10 amplifiers in the east park but no cable damage
was found, The 2 TRS weather stations and interconnecting cable were damaged.
Replacement weather stations from the KAFB TRS Site were quickly installed.

In early May New Mexico Tech personnel instalied the field unit, re-
corder and alarm system to monitor electrical storm activity in the vicinity of the
testbed. The alarm system consisted of a flashing red light which was later changed
to a siren. The completed system was in operation the week of 3 June. There was a
severe electrical storm in the testbed area at 1700 hours 12 June. However, there
were no reports of damage to any gauges.

5.9 PRE D-DAY ACTIVITIES.

The schedule of the MINOR SCALE 45 day countdown as of 7 May 1985 is
given in Table 5.2. 1In May the readiness data was changed from 13 June to 25 June
because of the criticality of the following items:
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Figure 5.3. Norway Valhall II Experiment #7410 under construction with
hemisphere in background.

Figure 5.4. Aerial photograph of the United Kingdom House preshot.
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Figure 5.5. Aerial photograph of the UK house, postshot.
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Figure 5.5.

Aerial photograph of the UK house, postshot.
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Figure 5.6. ANFO Plant.




Figure

Figure 5.18
Figure 5.8. Experiment #3040, key worker shelter showing stairwell
construction on the north side.
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Figure 5.9. Backfilling north Instrumentation Park, 3/4 complete.
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Lightning damage to cables and cable ends on cable run going to
east Instrumentation Park during 1ightning storm.
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Figure 5.11. Damage to cables inside instrumentation trailer at
East Instrumentation Park during lightning storm.

Construction.

Digital instrumentation deliveries.

Cc. Weather delays. A severe thunderstorm struck the testbed over the

weekend of 27-29 April damaging 61 gauges.

d. Range lockouts. Coordination with WSMR-NR showed the following
schedule of events that would impact MINOR SCALE construction or
experiment placement one or two half-days a week.

(1) Navy test, April-May, east-west pattern, lockout. this could

change to a north-south pattern and result in a lockin for
personnel on the testbed.

(2) Patriot, April-Jdune, possible lockout.
(3) Sgt York, May, possible lockout.
mandatory full power {MPF) dry run scheduled for 11 June was post-

poned to 12 June because of high winds which were a problem to the TRS units.
MFP was conducted with a zero time of 1110 hours.

The

The
The countdown was exercised from
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D-45
{11 May 1985)

D-41

0-40
D-38
p-31
0-30

D-28
D-28
D-27

0-27
D-22

D-22
0-21

D-20
D-20
D-18
D-18
D-18
D-15
D-15
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Table 5.2.

MINOR SCALE 45 day countdown.
{Date: 7 May 1985)

Date Date
Scheduled Accompl ished Event Activity
0-45 Start signal dry runs on request by 1E
(11 May 1985) experimenter
D-41 Project Officers Meeting (POM) at TGD/Progect
1330 hrs Officers
D-40 TRS collective burn TRS/SAIC
D-38 TRS collective burns TRS/SAIC
D-31 Aerial survey flight PD
D-30 MINOR SCALE test put on WSMR 30 day WSMR
schedule (NR-PD)
D-28 Commence scheduled daily signal dry IE
runs
D-28 Start observation point (OP) TGE
construction
D-27 Project Officers Meeting (POM) at TGD/Project
1330 hrs Officers
D-27 Test observer info package distributed PD
D-22 Complete diagnostic camera WSMR
installation
D-22 Yerify ANFO plant operational PD
D-21 Project Officers Meeting (POM) at TGD/Project
1330 hrs. Report status of experi- Officers
ments for upcoming mandatory full
participation (MFP) No. 1 to TGD.
0-20 Countdown meeting with Range Control TGD
D-20 Check status of security for GZ TGSO
D-18 Deliver main booster assembly (MBA) PD
D-18 ANFO loading begins AFWL /NMER]
D-18 GZ security begins PD
D-15 Complete technical camera installation  WSMR/DRI
D-15 Project Officers Meeting at 1300 hrs TGD/TD/1E
(MFP procedures review) Project
Officers
D-14 Conduct MFP No. 1 at 1000 hrs. (TRS TGD

hot test, aircraft participation,
pull film in all cameras)
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Table 5.2. MINOR SCALE 45 day countdown {continued).

Date Date
Scheduled Accomplished Event Activity

D-13 MFP classified film review PT

D-12 Project Officers Meeting (MFP debrief} TD/Project
at 1330 hrs Officers

D-11 Review technical film coverage with TD/WSMR/
experimenters Expermntr.

D-8 Conduct MPF No. 2 at 1000 hrs (if TGD
required). (TRS hot test, pull film
as required)}.

D-7 Project Officers Meeting at 1330 hrs. TD/Project
{MFP debrief, report readiness for Officers
dress rehearsal).

D-7 MINOR SCALE put on 7 day schedule WSMR

{MR-PD)

D-7 Start McDonald Ranch protective TGE
measures

B-7 OP construction completed TGE

D-7 Aerial photos (helicopter) PT/WSMR

D-7 Meteorology detonation {0900 & 1500)/ SNLA/ASL
MET rocket launch (1200)

D-6 Meteorology detonation (0900 & 1500)/ SNLA/ASL
MET rocket launch (1200)

D-6 Submit status of OP preparations PD

D-6 Adjust cameras as necessary and report WSMR/DRI/
readiness of cameras to TGD SNLA

D-6 WSMR countdown briefing at 1000 hrs TGD

D-5 Meteorology detonation (0900 & 1500)/ SNLA/ASL
MET rocket launch (1200)

0-4 Meteorology detonation (0900 & 1500)/ SNLA/ASL
MET rocket launch {1200)

D-4 Complete ANFO loading. Report charge PD
readiness to TGD.

0-3 MINOR SCALE test coded in WSMR WSMR
scheduling system

D-3 Dress rehearsal at 1000 hrs. (TRS hot TGD

test/aircraft participation).
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Table 5.2. MINOR SCALE 45 day countdown (continued).

Table
Date Date
| Scheduled Accomplished Event Activity
Acco :
- i D-3 Meteorology detonation (0958 & 1500)/ SNLA/ASL
1 MET rocket launch (1400}
D-3 Weather evaluation TGD/TD/
SNLA
: D-3 Project Officers Meeting at 1330 hrs TGD/Project
(dress rehearsal critique) Officers
' D-2 Initiated helium delivery PD
D-2 Weather evaluation TGD/TD/
SNLA
p-2 Project Officers Meeting at 1330 hrs TGD/Project
(experiment status to TGD) Officers
D-2 TRS fueling starts TRS/SAIC
D-2 Begin bag deployment PD/NMERI
D-1 Load cameras WSMR/DR1/
SNLA
D-1 Meteorology detonation {0900 & 1500)/ SNLA/ASL
MET rocket taunch {1200)
D-1 Helium trucks arrive PD
D-1 TRS liquid oxygen fi1l {10 hrs) TRS/SAIC
| D-1 Final decision on event status TGD/TD
i D-1 Aerial photos (helicopter) PT/WSMR
’ D-0 Event (see event countdown)
(25 June 1985)
=85) ; D+1 Aerial photos (helicopter PT/WSMR
D+1 Quick Look Meeting (1030)/24 hour TGL/TD
report
D+3 Aerial reconnaissance flights PD
D+5 Aerial reconnaissance flights PD
D+6 Begin film review TD/PT/PD
0+7 TRS removal starts TRS/SAIC
D+10 TRS removal starts TRS/SAIC
D+25 Complete film mafling WSMR
D+40 Gauge mount removal TGE/
WSMR EOD
D+45 Precursor Quick Look Meeting PD/TD
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the T-3 hour point through T+1 minute. Several minor problems were identified with
the countdown sequence and several small procedural problems were encountered.
These were resolved prior to MFP #2.

a. 204 of 214 technical cameras were operational with 189 operating
properly.

b. The T&F van ran well except for a couple of bad monitors.

c. The following experiments did not participate because of minor
problems: 1200-1202, 7300, 8704, 8708, 8719, 8720, and 8990.

d. Most of the experiments that participated in the MFP did not have
all data channels operating.

e. Of the five precursor camera back drops (zebra sails) which were
raised, one was torn by the wind. Damage was minor and the sail was
repaired. All sails were later reinforced at the point of failure.

f. A1l seven TRS units operated.

MFP #2 was scheduled and executed on 17 June 1985. Most of the data

channels for the experiments were operational. The dress rehearsal occurred on 22
June as scheduled. Winds prevented the deployment of the mylar bags on 23 and 24
June. Deployment of the bags started at 2049 the night of 25 June 1985. Two bags
were completely deployed and one was partialiy deployed the evening of 25.26 June.
The remaining bags were deployed the evening of 26-27 June.

5.6 D-DAY ACTIVITIES.
5.6.1 Hold Criteria.

The first draft of the Hold Criteria was published in January 1985.
After a thorough review by the appropriate Headquarters, DNA personnel, the Field
Command staff and project agencies concerned, the final criteria and procedures were
published on 2 May 1985. Appendix K contains the criteria and procedures.

5.6.2 Event Day Countdown.

The MINOR SCALE countdown schedule is given in Table 5.3. Zero time was
scheduled to be 1000 25 June 1985. This time could not be met because high winds on
the testbed prevented the deployment of the bays. On 25 June the zero time was
rescheduled for 1000 hours 27 June. At T-150 minutes (0730 27 June 1985) the Test
Group Director placed the countdown in a "hold" status in order that the filling of
the bag with helium could be completed (see Figure 5.12 for aerjal view at T-150
minutes) and becaues weather conditions (focusing) were unsatisfactory. The T-150
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Table 5.3. MINOR SCALE countdown.

+/- TIME EVENT

T-40hrs Begin bag deployment.

T-20hrs HOLD Point, if required.

T-20hrs Weather & OPSEC evaluatior.
T-20hrs Commence TRS fueling.

T-16hrs Begin second day bag deployment.
T-10hrs Internal roadblocks activated.
T-8hrs Commence TRS unit checkout.
T-7hrs HOLD Paint, {if required.

T-7hrs Qommence LOX topoff.

T-6hrs Meteorology Balloon Launch.
T-6hrs Start Sfgnal Cry Runs for WSMR NR/0C.

T-Shrs Estadlish communications with Range Control.

T-5hrs Make "GJ3” decisfon based on weather. Announce wind sreed.

T-6hrs Establish communications with trailers and bunkers.

WES NP1 () BRL WP ( ) w1 ()
WES NP2 ( ) Canada ( ) w8 2 ()
BRL NP () BRL SP () 81 ()
NMERL () ZMA () 32 ()
WES €9 () €31 ()
8RL EP () T&F ()

T-270min Start signal dry runs for experimenters,
T-240 HOLD Point, if required.

T-240 Commence loca) countdown broadcast on the hour., Announce
“T-4 hours". Annaunce wind speed.

T-240  Announce “Commence helium fill"*,

81

NO

43
650/70
NO

)

13 Jun 85
ACTIVITY
NMER]
TGO/ TD
50/T0/°9
TRS/SAIC
NMERQ
TGSO
TRS/SALC
T60/TD
TRS/SALC
WSMR ASL
143
NET
OPERATOR
(~0)
TGO/TD/NO
i'
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Table §.3. MINOR SCALE countdown (continued).

+/- TIME __ EVENT ACTIVITY
T-210  Meteorology balloon launch. WSMR ASL
T-210 Establish communications with all sites and trailers NO
(use checkoff 1ist), (Sites wil) respond in sequence.
Respond with ® is on the air").
Millers Watch (5260) ( ) Atom (8010) () Trs ()
Rt 13 South (5260) () Hilltop (8010) () TIC {8011) ( )
GUS (80S0) () Jim (8010) () T&F ()
GAP (8020) () DRI () wsmm TaF ()
SNLA (8620) () LANL (5300's) ()
McOonald's Ranch () TIC (8012) ()
WES NP1 ( ) BRL WP ( ) w1l() Ploss Site ( )
WES NP2 () Canada ( ) w2({) VWorley Site ( )
BRL NP () BRL SP ( ) S8 1 s ) Sail Hotst Crew 5 ;
NMERI () EMA () s82() Risinger Site
WES EP ( ) 81 ()
BRL EP ( ) T8F ()
T-18C  Open range net. Announce “T-3 hours®. Announce wind Speed. NO
T-178  Report readiness of technical cameras to Test Control. WSMR/OR!
T-175 Helium fi11 status report given to Test Control. PN/SALC
T-150 HOLD Point, if required. T60/T0
T-150 Commence TRS unit final checkout. TRS/SAIC
T-150  Announce “30 minute warning for completion of signal dry runs”. IE
T-150 Make "GO" decision hased on weather conditions/Blast Focusing. TGD/TD
Report test status to WSMR Range Control,
T-150  Experimenters commence clearing the testbed. 1650/
. Project
Officers
T-126  Announce "Meteorology detonation in § minutes”. SMLA
T-122  Announce “Meteoralogy detonatfon fn 1 minute”. SNLA
T«121  Meteorology detonation (10 second countdown). SMLA
T-120  Announce "T-2 hours®. Announce wind speed and direction. NO
T-120  Helium f111 status report given to Test Control, PO/SAIC
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=NT Table 5.3. MINOR SCALE countdown (continued).
=st sy iy ’ /- TIME  EVENT ACTIVITY
(50 AsL . T-120 Phone test status to afrcraft staging locations. NO
n AF{ Socorro (505)835-9973 ( ) Xirtland AFB AV 284-9070 ( )
- Alr Hollomon AFB AV 867-2209 ( ) Beale AFB AV 368-4114/2186 ( )
ze " | E1 Paso Alrport (915) 524-7327/FTS: §72-7327 ( )
Bsh e} ; T-120  Anngunce "Signal dry runs are now completa”. IE
t) T-120 Establish external roaddblocks. WSMR
Tes: Security
ud,
\ T-110  Inform Test Control that experimenter personnel clear of TGSO
ofst testbed. Only authorized personnel remafn on testbed.
focus_‘-A T-105  Sail hoist deciston based on wind conditions. TGO/ TGE
= fi T7-90 Blast focusing report made to Tez: Control. SNLA
- ht T-90 Helium f111 status report given to Test Control. PO/SAIC
arks g/ T-7% Confirm high aititude aircraft status. Beale AFB (AV 368-4144) NO
o’ e
m atkare T-7% A1l parks cleared of unauthorized personnel. 1650
ollo
/D T7-70 Confirm 2ircraft status at Socorro Airport, E1 Paso Alrport, NO
-ro {5 and Hollomon AFB (Pass current testbed weather).
'SA
smon A Ic Socorro (505) 835-9973 ( ) £l Paso Afrport (915)526-7327 ()
7 F1S: §72-7327
00 df Hollomon AV 867-2209 ( )
‘T
ance | T-70  WSMR 00 departs 8790 camera lgcations. PT/WMSR 00
nrology/ ! 7-66 Announce “"Meteorology detonation in 5 minutes®. SNLA
ect
1 rea ﬂ:"s T-66 Meteorology balloon launch. WSMR ASL
NPL ( T-65 Final readiness check. 1]
NP2 {
NP WES NP1 () BRL W () w8 1 () PLOSS SITE ()
[ WES NP2 () CANADA ( )} w8 2 {) WORLEY SITE {)
BRL NP () BRL SP () sB 1 () RISINGER SITE ()
NMERT () eMA () S8 2 () SAIL HOIST CREW { )
WES EP ( ) €8 1 ()
| Pot BAL P ( ) T&F ()
AlC
T-62 HOLD Pofnt, if required. T60/7D
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Table 5.3. MINOR SCALE countdown (continued).
+/- TIME EVENT ACTIVITY
T-62 Announce “Meteorology detonatfon in 1 minute®. SHLA
T-61 Meteorology detonation (10 sec countdown). SMLA
T-60 Announce “T-1 hour®. Commence countdown on range net in NO
10 minute intervals. Announce wind speed and direction.
T-60 Report TRS readiness status. TRS/SAIC
T-60 Uncover WSMR classified e.:periments. WSMR-TE
T-6C Final readfness check. Respond with * NO
{s ready for the event."”
Millers Watch (5260) () Atom (8010) () TIC (8012) ()
Rt 13 South (5260) (~) Hilltop (8010)(-) TRS (-)
GUS (8050) (.) Jim (8010) () T1IC (8011) ()
GAP (8020) (.) EMA (-) T§F (-
SNLA (8620) () Dkl () WSMR T&F (A
McDonald's Ranch i ; LANL (S300°'s) (-) Admin Externmal (-)
Ploss Site s Worley Site (.) Risinger Site (-)
Sail Hoist Crew ()
T-55 PMS afrcraft launch. PMS
T-55 Helfum status report given to Test Control. PO/SAIC
T-55  Begin switch to helfum reserve tanks. PN/SAIC
T-55 Announce "Commence radar avoidance around testbed until NO
T-20 min."
T-51 Surface wind report to TGD. Net operator announces conditions. wSMR ASL/ |
SNLA/TRS \
T-50 Announce “T-50 minutes”. Announce wind speed and direction. NO :
1-50 Arming party enters testbed. SNLA/NSWC
T-46 Blast focusing report made to Test Control. SNLA
T-45 HOLD Point, 1f required. T60/7T0
1-45 Complete switch to helium reserve tanks. PD/SAIC
7-45 TRS/WSMR/SAIC/Trailer/Bunker Operators and sail hoist crew TRS/WSMR/
depart testbed. SAIC
1-45% Request permission from Range Control to arm charge. NO
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Table 5.3. MINOR SCALE countdown (continued).

+/- TIME EVENT ACTIVITY
T-42 Helium status report given to Test Control.. PO/SAIC
T«40 Announce “T-40 minutes®, NO
T-3% WB57 aircraft launch, RASA
7-35 Report "Testbed is clear except for arming/safety party®. TGSO
T-30 HOLD Point, {f required, TGS/
7-30 Announce *T-30 minutes”. NO
T-30 RF-4 aircraft launch. UsMC
T-30 Arming party requests permission from TGO to arm charge. SMLA/NSWC
T-30 Authorize armming of charge. 60
7-25 Helium status report given to Test Control. PO/SAIC
T-25 Report arming complete, Arming party departs GZ and returns  SNLA/NSWC/
to T&F van. Notify Range Control. NO
T-24 Confirm PMS afrcraft is {n holding orbit. Cherokee/ND
T-20 Announce "T-20 minutes”. LY
T-20 Lift radar avoidance around testbed. WSMR-NR
T-19 Confirm aircraft status at Xirtland AFB (F-14 and F-4C) NO
(AV 244-9070).
T-18 Confirm high altitude aircraft status at Beale AFB NO
(Av_363-4114/21386).
T-16 Helium status report given to Test Control, PD/SAIC
T-15 HOLD Point, {f required. TG0/™
T-15 Confirm RF-4 and WBS57 aircraft are in holding orbit. Cherokee/NO
T-15§ Manned station personnel accountability check. Respond L)

are in positfon.”

Ploss Site () TIiC {(8011) ()

with “All personnel at

SNLA (8620) { )

EMA () Worley Site () PMS Afrcraft ()
ORI () Ristnger Site ( ) T&F {)
TRS () WSMR T&F ()

Admin External ( )
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Table 5.3. MINOR SCALE countdown {continued).

+/= TINE EVENT ACTIVITY
, T-12 Report testbed status to Range Control. Confirwm range "GREEN". MO

1-10 Anngunce "T-10 minutes®. Begin countdown announcements at 0

1 minyte intervals.

T-10 Helium status report given to Test Control. PD/SALC

7-9 Announce “T-9 minutes”, N0

T-8 Announce “"T-8 minutes®, NO

T-7 Announce “T-7 minutes”. "o

1-7 Announce "Meteorology detonation in § minutes”. SHLA

T-6 Anngunce "T-§ minutes®. NO

T-8 Request permission from Test Control to ready firing panel, SMLA

T-6 Direct "Ready the firing panei®. NO

T-6 Hellum statui report given to T&F. PO/SAIC

T-6 Surface wind report to T4F. RS

T-6 Confirm range green, N

T-5 HOLD Point, 1f required. T6D/TO

T-5 Announce "T-5 minutes”. Final T&F sequencing begins. NO

T-5 Establish ready-hold communications with NR. T

T-5 Confirm firing panel ready. Arming Complete. T0

T-4 Announce "T-4 minutes®. NO

T-3 Announce "T-3 minutes®, NO

T-3 Turn off tethersonde transmissions. SMLA

T-2.5 Start recorders. TAF

T-2.5 1lgnite TRS burners. TRS O

T-2 Announce “T-2 minutes”. N

T-2 Meteorology Detonation {NO countdown). SMLA
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Table 5.3. MINOR SCALE countdown {continued).
[ ACTIVITY | +/= TIME EVEAT ACTIVITY

N T-90sec Announce “"T-90sec.® NO
nd NO T-75sec Announce "Turn off power to helium system.® N0
ndg

PD/SALC T-70sec TRS pressurization. TRS
L3 Y T-65sec Confirm helfum system deenergized. PO/SALC
an{ NO T-60sec Announce “T-60 seconds®. Start 10 second countdown intervals. NO
nng NO T-50sec Announce “T-50 seconds”. NO
nnd SNLA T-45sec Confirm high voltage. ™
onf MO T-40sec Announce “T-40 seconds®. NO
nnd SNLA T-30sec Announce “T-30 seconds®. NO
nnd MO T-20sec Announce “T-20 seconds”. L]
nnd PD/SAIC ‘ T-10sec Announce "T-10 seconds®. ~
nnd TRS T-5sec Announce “S". L
nnd MO T-4sec  Announce "4°, N0
nnd T6D/TO T-3sec Announce "3". N
nnd 4O | T-2sec Announce "2°. N
nnd D | T-1sec Announce "1°. NO
nnq 0 | T-0 DETONATE CHARGE. TsF
erd o | T+30sec Announce "T+30 seconds®. LY
nnd Y0 ' T+30sec Safe firing system. SNLA
ar{ SMLA T+3lsec DRI reports status. ORI
RLY A T+40sec Announce "T+40 seconds”. N0
nd RS TO T+50sec Announce "T+50 seconds®. ‘ No
nd ¥0 T+60sec Announce "T+1 minute®. N0
nd SNLA T+imin Meteorology balloon launch. Turn on tethersonde. ::L”: ASL/
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Table 5.3. MINOR SCALE countdown (continued).

+/- TIME EVENT ACTIVITY +/- TINE
e 1iNE
T+1 Report safing of firing system, T&F Yednr Clos
T+l Commence Phase 1 reentry from T&F park. 1650 T+6nr  Quic
T+l Notify ASL to launch meteorology rocket, NO/SNLA
T+24nhr 24
T+2 Announce "T+2 minutes", Terminate range count. NO
T+2 Report test execution and safe firing system to Range Control. TGO
T+2 Manned station personnel accountability check. NO
Millers Watch (5620) ( )  Atom (8010) () TRS ()
Rt 13 South (5260) () Hilltoo (8010) () TIC (8011) ( )
GUS (8050) { ) JIM (8010) () TAF ()
GAP (8020) () ORI () WSMR TSF ()
SNLA (8620) { )  LANL (5300's) ()
McDonald's Ranch () TIC {(8012) ()
T+3 Direct Phase [l reentry party to proceed to staging areas. TGsS0
T+3 Notify aircraft (F-13 and F-4C) at Kirtland AFB of event NO
execution. (Av 244-9070)
T+4 Notify high altitude aircraft of event detonation NO
{Av_168-4114/2186).
T+5 Reset halon fire protection systems, Trailer
Oprs
T+10 Commence Phase I reentry. TGS0
T+15 Safety party reports progress. , TGSS
T+30 Report to WSMR Range Control testbed safe and security NO
controls are being estadblished.
T+30 Set internal roadblocks/1ift external roadblocks. TGSO/WSMR
Security/NO
T+60 Commence Phase [[[ reentry,. TGS3
T+60 Prass proceeds to Admin Park, _ DNA/WSMR
PAO
T+90 Press interview. _ T80
T+4hr  Lift internal roadblocks. Commence Phase IV reentry. 550
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Table 5.3.

+/- TIME EVENT

MINOR SCALE countdown (continued).

ACTIVITY

T+4nr Close Range Net.

T+6hr Quick Look Reports.

T+24hr 24 hour report.
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=60 minutes, 27 June 198§,

Figure 5.12. MINOR SCALE GZ at T

countdown was resumed at 0930. The new zero time of 1200 noon. At 1055 there was

trouble with bag 1 and hold was called till 1110. The countdown was restarted at

that time (T-65 minutes). At 1136 (T-24 minutes) dust devils destroyed bags 1 and
8. At T-20 minutes (1155), there was a 5 minute hold because of a helium truck
disconnect problem. The countdown was resumed at 1200 with a 1220 zero time. The
detonation took place at 1220 + 0.031 seconds. Figure 5.13 and 5.14 show the
detonation. The pressure was 857.93 pascals, the temperature +24.8°C, dew point
+7.2°C and ambient soundspeed 1161 ft/sec. The H+24 hcur report of the event is

contained in Appendix L.
5.6.3 Helium Bags.
The helium bags were deployed as shown in Table 5.4. Appendix J gives

the procedures used in deploying the bags and Appendix M gives the helium bags probe
data.
5.6.4 Reentry Plan.

Appendix N is the reentry plan for MINOR SCALE. There were four phases
for the reentry.

Phase 1 was the safety sweep of the testbed immediately after the shot.
Four hazards were of concern: explosives, TRS, high pressure helium, and experiment
radioactive sources. Included in this phase was the air sampling team and the
staging of security forces.

. Phase II was the establishment of security safeguards/controls for the

classified experiments, manning of the instrumentation parks and bunkers, and the

recovery of classified technical film. This phase commenced when the testbed had

been declared safe.
Phase III contained "Other Priority Activity" which occurred as soon as

security controls were established. These other activities include precursor radial
recovery, VIP tour, installation of road barriers, and diagnostic film recovery.

The reentry Phase IV was for all other experimenters, photographers and

other support personnel requiring testbed access. Access control was relinguished
at this time. Internal roadblocks were 1ifted as Phase IV commenced. In Phase IV
access to the testbed could be made by any ruute. However, all vehicles were parked

outside of the established barricades around sensitive areas.
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Figure 5.13. MINOR SCALE airblast bubble.
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Figure 5.13. MINOR SCALE airblast bubble,

Figure 5.14.

MINOR SCALE ejecta.
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Table 5.4. MINOR SCALE bag time line.

Start deploying Bag 2 2049 25 June 1985 Tuesday
Finish deploying Bag 2 2251

Start deploying Bag 1 2325

Finish deploying Bag 1 0115 26 June 1985 Wednesday
Start deploying Bag 3 0308

Finish deploying Bag 3 0308

Bag 3 deployment halted by wind (delay) 0406

Resume deploying Bag 3 2100

Start deploying Bag 4 2110

Finish eepivying Bag 3 circa 2230

Finish deploying Bag 4 circa 2305

Start deploying Bag 6 2325

Start deploying Bag 8 2355 26 June 1985
Finish deploying Bag 6 0110 27 June Thursday
Start deploying Bag 5 circa 0155

Finish deploying Bag 8 0200

Start deploying Bag 7 0355

Finish deploying Bag & 0435

Finish deploying Bag 7 0630

Helium checkout NMERI/SAIC 0800

Start helium flow into Bag 1 0920

Helium flow started into all bags 0931

Original zero time 1000

A1l bags nominally full 1053

Switch over to helium skids 1134

Dust devils destroy Bags i & 8 1136

Test execution 1220 27 June 1985
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During Phase IV the following major activities were conducted:

- Experiment Recovery.
- Documentary and Motion Picture Photography.
- Optical Instrumentation Film Recovery.
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ACRONYMS AND ABBREVIATIONS
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APPENDIX A km
ACRONYMS AND ABBREVIATIONS 1 KT
| KV
! LANL
AFWL  Air Force Weapons Laboratory EQD explosive ordnance disposal j
AGL above ground level EPA Environmental Protection Agency ; LCOR
ANFO  ammonium nitrate fuel o1 Exp experiment Lox
ASL Atmospheric Sciences Laboratory FC Field Command "
BMO  Ballistic Missile Office, USAF FCA  FCONA Acquisition Office | MeA
BFEC Bendix Field Engineering FCDC  flexible confined detonating cord Mo
Corporation FCONA Field Command, Defense Nuclear MET
BIS booster initiation system Agency WP
BMD US Army Ballistic Missile Defense FE facility engineer mg
Command FEMA Federal Emergency Management MICOM
BRL Ballistic Research Laboratory Agency : min
CAN Canada FET foreign equipment tests MC
CERF  Civil Engineering Research FIDU  fiducial (signal)
Facilit, My
o4 FR French -
ci Curie
FRG Federal Republic of Germany N
cl Counter Intelligence GBL  GB Laboratorfes, Inc. % VL
csL Chemical Systems Laboratory 6z ground zero
0OST Deg‘;g"ng:;;;t" Science & WATS  hardened tactical shel ter : NCO
UNA Defense Nuclear Agency HOL Harry Diamond Laboratories NOR
DoD  Department of Defense He helium NM
DOE Department of Energy HE high explosive NMERL
ORES Defense Research Establishment- 'ML  hardened mobile launcher ‘o
Suffield HOB height of burst
OYN  Dynatron Hr  hour NOSC
E East HQ headquarters NR
EA environmental assessment HY high voltage NRP
EBN exploding bridgewire 1 Cam 1interna) cameras NSHC
EDL engineering drawing list 1E {nstrumentation engineer NTS
EMP electromagnetic pulse 18] Information Science, Inc. 00
ENMU  Eastern New Mexico Unfversity, KAFB Kirtland Air Force Base op
Portales KCF/H thousand cubic feet/hour opser
E Cam external cameras OR
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OR

kilometer

kilo ton

kilovolts

Los Alamos National Laboratory
Lt Commander, USN

1iquid oxygen

mi1ld

main booster assembly
master countdown
meterological

mandatory full participation
milligrams

Us Army Missile Command
minutes

Martin-Marietta Corp.
millivolts

missile X

North

Naval Civil Engineering
Laboratory

noncommissfoned officer
Norway
New Mexico

New Mexico Engineering Research

Institute
net operator
Naval Ocean Systems Center
national range
national range programs
Naval Surface Weapons Center
Nevada Test Site
operations directives
observation point
cperational security
operations requirement

OSHA

PA
PAO
PD
PHETS

PMS
POM
POR
ppm
ppsS
psi
PNC

SAIC
SEA

sec

SNLA

S0
sop
SRC
SRII

$s51
SWED

1D
TER
TERA

Occupational Safety and Health
Administration

program analyst
public affairs officer
program director

permanent high explosive test
site

particle measurement systems
project officer meeting
project officer report

parts per million

pulses per second

pounds per square inch
polyvinylchloride

roentgen

South

Science Applications,
International Corp.

Scientific and Engineering
Associates

seconds
su) fur hexafluoride

Sandia National Laboratories,
Albuquerque

safety officer
standard operating procedure
Stallion Range Center

Stanford Research Institute,
International

Scientific Service, Inc.
Sweden

time

technical director

test execution report

Terminal Effects Research and
Analysis
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T&F timing and firing

TGO test group director

TGE test group engineer

TGS test group staff

TGSO  test group security officer
TGSO  test group safety officer

TIC Technology International
Corporation

Tm team

TOADS time of arrival diagnostic system
TRI Tech. Reps., Inc.

TRS thermal radiation source
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TSP
TSP
UK
us
Usme

vip

WES
WSMR

twisted shielded part
technical support plan
United Kingdom

United States

United States Marine Corp
volts

very {important persons

West

Waterways Experiment Station
White Sands Missile Range
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APPENDIX B

OPERATION REQUIREMENT AND OPERATIONS DIRECTIVES

OR 96315

00 963158
0D 963158
0D 96315C
oD 963150
0D 963150
0D 96316A

MINOR SCALE Event
4,800 Ton ANFO Event
Laser Test

ANFO Mix and Loading
Ground Shock

Project Tests
Aircraft Fiights
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(PROGRAM SHORT TITLE)

Operations Directive

NO 963165A
[ 2

OR TEST
DESICNATOR(S)

None

TEST TITLE
4,800 Ton ANFO Event

The support plan in this 0D is based on the capability of the Range to
provide support indicated, subject to availability when scheduled.

%——u ~ w 678-4177

roject tngineer

FOR THE COMMAMOER: {

echnidal Director, R

TeTephone No.
9

% 'Z,Z/’/Z?Lg 8BS
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o/ so. S6USA | cec Ty CLASSIFICATION HHEVESiate.
UDS PARAGRAPM: 1352 DATE :

| procRAM TITIE: MC SER]ES

USER _SECURITY OFFICER: CPT CHAR
CLASSIFICATION AUTH § DATE: Multiple Sources

LS. USA

PHONE: £79-4133

Classification Cuids.

Classi-
ITEM ficags

This page will require revision gpon my pertineat chaage to the projects Security
Any temporary chunge caussd by s incident msulting from a
specific tast will be teported to ths WSMR Range Control Jffice immedisc:ly. The

pre-printed comtinuation form page will be used for sdditional encries or remarks.

Declassification
Date

A, RA4 DATA

N/A

., Radar Tapes "

r
4

felemacry Tapes

[/

Cinetheodolite »
'l’olacggt Film »

e e 1§ 1 }

Tizad Camara Fils

See Note on Paqe 2

e —————

B, IN-T DATA

1. Trajectory Plots (ladar, KIDS, Etc.

2, _Trajecto (Radar, RIDS, Ece.
3. Telamstry Plocs {Oscillograms
s, Ta cry Tapes it

§_ON-LINE) W/A

&,

C, 0ST-TEST DATA ~LOCK & VALIDATED
L. Trajecto x. 23 ;2. 9, 2)
4. Miss tance

3, Telawst (Listings, Plocs or lap $)

b,

C.

5. Gaodeti
8.

b,

C.
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or/o0 No. %631SA| SECURITY CLASSIFICATION | REVISION No.
| UDS _PARAGRAPM : 1062 ' DATE:
PROGRAM TITLE: MC SERIES
‘ |Classi- Declassification
I TEM ficacion Date
W ZN/A
. Radar Look Angle at qround impact peint il
Bl o qrod Tpatt potac :
3. Optical Instrument look agle ac impact point -
T TaTessty Lsck mgle co Toss of sigual :
H. "
1. "
2. ]
3. -
| NOTE: The following provide classification level and down- ‘_""“—“‘"
I grading instructions. o ‘
[ 1. CONFIDENTIAL DF, FCTOU, 30 Apr 85, subject: Clessified ™ |
] film from MFP. ‘
2. Ltr, FCTOU, 1 Moy 85, sub ject: Miswion Classified —_—
T Optical Instrumentation Film. """—"—
D P
o | ——
i
PACE 2 of NATIOMAL RANCE USERS
STEWS NR-P Fora 16 HANDBOOK
1 Mar 79 PREVIOUS FCITIONS OF TNIS FORM ARF OBGOLFTE
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96315A

[§:1]
PARA

OPERATIONS DIRECTIVE Muisionso:

oR TEST "o
DESIONATOR(S) : o"¢

1100

PROGRAM AND TEST INFORMATION

Program [nformation

(1) User: Defense Muclear Agency.

(2) Sponsor: WNR-P, telephone, 678-1622.
(3) Priority: 3.

Test Information

(1) User Test Conductor: Maj. Michael G. Evinrude, Field Command, ONA
telephone 579-4183.

(2) User Control Potnt: Admin Park, Permanent High Explosive Test Site,
telephone 679-4183.

(3) Range Contrgl Point: Stallion, Console 11, telephone 679-4430,
(4) OR Test Designator/0D Comparison
TEST DESIGNATOR 00 Test Title

None 963154 4,800 Ton ANFQ Event
963158 Laser Test
96315C ANFO Mix and Loading
963150 Ground Checks
96315€ Project Tests

(5) Test Description: MINOR SCALE will be a high explosive (HE) event
designed to praovide a blast, thermal and shock environment for Department of
Defense (DOD), US Government agencies “and foreign government sponsored target
response experiments. For selected experiments, eight Thermal Radiation
Sources (TRS) placed at varying distances from ground zerg (GI) wi)l augnent
the blast and shock environment providing thermal radiatton. The TRS will
operate just prior to the main detonation, Execution is curvently scheduled
for 25 June 1985. MINOR SCALE will detonate 4,800 tons of ammonium nitrate
and fuel ofl (ANFO) placed at ground level. Target response experiments will
be included in thts test. Test objectives are to:

{a) Record biast and shock environment .

(b) Record damage to weapons, shelters and systems.

STEWS-NR-P Form 4  gdition of | Aug 78 is obsclete STEWS-NR-P SOP 70-10c

1 ¥Mar 84
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" 96315A T4, )
K OPERATIONS DIRECTIVE [%
FARA DESICNATOR(S): 'lone
(c) Record synergistic effects of blast and thermal environments.
(d) Increase weapons effects data base.
1800 | OPERATIONAL HAZAROS

The operatfonal hazards associated with this test are specified in the

Operational Hazards Form (STEWS-NR-P Form 1} serial numbers MS-1 thry MS-1p

dated 25 March 198S.

2000 | TEST OPERATIONAL CONCEPTS/SUMMAR IES
a. ]Test Events

EVENT

NO.  #TIME  EVENT

1 -8 €0 User submits sctzdule to Range Scheduler,

2 -1 w User briefs WSMR support elements.

3 -8 Hr WSMR starts master countdown (MCD). See MCO beginning on

30M page A-1,

4 +ASAP M oroject engineer submits Post-Test Counterorder (PiC)
to WSMR support elements, as necessary, for deviaticas to
test support,

b. jGround Safety Operational Concepts/Summaries

{1) The MINOR SCALE Safety Plan, dated Feb 85 will cover operations for this
test.

(2) Roadblocks for the high explosive event (see map on following page):
{a) Block Road 13 at the Mine Site to scuthbound traffic.
{b) Block Road 7 at the telephone at Mockingbird Gap to northbound traffic.

{c) Block Road 13 approximately 1.3 miles northeast of Pond Site to
northeast bound traffic,

(d) Block Road 20 aproximately 0.7 miles west of the intersection of Road 7
and 20 to eastbound traffic.

(e) Block Road 7 at the intersection of Road 7 and the Observation Point
Road to socuthbound traffic.

STEWS-NR-P Forw & Edition 0° | Aug 78 js obsolete
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ro: OPERATIONS DIRECTIVE r“w’“ 13lgw po:
PARA reicvatom(sy:  MNore
2100 | MEASUREMENTS AND DATA
Fixed Cameras
{1) Sites/Assignments: See paues of this document begfaning with page B8-1,
(2) Support:
{a) Provide coverage of equipment and structures under the influence of a
high pressure shockwyve.
(b} Pravide caverage of the detonat ton fireball, shockwave expansion, ¢loud
formation and rise.
2700 | GROUND COMMUNICATIONS
3. | Apoint to point voice net will be provided between trailer A (Test Control)
in the Administration Park and the timing and firing trailer in the Timing
and Firing Park,
b. | T™e Staliion local command net will be provided to trailer A.
c. | An outdoor public address system will be provided at the observation point.
d. | Telephones will be praovided as requested.
3200 | METEOROLOGY
a. | Forecasts
{1) Standard WSMR 24 hour forecasts will be available, An updating of all
forecast data can be obtatned from the duty forecaster at 678-1032/2605.
(2) Forecasts of nhigh surface winds {in excess of 20 knots) and/or
electrical storms in the test vicinity will be provided from D-15 days
through event execution to the test representative (679-4183).
b. | Observations
{1) Surface

{a) A mobile meteorological tower will be provided at the Agministration

Park 1o obtain standard WTH data at 25, 50, and 75 feet with readout 1n the
administration trailer,

(b) Anemometer recordings will be provided in the administration teailer,

STEWS- . R-P Form &

e wg

fdition of 1 Aug 78 is obsolete STEWS-NR-P SOP 170-10c
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bg. 963157 OPERATIONS DIRECT!VE ’rg!ég%m
FARA DESIGNATOM(S): Moge
(2) Uoper Alr: Qata will be obtained from rawinsonde balloon releasey at
Stallion Site at D-3, T-6 hour, T-3 hour, T-1 hour and T-0. Data will be
collected from surface to 6 km MSL. WTH data in 150 meter increments will be
provided to the on-site representative.
3400 |[OTHER TECHNICAL SUPPORT
Frequency Control and Analysis
(1) Station Plan: HAFB {1).
{2) Frequency Protection Plan
NOMENCLATURE FREQ REPC AEB
OR FUNCTION (MHz) (+Miz) (kHz) RFA
A/G Comm 139.05 - - CAL M 111
A/G Comm 141.45 - - CAL AA (11
A/G Comm 139.10 - - CAL AA 111
A/G Comm 139.25 - - CAL AA 111
A/G Comm 166.00 - - CAL AA []1
Exp Diag 0.106 0.01 - WS 40127
Exp Diag 0.200 0.01 - WS 40127
€xp Diag 2500 1.00 - WS 40127
Fw Oiag 9086.616 1.00 - WS 50020
Exp Diag 96000 100,000 200,000 WS 40121
Exp Diag 140,500 -100,000 200,000 WS 40121
Exp Diag 255,000 100,000 200,000 WS 40121
Instrumentation 149,15 - 16 . WS 40112
Exp Diag . 220.3 User must obtain proper authorization before
Exp Diag 50.3 frequencies can be scheduled for use at WSMR.
3500 |Medical

Medical support will be provided from D-18 through event day.

L‘bs
FARA

4100

4200

53000

STEWS-LR-P Form
1 Mar R

4
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4100 | DATA PROCESSING
Dats reduction of detonation, dust phenomenology, shock wave expansions,
cloud formation, detonation velocity, uniformity of detonation, shock wave
separation, and fireball characteristics will be provided. The user isg
requested to work closely with data analysis personnel during the data
reduction perfod to assure the reports are complete and in an acceptable
format. .
4200 | DATA DELIVERY AND DISPOSITION
Three tabulated copies of al) upper air data and copies of all anemometer
charts will be sent to the following addressee:
Commander, Field Command
Defense Muclear Agency
ATTN: FCTT {CPT Raska)
Kirtland AFB, NM B87115-5000
$300 | SUPPLY/STORAGE/SERVICES
Securfty: Security suppcst will be provided from D-57 through D+15 days.
|
STEWS-R-P Form % Edition of | Aua 78 is obaolete STEWS=NR-P SOF 20-10¢
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gp jo; 6315A MASTER COUNTDOWN ON_No; pryoriy: 3 fsepvice: © frace ! or ¢
oR TEST OPN
ups pamacnarn 2000 | & OPERATION LOG [0yoichioncs): NOME |7y, 4.800 Tom ANFO Event
OPN TEST RANGE
INDEX DATE: CONTROLLER: e
EVENT| RESP THTIME ACTUAL _ggnsl
TLM EVENT e (TR REMARKS
STARTS TEST
1 NR-CR | Mans Range Control Complex. -08H 30M
2 NR-CR | Conducts communications checks. -08H OOM
Provides time check.
3 User ]Conducts Thermal Radiation Source -08H OOM
{MS) unit checks.
4 User ]Commences liguid oxygen {LOX) fil}, -07H O0M
5 ASL Launches Sotim 3 met balloon. -06H OOM
6 User |Sets internal test bed roadblocks - 06H 00M
and evacuates nonessent ial personnel.
7 | NR-CR |Checks command net, ready/hold and |04t 0OM
fire command inhibit circuits with
user, )
8 MR-CR |Provides standard countdown to event [-04H OOM
and two minute plus count.
9 ASL Launches Sotim 3 met balloon. -03H 00M
10 NR-CR |Verifies readiness of technical -03H O0M
cameras.

STEWS-NR-P Form 23(Rev)

Replaces STEWS-NR-P Form 25, 1 Jul 73, vhich 1is obeolsts.

STEWS-NR-P 30P 70-10¢

1 Aug 78
2
PAGR or
N LOG |sevision 3o
96315A MASTER COUNTDOWN & OPERATIO revtsio —
e (Continuation) DESIGNATOR(S) s
UDS PARAGRAPH 2 o AC’{UAL -
o - il 5 -
-02H 3
NR-CR | Obtains £0-NOGO status from user
i based on weather evaluation.
-024 00
12 user | Conducis met detonation.
- A5M
13 NR-CR] Directs 50-P to set external road- OlH
blocks. .
fon -01H
ies Adm and Instrumentat
1 user :::l':: :vacuated of nonessential
personnel .
-01H O5M
15 ASL Launches Sotim 3 met balloon,
Ol




7 NR-CR [Checks command net

_ . dy/hold
fire command inhip; o i f F04H oo
e d mmqu Circuits with

8 MR-CR {Provig
€S standard count
and two minute plu; co::g?..m o event O4H Oom

9 ASL L‘U”C“es SOl im 3 met bﬂl IOO" ‘03“ W
1 -C readin f hni FO3H
H
0 NR R Ver if e ess o tec cal 03 0@.

S
STEWS-NR-F Form 2
1 Aug 78 © S(Rev) Raplsces STEWS-NR-P Form 25, 1 Jul 73, which 1
’ 8 obsclaete. STEWS-NR-P 30P 70-1pc
— ————
opwo: %318 | MASTER COUNTDOWN & OPERATION LOG |neviston no: racr %oy ¢
H H OR TISY
UDS_PARAGRAPH 2000 (Continuation) _ pESIGNATOA(S) : O™
EVENT| RES? T+TIME [ ACTUAL  STATUS

NO ELEM EVENT IIME |C REMARKS

1 NR-CR | Obtains GO-NOGO status from user ~02H 30M B :
based on weather evaluation, i

12 User | Conducts met detonc.ion. -02H 00

13 NR-CR ] Directs SD-P to set external road- -01H 45M
blocks., ’

14 User | Verifies Adm and Instrumentation -01¥ ISM“ !
Parks evacuated of nonessential ;
personnel,

15 | ASL [ Launches Sotim 3 met baliocon. -O1H OSM : '

E 16 User | Conducts met detonation. -01H O0OM

17 User | Verifies TRS ready. -01H 00M

18 NR-CR | Verifies overflight protection. -01H 00M

19 NR-CR ] Verifies and announces radar avoidance| -O1H OOM
of test bed. :

20 User | Conducts arming of charge. -40M 005

21 User | Completes arming and verifies 6Z clear| -20M 00S

2 NR-CR| Lifts radar avoidance of test bed. -20M 005

STEWS-MR-P Pora 25-1(Rev) Raplaces 3TEWS-NR-P Fors 23-1, ) Jul 73, which e obsoleta. STIWS-NR-P SOP 70-10¢

1 Aug 78
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BEda IRl

Releases

nates aperaton.
s il Ot

Lifts internal rddduiuess

llerm!

NR-CR
NR-CR

36 \
1?

\

ST1

30 user  lconducts met detonation, -02M 00S
31 User [Detonates charge. 00M 00$
32 ASL Launches Sotim 3 met baltloon, +0IM 00$
33 User fverifies safing of tiring system. +0IM 00§
34 User Iverifies test bed
safe ang i
controls establisheq, security 304 005
35 NR-CR |Directs Sp-p to )if
- t external road-
blocks and set internal roadblocks. 30m 005
STEWS-NR-P Form 23-1(Rev 3
g ) Replaces STEWS-NR-p Form 25-1, 1 Jul 73, which tq obsolats,

STZWS-NR-? SOP 70-10¢

op ¥o: 963154 MASTER COUNTDOWN & OPERATION LOG giv‘}:xgn N0 race Yor 2
UDS_PARAGRAPH_2000 (Continuation) ___|pEstoNaTOR(s) : NONE

[EVENT] RESP T+TIME | ACTUAL|STATU

No | wLem EVENT 1 G X _REMARKS _
36 | NR-CR JLifts internal roadblocks. +04H OOM '

37 NR-CR ]|Terminates operation. Releases «06H 00M

supporting elements,

TEST COMPLETE

STEWS-MR-P Fora 25-1{Rev)

Raplaces STEWS-NR-FP Form 25-1, 1 Jul 73, which fe cbeoclets.

STRWS-NR-P 80P 70-10¢
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APPENDIX C
STATEMENT OF ENVIRONMENTAL CONSIDERATION

Letter 23 Oct 1984 DNA to Assistant Secretary of Defense.

Title page "Environmental Assessment of the MINOR SCALE
High-Explosive Test"

Finding of No Significant [mpact from Major General Grayson
0. Tate, Jr. USA Deputy Director, WSMR
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DEFENSE NUCLEAR AGENCY

WASHINCTON. DC 20308

23 0CT 1984

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (MANPOWER, INSTALLATIONS
AND LOGISTICS)(ENVIRONMENTAL POLICY)
COMMANDER, FIELD COMMAND, DEFENSE NUCLEAR AGENCY {FCP)

SUBJECT: Environmental Assessment for the MINOR SCALE High-Explosive Test

1. Reference Dol Directive 6050.1, Environmental Effects fn the United States
of DoD Actions, 30 July 1979,

2. Attached (Enclosure 1) is the Environmental Assessment for a High
Explosive test at White Sands, New Mexico. The findings of the Environmental
-Assassment show that the program will not have a significant effect on the
quality of human environment.

3. Based on a review of the above findings and the guidelines contained in
the reference, [ have determined that an Environmental Impact Statemen* is not

necessary for this event. A Finding of No Significant Impact is attached
{Enclosure 2).

FOR THE DIRECTOR:
ﬁtcﬁcZ<j;;:>)z*7f§i
2 Enclosyres THOMAS P, JEFFERS

as Director for Logissics & Engineering
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KT-84-011(R)
W7
_E
ENVIRONMENTAL ASSESSMENT OF THE
;3 OCT 1984 MINOR SCALE HIGH-EXPLOSIVE TEST
!
8
=¢
S Frank W. McMullan
t
Kenneth E. Gould
.LATION
=ar s KAMAN TEMPO
" (FCP) 816 State Street

Josive Test

ne United States

2 High
=r+2 Environmental
ffect on the

contained in
itatement {s not
‘s attached

5’_ L A~

Engineering
for

cL

Santa Barbara, California 93102

4 September 1984

Final Report for Period 6 February 1984 - 30 April 1985

CONTRACT NUMBER DNA 001-84-C-0154

THIS WORK SPONSORED BY THE DEFENSE NUCLEAR AGENCY
UNDER RDTAE RMSS CODE B3450 84466 H R 00002 259040

Prepared for:

Director
DEFENSE NUCLEAR AGENCY
Kashington, 0.C. 20305
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Finding of No Significant [mpact

1. NAME OF PROPOSED ACTION
MINOR SCALE High-Explosive Test

2., DESCRIPTION OF PROPOSED ACTION

Field Command, Defense Nuclear Agency, proposes to conduct a high
explosfve test program 3.5 miles south of the Trinity Complex, White Sands
Missile Range (WSMR), New Mexico to record blast and shock phenomena; record
damage to weipons, shelters, and systems; record effects of combined blast and
thermal pho-omena; and innrease the weapons effects data base. The proposed
plan is to detonate a charge of explosives equivalent to 4000 tons of TNT,
which would simulate the blast and shock from an 8 KT nuclear surface burst.
The planned ground zero (GZ) is within a few hundred meters of several smaller
scale detonations in 1981, 1982, 1983, and 1984,

Following the test the rubble will be removed; temporary structures and
recoverable cablfng will be salvaged and removed; and the crater filled.
Alternate locations were considered but were discarded because of the
availability of the required genlogic characteristics at WSMR. Further, the
proposed site is remote from population centers and is located on a national
range dedicated to large scale testing.

3. ANTICIPATED ENVIRONMENTAL EFFECTS

The proposed construztion and test bed will result in the temporary
distrubance of about 480 acres of land. The effects of the explosion include
afrblast, thermal, noise, ground shock, crater formation, ejecta, missiles,
and chemical by-products. Airblast dominates the other explosion phenomena.
Damage or destruction of plants and animals {mostly rodents and l{zards) can
be expected within 1400 meters from the explosion of the 4800 ton ANFO
charge. Ground level dust and other air pollutants from the diffusion of the
explosion cloud will be well within the most restrictive air quality
standards. No endangered species will be affected by the program. Known
archaeological sites will not be affected.
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Finding of No Significant lmpact
{continued)

4, FINDING AND CONCLUSION

The proposed action will not sfgnificantly affect the quality of the human
enviromment and is not controversial. Therefore, an Environmental Impact
Statement will not be prepared for the proposed action.

FOR THE DIRECTOR:
A7 &// -
ON D. TATE, JR.

GRA'
Majog General, USA
Deputy Director
{Operations and Administration)
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APPENDIX D
PUBLIC AFFAIRS PLAN
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PUBLIC AFFAIRS PLAN
for
MINOR SCALE
1. SITUATION:

a. MINOR SCALE 1s a Department of Defense high explosive (HE) test
sponsored by the Defense Nuclear Agency (DNA) and conducted by Field Command,
DNA (FCDNA). The test objectives are to:

(1) Provide an air-blast and ground-shock environment for Department
of Defense (DOD) weapon systems, communication equipment, a1rc?aft, vehicles,
and a variety of structures.

(2) Provide a thermal environment for select experiments.

(3) Record air-blast, ground shock, and dust phenomenclogies.

(4) Record damage to DOD-sponsored experiments.

(5) Record combined thermal/blast effects.

(6} Increase weapons effects data base.

b. MINOR SCALE will consist of a testbed array surrounding an explosive
charge. The charge will consist of a 4800 ton mixture of ammonium nitrate and
fuel oil (ANFO) placed in a hemispherical container at ground level. There
will be approximately 300 experiments on the test bed being sponsored by 10
U.S. agencies and six foreign governments.

€. MINOR SCALE will be conducted at DNA's Permanent Hfgh Explosive Test
Site (PHETS) which is in the northern portion of White Sands Missile Range
(WSMR), N.M., about 18 miles south of Stallion Range Center. The nearest
communities are San Antonio, N.M., to the northwest and Three Rivers, N.M., to
the southeast. Each s about 30 miles dfstant with a very small population.
Socorro, N.M., with a population of about 9,000, is 40 miles to the northwest
and Carrizozo, N.M., with a populatfon of about 4,000, {s about 40 miles to

the east.
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2. SCOPE: This plan is applicable to all DOD agencies and activities
participating in or supporting the MINOR SCALE test program.
3. OBJECTIVES: To gain public understanding of the need for the test and to
allay possible public alarm in connection with the MINOR SCALE test.
4, PURPOSE: To announce policies, objectives, responsibilities, and provide
guidance for the conduct of public affairs aétivities in connection with the
MINOR SCALE test program.
5. EXECUTION:

a. Concept of Operations:

(1) Sfince a number of government agencies and govefﬁment-sponsored
companies will be involved in MINOR SCALE, close coordination and cooperation.
among the commands and agencies will be required to assure the success of the
public affairs effort attached to these tests.

(2) The Commanding General of WSMR {s responsible for conducting
publié affairs and community relations activities designed to achieve public
understanding of the need for the tests and the absence of hazards in
connection with the MINOR SCALE test program. Release of information on the
scheduling, postponement, completion, success or failure of any particular
test or project phase will be coordinated with the range commander (Commanding
General, STEWS-PA, WSMR). Release of information will be by WSMR PAQ in
coordination with Headquarters, DNA. Coordination will be effected through
the Test Group Director, FCONA, to HQ DNA.
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(3) The WSMR commander will be solely responsible for the release of
information concerning matters involving mishaps or matters pertaining to
ground safety on WSMR. The Defense Nuclear Agency will provide information
and assistance concerning any mishaps relating to MINOR SCALE to the WSMR
Commander. The above requirement stems from a DOD directive which states, in
part, "The release of public information reégarding the safety aspects of
(testing) operations requires special attention. The possible hazards and
margins of safety are matters of publfic concern. It is essentfal, therefore,
that such information be released to the public by the single source that is
most knowledgeable.® »

b. Plan of Operations:

(1) The VSMR commander will ensure, for public affairs purposes,
there is continuous 1iafson between WSMR and the MINOR SCALE Test Group
Director so that maximum informational support, within the capabilitfes of the
WSMR PAQ, can be provided.

(2) The WSMR PAO will ensure the continuation of public information
and community relations programs designed to S]1ay public apprehension as to
possible hazards and margins of safety during all phases of MINOR SCALE.

(3) Based on past experience with similar projects, the public
affairs effort will consist of a series of news releases and announcements
detailing various phases of the test program, monitoring public attitudes, and
answering press queries. If requested, WSMR PAO personnel, with FCDNA
representation, should conduct face-to-face discussions with community leaders
and media representatives prior to the event.

(4) It 1s essential that timely announcements be given the press
prior to and following the test in an effort to avoid speculation and
apprehension on.the part of the public. Pre-test announcements (See Para. 7)
will be placed as required to meet news media deadlines. The WSMR PAO will

coordinate all releases of information as specified in paragraph 5.a.(2).
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(5) Press announcements detailing mishaps or serious injuries to
project personnel will be provided by the WSMR PAD as soon as possible
following the incident and in accordance with current directives. A sample
news release describing such an occurrence is not provided because of the
many variables which occur.

(6-) News media may attend the event, however, due to classifica-
tion of the experiments after the blast, news media photography will not be
permitted. News media representatives will not be permitted to bring
photographic equipment to the observation point without authorization from
WSMR Security. Video tape and still photography support will be provided
to the news media. Specifically, WSMR Public Affairs Office (PAQ) will
produce video tape and still phtographs of preparation for MINOR SCALE and
the detonation. WSMR PAQ will coordinate with HQONA PAQ as to content of
the video tape and still photography. Video tape and still photographs will
be available for release to the media within one hour after the detonation.
HQONA PAO and WSMR PAD will approve any material released to the media.
One copy of material released to the media will be sent to OASD(PA) by
express mail or other overnight delivery service.

(7) Binoculars will not be aliowed on the range to view the
event for reasons of security.

(8) The test will not be open for public viewing. Attendance
at the observation point on shot day will be by invitation only.

6. COORDINATION: Direct communication is authorized between WSMR PAQ
and the MINOR SCALE Test Group Director on matters concerning technfical
information, the success or failure of the test, or scheduling. Release
approval, content of releases and coordination among WSMR, FCINA, and

HQONA will be handled as described in paragraph 5.a.(2).

129




7. ENCLOSURES: The following enclosures are {intended as models for the
release of information under the circumstances indicated:

Enclosure 1 -- Initfal test announcement, tc Le released as soon as PA
plan is approved.

Enclosure 2 -- Additional pre-test announcement, to be released about one
week before the explosion, with an approved photograph
showing test preparations.

Enclosure 3 -- Announcement of successful test, to be released within four
hours of the exploston, with an approved photograph and
video-tape of the explosion. .

Enclosure 4 -- Announcement of unsuccessful test.

Enclosure 5 -- Questions and answers.
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Encl

INITIAL PRE-TEST ANNQUNCEMENT
{To be released as soon as PA plan is approved)

WHITE SANDS MISSILE RANGE, N.M., (DATE) -- Preparations for a unique
high-explosive test program, known as MINOR SCALE, are underway 1in the
northern portion of White Sands Missile Range.

The purpose of MINOR SCALE is to expose military hardware, vehicles, and
structures to an afr-blast and ground-shock environment. Test officials said
there should be approximately 300 experiments, sponsored by 10 U.S. agencies

and six foreign governments, on the test bed.

The test, scheduled for June 1985, involves the detonatf&ﬁ of 4800 tons
of ammonium nitrate and fuel oi1 (ANFO). The ANFO will be placed in a
88 foot diameter hemispherical container at ground level,

The program is sponsored by the Defense Nuclear Agency (DNA), with Field
Command, DNA, Albuquerque, conducting the test.

The test site is about 30 miles northwest of Three Rivers, N.M., and 40
miles west of Carrizozo, N.M. An environmental assessment has determined
there will ‘be no significant environmental effects from the test.

Marine Corps Major Michael G. Evinrude of Field Command, ONA, {is the test
group director. The WSMR project engineer for MINOR SCALE is Lee Meadows of

the National Range Operations Directorate.

Encl 1
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SECOND PRE-TEST ANNOUNCEMENT
(To be released about seven days before the explosion with
cleared/avoroved photographs of test bed preparations).
(WSMR PAO will need 40 each black and white 8X10 photographs)

WHITE SANDS MISSILE RANGE, N.M., (DATE) -- Crews are placing 4800 tons of
a mixture of ammonium nitrate and fuel oil "(ANFO) into a 88 foot diameter
hemispherical container in preparation for next week's MINOR SCALE test.

The purpose of MINOR SCALE is to expose military hardware, vehicles and
structures to an air-blast and ground shock environment. There will be
approximately 300 experiments, sponsored by 10 U.S. agenc1es.5nd six foreign
governments, on the test bed.

The test site is in the northern portion of the missile range, about 30
miles northwest of Three Rivers, N.M., and 40 miles west of Carrizozo, N.M.
An environmental assessment h;s determined there will be no significant
environmental effects from the test.

MINOR SCALE is sponsored by the Defense Nuclear Agency {DNA), with Field
Command, DNA, Albuquerque, conducting the test. Marine Corps Major Mic, o] G.
Evinrude is the Test Group Director. The WSMR project engineer for the test

is Lee Meadows of the National Range Operations Directorate.

Encl 2
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SUCCESSFUL TEST
(To be released with approved video tape and black and white sti11 photographs
of the explousion).
(WSMR PAD will need seven each 60- to 90-second videotapes and 40 each 8X10
black and white still photographs to accompany the release.)

WHITE SANDS MISSILE RANGE, N.M., (DATE) -- The Defense Nuclear Agency
{DNA)} successfully detonated a 4800 ton high explosive charge in the northern
portion of White Sands Missile Range today at (TIME).

The purpose of the test, called MINOR SCALE, was to expose military

hardware, vehicles, and structures to an air-blast and ground-shock

environment. Approximately 300 experiments, sponsored by 10 U.S. agencies and.

six foreign governments, were on the test bed.

Marine Corps Major Michael G. Evinrude, test group director for Field
Command, DNA, said the event was a success. However, the effect of the
explosion on the test objects will not be known unt{l sponsoring officials can

examine their experiments,

Encl 3
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ANNOUNCEMENT OF UNSUCCESSFUL TEST

WHITE SANDS MISSILE RANGE, N.M., (DATE) -- A Defense Nuclear Agency {DNA)
high-explosive detonation, designed to provide an air-blast and ground-shock
environment for experiments on the test bed, was termed unsuccessful today by
officials of the MINOF SCALE program at White Sands Missile Range.

WSMR officials scid there were no personal injuries or property damage
associated with today's tes* failure.

Marine Corps Major Michael G. Evinrude, DNA test group director, said the

test was determined unsuccessful because (brief outline of reason).

Officials have begun a detatled, on-site investigation té determine the
reasons for the failure.

Encl 4
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QUESTIONS AMD ANSWERS
Why 1s photography not allowed?
Individual or press photography {s not allowed because of numerous
classified experiments on the test.
How mu;h did the MINOR SCALE program cost? How much of that was for
ANFOQ?
The cost to prepare the test bed, provide diagnostic instrumentation
and Togistical support, is 7 million. Cost to test and evaluate the
approximately 300 experiments s estimated at 30 million, ANFO cost
approximately 1.1 million. a
What type of evperiments are on the test bed?
Experiments on MINOR SCALE range from measurement of air and ground
shock waves caused by the blast to recording and documenting the blast
and thermal effects on different types of shelters, buildings, antenna
systems, a wide range of military equipment and protective clothing,
and equipment on anthropomorphic mannikins. Pictures of most of the
experiments are displayed at the Observation Post.
How much TNT is 4800 tons of ANFO comparable to?
4800 tons of ANFO is equivalent to 4000 tons of TNT.
What size nuclear explosion is MINOR SCALE comparable to?
MINOR SCALE was designed to simulate the afrblast effect from an eight
kiloton nuclear detonation.
Why do you use ANFO?
ANFQ fs being used because it is currently the most cost effective
explosive available. It is also very safe to handle. Research
programs are ongoing to determine if more suitable and cost effective

explosives can be developed.
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10.

11.

12.

13.

Is ANFO harmful to the environment? How do you return the area to
pre-test conditions?

Upon detonation most of the ANFO is consumed leaving little residue.
After salvagable test articles and other materials are removed from
the test bed, all debris is picked up and put in a sanitary landfill,
How do you get 4800 tons of ANFO to explode all at once? Can it
happen accidentally?

A 100 pound octal booster s centered in the ANFQ to uniformly fgnite
it. Accidental detonation of the ANFO 1s extremely remote.

How many simulated nuclear explosions have been conductéd at WSMR?
DNA has conducted three previous nuclear simulation tests at WSMR:
DICE THROW in 1976, MILL RACE in 1981, and DIRECT COURSE in 1983.
Have you scheduled more tests 1ike this for WSMR?

Yes, more tests are currently scheduled at WSMR starting in 1986 and
each year following.

Why did you establish the Permanent High Explosive Test Site at WSMR?
The Permanent High Explosive Test Site (PHETS) was established at WSMR
to provide a cost effective, reusable high explosive test facility.
Can we go down to see the test bed either before or after the
explosion?

The test bed will be closed the day before execution because of final
test preparations. Post test observations will not be allowed until
the day after detonation due to safety and security considerations.
How far away will be blast be heard?

Atmospheric conditions greatly affect how far and where the blast can
be heard. On MILL RACE for example, the blast was heard several
hundred miles away. Towns adjacent to WSMR will likely hear the

blast.
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15.

16.

17. Q

18,

19.

How is a test 1ike this related to nuclear weapons?

The high explosive test simulates the blast from a nuclear weapon, and
the thermal radiation source simulates the therma) radiation from a
nuclear weapon.

How Jong before we hear the blast and feel the shockwave at the
observat%on point?

About 40 seconds as the Observation Post is approximately 8 miles from
ground zerc and sound travels 1060 feet per second.

What is ANFO?

ANFO is an acronym which stands for Ammonium Nitrate fpé] o1, It is
an explosive composed of Ammonfum Nitrate (Fertilizer) containing 6%
fuel oil.

Why is MINOR SCALE scheduled in the Summer and not the Fall?

The test has been scheduled for June 84 to minimize the chances of
lightening affecting test bed equipment such as recording gauges.
Lightening storms are more frequent in the July-October time frame.
Why 1s the test called MINOR SCALE?

The test name MINOR SCALE has no specia) significance. There are no
plans for a test called MAJOR SCALE. The next test to be conducted
in June 86 1s called MISTY PICTURE.

Wwhy 1s MINOR SCALE larger than DIRECT COURSE? Will future tests
continue to get bigger?

MINOR SCALE was planned to simulate the battlefield environment.
Future tests are not projected to get bfgger than MINOR

SCALE.
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[WTRODUCTION

MINOR SCALE is the third test in the Misty Castle Series of large scale high
explosive (HE) tests sponsored by the Defense Muclear Agency to be conducted at
White Sands Missile Range {WSMR)_ Mew Mexica. It is currently scheduled for June
1985, The explostve charge will consist of 4 B80 tons of an smmonium nitrate & fye!
011 (ANFQ) mirture poured 1n bulk tnto a &8 foot radius fidberglass hewisphere, The
resulting overpressure will simuylate the equivalent atrdlast of an B kiloton
nuclear device, The detonation of this charge will grovide an airdlast and ground
motion eavironment which will be used Dy o vartety of agenctes to collect dasic
explosive environmental data or to test Systews against a3 sisulated nucledr
environment ,

The test bed s sponsored by Defense Wuclear Agency {OMA), with Fteld Command,
ONA (FCDMA) a3 fts operations agency tasked with executing the eveat, Partictpation
was opened to al) Department of Defense (DoD) and federa! government sgencies, plus
selected foreign countries, © periment selection scresming by a DA techanical
review commitiee occurred in March 1988, Since then, agencies with approved
exgeriments have Qone through in esperiment definition and plamning process with
r::'ou tn order to locate the experiments where they will recelive the degired
effects.

In addition to the experiments assaciated with the overpressure eavironser:,
one series of experiments will be conducted to messure the effects of & simylated
precursor environment. The therwma! flash f-om & nuclesr device heats the ground and
the surface air near the detonation, The Blast wave travels through the hested
surface air faster and creates a precursor on the shock wave mear the surface. The
therma) orecursor will stmylate this environment by providing a thin surface layer
of helfum gas at the time of detomation, Since pressure wives sdvance feaster in
helium than 1n alr, the shoctwave will move faster in the helium environment and
credte 3 steulated precursor,

Another series of experiments will be placed near thersal radiation sources
(TRS} so they can be subjected to 4 comdbined airblast/thermal envirorment, TRS
unity were used on bOth of the two previous NISTY CASTLE events - WILL RACE and
OIRECT COUMSE.

A TRS untt consists of » linesr array of four upward-directed norztes, each of
which produces a flame spproximstely two meters in diameter and Sin meters high.
The radiant heat fs produced by & chemica) reaction between liquid ozygen and
aluminue powder. Each nozzle directs 5 liters/sec of liquid oxygen and 5 t9/sec of
aluminum powder into the air, where the reactton takes place, releasing adout SO
megawatts of radtant heat,

The eight TRS vaits will be placed at vartous oversressures on the WINOR SCALE
testbed. The four nozzles will be spaced to provide spectfic hest environments for
the individual experiments, ranging from about 10 to &0 calories/sec/om .

OBJECTIVES

The primary objective of the test i3 to provide an 2irblast and ground shock
environment for 000 sponsored experiments, These experiaents are detigned to
determine the response of tactical and strategic wespon systems, communications
equipment, vehicles, and a variety of structures to this envirorment, A secondary
objective 1s to provide a thermal enviromment (in conjunction with the alrdlast) for
severs! experiments, A specific objective is to provide & simulated precursor
environment
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EVENT DESCRIFTION

The test will be cOnducted at WSMR, approximataly 20 wiles {30 km) south of the
ngrthera boundary (see Figures 1 and 2) at the Permanent High Explosive Test Site
{PHETS), Ground zere (GZ) 1s the same locattom as G2 for DIRECT COURSE, as shown in
Figure 2, This location allows the reuse of neardy rodds, the instrumentation
parks, the three DIRECT COURSE instrumentation radtals, and most of the disgnostic
camers dunkers, However, because of the larger explostve charge, several changes
will be made,

The airdlast at the instrumentation parks will de too strong for the standard
tnstrumentation trailers. Therefore, two things will be done. A sertes of hardened
bunkers will be placed near the charge 4t the 10 pst overpressure level to perform
remote recordings, Bermed structures similar to guonset huts will de placed at the
instrumentation parks, These structures will be large enough to contain twe
fnstrumentation trailers esch. The tratlers will then be configured to operate
resotely, i.e,, they will be unmanned during the test.

The closest unprotected site ts the DIRECT COURSE administrative park, now
designated the Timing & Firing (T&F) part. This is where the timing ang firing
tratler and several other manned instrumentation trailers will De located. Thig
park 1s about 11,000 ft west of GZ.

The adeinistrative park for NINOR SCALE 13 aow loceted on the northeast corner
of the intersection of Route 7 and Route 20.

The Observation Point for MINOR SCALE will De approximately 1.6 miles north of
the new administrative park, tn the old DICE THRON area. An ANFO mixing plant will
de comstructed Lo the north of Route 20, approxtmately ? miles east of the NINOR
SCALE samintstrative park.

The WINOR SCALE testdad constists of four fastrumented radizls (ome precursor
ragial), four (nstrumentation parks, a TAF park, &nd an sdministrative part, Mearly
200 experiments will be located on the testbed. Figure 3 shows the layout of the
testbed. Filelding NINOR SCALE requires the services of aver 400 personnel: skilled
construction workers, techaicians, program managers, and scientific personsel with &
wide range of expertise. lastrumsntation on the testbed will consist of:

- Active and Passive Gauges: over 2300

-~ Recording Channels: qver 2200

« Racording Cable: 7 atllton feet

- Extermal Experieant Response Cameras: 223

« Internal Experiment Response Cameras: 57
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SECTION |

INTRODUCTION

A, PURPOSE .

This Safety Plan establishes the MINOR SCALE Event Safety Program.
MINOR SCALE 1s a Defense Nuclear Agency (ONA)-sponsored, large scale, high explo-
sive field test with the purpose of exposing structures, shelters, military systems
and equipment to blast and thermal phenomena simulating the detonation of a nuclear
weapon. Four thousand eight hundred tons of ammonium nitrate fuel oil (ANFO),
which produces an airblast equivalent to four thousand tons of TNT or 8 kiloton
nuclear, will provide the blast and shock environment. €E£ight arrays of a nozzle-
dispensed aluminum powder and 1iquid oxygen mixture will provide a thermal radia-
tion source (TRS) for selected experiments to evaluate the synergistic effects of
blast and thermal radiation phenomena. The charge will be placed in a fiberglass
hemisphere, 88 feet in diameter (Figures 1 through 5).

000, federal government agencies, and selected foreign countries are
the partictpants. Over 180 individua) experiments will be conducted. Typical
experiments are:

- Blast and thermal effects on above surface and partially buried

shelters, blast shelters, and industrial buildings.

- Blast and thermal effects on various radomes and antennas.

~ Blast and thermal effects on anthropomorphic dummies.

-~ Blast and thermal effects on military communication and protective

equipment.

- Phenomenology diagnostic measurements.

- Cloud measurements using various techniques.

- Blast and thermal effects on various armored vehicles.

- Blast effects on propagation of electromagnetic signals (radar,

communications) in airborne systems.

- Remote pressure sensing (air/ground).

8. SCoPE .

The Safety Program for MINOR SCALE {s designed to provide an active,
functioning mechanism with the goal of identifying actual and potential hazards to
personnel and equipment. Section I delineates responsibilities and identifies the
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participants for the event. Section Il contains definitions pertaining to hazards
classification and access restrictions. Section IIl identifies general procedures
for the test bed. Section IV lists specific hazards and access restrictions asso-
ciated with the experiment layout. Additional information is provided in the
attached annexes. Annex A lists the participating experimenter Project Officers.
Annex B8 1is the Summary of Hazards for WSMR. Personnel locations on the test bed
are summarized in.Annex C. Annex 0 *iists emergency procedures. Annex £%4s a copy
of the Sandia National Laboratory Arming and Firing procedures. Annex F*contains
the Safety Standing Operating Procedures (SOP), approved by WSMR, for each
hazardous operation. Annex 6 *establishes requirements and priorities for reentry
into the test bed postshot.

c. APPLICATION.

A1l participating organizations shall comply with the polictes
contained herein. The Test Group Director (TGD), with the concurrence of the
Chief, Safety Office, WSMR, may permit variations if, in his judgment, such
variations are necessary for successful execution of the test. In such cases,
adequate alternate safety proceduyres will be published as a supplement to this
Aocument. When a conflict exists between the requirements of this document, FCONA
Instructions, WSMR Regulations, or those of a participating agency or DOD contract
agency, the procedure providing the more stringent or higher degree of protection
will be followed. Questions of technical interpretation will be referred to the
TGD for resolution.

D. RESPONSIBILITIES.
The Director, Test Directorate, Field Command, DNA (FCT) has ultimate

responsibility for the safety of all DOD/FCONA operations, personnel, and
equipment. The MINOR SCALE Safety Program is the responsibility of the MINOR SCALE
Test Group Director (TGD). The Test Directorate Safety Engineer (FCTS) implements
Test Directorate Safety Programs and is responsible for coordination of all MINOR
SCALE safety issues with the WSMR, Safety Office for the TGD.

tach MINOR SCALE agency shall be responsible for:

1. The safe conduct of 1ts operations at WSMR.

2. Coordination of hazardous activities with the TGD to prevent jeop-
ardizing other experimenters and their equipment.

* not included in this POR.
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3. Reporting all accidents to the TGD.
4. Knowledge of, and compliance with, the requirements of this plan.
REFERENCES.

1. WSMR Regulation 385-15, Safety Standing Operating Procedures, 22
August 1983.

2. Department of the Army Materiel and Readiness Command Regulation
385-100, Safety Manual, 17 August 1981.

3. CFR Title 29, Part 1926, Subpart U, Blasting and Use of Explosives.
4. WSMR USERS HANDSOOK, volume II, 1 October 1980.
MINOR SCALE Operational Requirement.
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SECTION II
DEFINITIONS

A. HAZARD CLASSIFICATIONS.
Cateqory I - Catastrophic. So hazardous that no preventive or protec-
tive measures can be taken to reduce this hazard below a calculated risk.

Category II - Critical. Could result in injury or {llness to personne)
or extensive damage to experiments and/or test system components unless controlled
by limiting personne) access, or by using special protective clothing/equipment
and/or remote handling devices.

Categqory III - Marginal. Potential hazard to personnel, experiments,
and/or test system components which can be controlled by special handling and mini-
mum use of protective clothing/equipment.

Category IV - Neqligible. No hazard to persaonnel, experiments, or
tests system components.

8. CIMITED ACCESS ZONE.

A zone in which access to work areas s restricted to those persons
directly involved in hand1ing the hazardous items and/or participating in the
specified hazardous operation (normally for a specified time).

C. CONTROLLED ACCESS ZONE.
Similar to *Limited Access Zone", but allows those activities and per-

sannel which have minimum interference with the specified hazardous operation, as
determined by the TGD.
D. TEST BED.

The area surrounding ground zero (GZMS) which encompasses all
experiment emplacement, instrumentation trailer parks, laser and camera bunkers.

E. AGENCY PROJECT OFFICER.
The individual charged with the field responsibility of installation,
instrumentation, and recovery of experiments fielded on MINOR SCALE by his sponsor-

ing agency.
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SECTION III
PROCEDURES

A. GENERAL .
The policies set forth in this section are established to assist the
T6D in fulfilling his responsibilities and to insure safe execution of the tests.

B. PARTICIPATING AGENCIES.

1. The Project Officer (PO) for each agency participating on MINOR
SCALE shall be responsible for the safety of his personnel and for the safe conduct
of his agency's operations at the MINOR SCALE Site. Project officers are listed in
Annex A. tach Project Officer with hazardous operations shall prepare a Standing
Operating Procedure (SOP) for hazardous operations on MINOR SCALE and shall assist
the TG0 in modifying the plan, 1f necessary, so that it meets the approval of the
TGD and the WSMR, Safety Office. The PO shall also assist the TGD in preparation
of any reports or forms pertinent to his experiments that may be required by WSMR.

2. The agency's SOP shall identify procedures which are required for
the safe conduct of the agency's operation and which are to be followed by agency
personnel during the fielding, test, and experiment recovery phases. It shall
emphasize hazardous materials and/or conditions that may be encountered during any
phase, and shall provide detailed procedures to be followed in order to cope with
such hazards. Each SOP will be approved by the TGD and the WSMR, Safety Office.
Approved SOP's are included in Annex F of this document.

3. Agency contractors and subcontractors will be considered to be a
part of that agency. It shall be the responsibility of the agency PO to assure
that such contractors and their personnel conform to the requirements of this docu-
ment .

c. PERSONAL PROTECTIVE EQUIPMENT.

A1l participating agencies shall provide their personnel with the
necessary personal protective equipment for use during those operations in which
personnel hazards exist. This equipment shall meet requirements and specifications
of the Oepartment of Labor and shall include items such as hard hats, safety shoes,
protective goggles, and special equipmert for specific tasks (e.g., nonstatic
clothing, face shields, etc.).
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D. MEDICAL EMERGENCIES.
The TGO will arrange for, and pubiish, procedures for handlinag major

medical emergencies. Participating agencies shall provide first aid supplies
appropriate for the hazards involved in fielding their experiments. First aid
supplies shall be maintained in a conspicuous and convenient location. A First Aid
kit will be available at the 6Z construction tratler. In the event personnel
require transportation to the hospital, call the Socorro Ambulance (Annex D).
Unti)l EMT's are available at Stallion, staff personnel trained in first aid will
stabilize injured personnel, and if determined to be acceptable, use a suitable
vehicle for transport to meet the dispatched ambulance either at Stallion or
enroute. During charge constructfon and event execution and reentry, a WSMR
ambulance and medics will be on site.

£. EXPLOSIVES.

Explosives used at WSMR will be handled, transported, and stored in
compliance with Department of the Army Materiel and Readiness Command Regulation
385-100, Safety Manual; and CFR Title 29, Part 1926, Subpart U, Blasting and Use of
Explosives, whichever is more applicable. The TGD has furisdiction over all explo-
sfves related to MINOR SCALE and he shal)l be notified prior to their arrival at
WSMR. A WSMR safety representative shall be included on the access lists for all
explosives areas and shall be included as a member of the Pre-arming and Arming
Parties, and Postshot Assessment Tzam.

1. Transporting. The transportation on WSMR of all explosives related
to DIRECT COURSE is under the jurisdiction of the TGD. A1l explosives transported
on WSMR must be carried in vehicles complying with Chapter 22 of DARCOMR 385-100
for transporting explosives. Approved vehicles must carry appropriate fire fight-
ing equipment, including Class B8-C portable fire extinguishers, explosives tle-
downs, and other safety equipment. When carrying explosives, the vehicle must
display the appropriate *EXPLOSIVES" signs. Explosives shall not de transported
into or out of the test bed complex until after the agency Project Officer has
developed plans for these operations and they have been approved by the TGD.
Separation of nersonnel from potentially hazardous explosives will be based upon
quantity-distance taybles of DARCOMR 385-100.
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NOTE: The TGD may permit transportation of 2 kilograms or lec- of
explosives and the detonator on the same vehicle provided the
detonator 1is carried in {ts shipping container and physically
separated from the explosive.

2. Storage. The TGD will arrange for appropriate explosive storage
magazines for use by DNA agencies and contractars. Requirements for storage shall
be made known to the TGD at least two weeks before explosives are due to arrive at
WSMR.

3. Instrumentation. An explosive that 1is instrumented shall be
handled in the same manner as one having detonators. When not in use, the instru-
mentation leads shall be connected together and grounded to the container.

F. HYDROGEN.

The TGD shall be notified of hydrogen deliveries to the MINOR SCALE
test bed at least two working days before deliveries are to be made. TRS pits
require hydrogen servicing. Areas containing hydrogen tanks will be designated
{imited Access Zones during and after the tanks are serviced.

6. LIQUID OXYGEN (1L0X).

The TGO shall be notified at LOX deliveries to the MINOR SCALE test bed
at Jeast two working days before deliveries are to be made.

At lJeast two persons qualified to handle LOX shall be suited in protec-
tive cle*hing for each handling operation. One member of the crew performing the
LOX hanaling or transfer operations shall be designated to have full authority over
all personnel and equipment in the immediate vicinity and shall he responsible for
the safety of these personne) during the time required for the handling or trans-
fer. Operations shall be performed only in open areas where good ventilation can
be maintained. The area around LOX transfer points will be inspected to assure
there are no oils or grease which could be stepped on. Boots will be inspected for
oil/grease. System materials which will come into contact with LOX shall have
ductility and Impact resistance suitable for the temperatures involved. Mead,
face, hand and foot protection, as prescribed by the approved SOP, shall be worn
during all operations involving LOX. Any oil/grease will be cleaned from boots and
the area before LOX s used. LOX will not be used to blow clothes or body parts
clean of dirt or moisture. Personnel protection and handling procedures shall
conform to Paragraph 6-6 of AFR 127-101. [In additior to the requirements of AFR
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127-101, fresh air breathing equipment shall be maintained in readiness during LOX
hand1ing and transfer operations.

H. AIR TRAFFIC.

Flight plans for all air traffic related to MINOR SCALE shall be sub-
mitted to the TGD for review and forwarding to WSMR Flight Safety for coordination
and approval. Because of the varied and continuing operations at WSMR, the re-
quirement for advance approval of fiight plans applies to dry runs and pre- and
postshot operations, as well as shot day activities. A MNational Range STEWS-NR-P
Form 46-e must be submitted to the WSMR Range Program Office for each flight.

1. ELECTRIC POWER.

A1l electrical systems shall conform to the requirements of the
Nattonal Electric Code. High voltage signs shall be posted in appropriate, con-
spicuous places. Generators shall be operated in accordance with the manufac-
turer's instructions and shall be operated only by qualified personnel. Generator
pads,. grounding, and fuel supply systems shall comply with WSMR Regulation 420-3,
Appendix K, Paragraph 2. A1l f{instrumentation trailers using a floating ground
reference during operations must be equipped with a positive earth grounding system
for all electrical components, including power sources. This earth ground system
shall be used at all times except during test operations. The grounding system
shall include a red and green light warning system to visually identify whether the
traller is in the grounded or ungrounded configuration. The red Tight shall f{ndi-
cate the ungrounded configuration.

J. ELECTRICAL STORMS.

The TG0 shall be responstble for supplying potential gradient meters
for use in determination of the approach of electrical storms. Explosive handling
and transfer operations shall be terminated whenever electrical storms come within
5 miles of any hazardous operation.

K. FIRE PROTECTION AND REPORTING.
The TGD shall arrange for fire protection for MINOR SCALE facilities.

Fire extinguishers will be provided to agencies for the duration of the fielding
phase when necessary to meet the requirements of WSMR Regulation 420-3. Locations
and types of fire extinguishers shall be as prescribed in Appendix N, WSMR Regula-
tion 420-3. Any fire, regardless of type or size, shall be reported. Fires may be
reported by any of the following means:

167



v WA Ao K A PR ——

b e A A M

PO AT e AR ke

Cnaa o —

i s

P ——

1. Telephone: Dial 679-4434.

2. Radio: Any radio net having a base statfon with telephone communi-
cation.

3. Messenger: If neither telephone nor radio 1is avatlable, a mes-
senger shall proceed to the nearest telephone or fire station.

L. DESIGN SAFETY FACTORS.

Following is a tabulation of minimum safety factors to be used in the
design of test items:

Factor of Safety

Item for Basis
Personnel
Hand1ing Equipment 4

Material vield Strength

Cryogenic Systems

and Materials 5 Material Yield Strength

Note: Application of safety factor where personnel are involved is:
Load or pressure x safety factor = minimum design load or pressure.
Where loads or pressures are to be test related only (that is, in-
duced by the test), no factor of safety is required.

M. VEHICLES.

Speed 1imits on WSMR numbered roads shall be as posted by WSMR. The
maximum speed 1imit on all roads within the MINOR SCALE test bed shall be 25 miles

per hour.
N. CONTROLLED ACCESS ZONES AND LIMITED ACCESS ZONES.
Controlled Access Zones and/or Limited Access Zones have been developed

on the basis of information provided by participating agencies. A Test Bed Layout
indicating the location of the hazardous operations is shown tn Figure 6.

0. POSTSHOT.

Postshot reentry into the test bed by experimenter personnel shall not
be permitted until the Postshot Assessment Team has completed {ts survey and re-
entry is authorized by the TGD. The Postshot Assessment Team shall include repre-
sentatives from the WSMR Radiation Protection Office and Safety Office. Postshot
Reentry Procedures and experiment recovery requirements are specified in Annex G.
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MINOR SCALE HAZARDOUS EXPERIMENTS

Figure 6. MINOR SCALE test bed layouts {controlled
and/or limited access zones).
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SECTION IV
EXPERIMENT HAZARDS AND ACCESS RESTRICTIONS

A. GENERAL.

A variety of hazards will exist at the MINOR SCALE test bed. The MINOR
SCALE~generated hazards can be minimized by cooperation between agencies, by making
all personnel aware of them, and by use of Jjudgment in working with hazardous
items. In addition to these hazards, there are natural hazards which exist because
of the locale and environment. This section identifies the more serious hazards
that will be encountered at the MINOR SCALE test bed.

8. NATURAL HAZARDS.

Annex B 1s a summary of hazards which might be encountered at WSMR.
A1l personnel assigned to, or visiting, the MINOR SCALE test bed should be provided
with a copy of this information.

C. AIRCRAFT SUPPORT..

Several organizations will support the event with aircraft as sum-
marized in the supplement to the OR.

0. WINOR SCALE TEST BED HAZARDS.

This event Involves hazards which are unique to the type of burst simu-
lated and to the different types of experiments which make up the Test Bed Layout.

Table 1 displays the hazardous operations which have been identified
for this event. These operations are summarized in this section. Specific safety
Standing Operating Procedures for each operation wil) be approved by the WSMR
Safety Office and included as Annex F. Applicable portions of the approved SOP's
will be posted conspicuously at the site of each operation in accordance with the
provisions of R:ference 1. SOP's will be numbered NR-PD (Operation Number 1
through 14), coinciding with ANNEX F - Operation Number 1-14.

Table 2 presents a summary of hazardous materials included in the test
bed. Figure 6 locates hazardous experiments within the Test Bed Layout, specifying
access restrictions. Hazardous operations are summarized below:

1. Container Construction. The container will be a segmented fiber-
glass hemisphere 44' {n radius. The base of the hemisphere will consist of 24
identical segments and the top (or cap) will consist of 12 segments as shown in
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Figure 4. A cross section of each segment can be described as follows: the inner
surface will be a 1/4 inch of Ffiberglass. This outer layer will be different
thicknesses depending on the height above the ground. At ground level the fiber-
glass will be 3/4 inch thick; at the top of the hemisphere, it will be 1/4 inch
thick. Individual segments will be erected by a special hydraulic fixture, bolted
together, and sealed with an additiona) quarter inch fiberglass patch on the inner
and outer surfaces along each joint.

The entire structure will rest on a wooden, circular frame that sits on
25 vertical, buried, wooden poles. The interior ground area will be covered by a
mylar sheet to prevent ground moisture from getting into the ANFO. (Annex F-1)

2. ANFO Mixing. A mixing plant to add diesel ol to ammonium nitrate
to make ANFO (Blasting Agent) will be set up on the North Range, WSMR, in support
of MINOR SCALE High Explosives Test. The mixing plant will be located 1.45 miles
east of route 7, on route 20. Fuel oi) delivered to the mixing plant in trucks
will be discharged into the auger carrying the ammonium nitrate from the hopper to
elevators. The ANFO will be gravity loaded into trucks from the elevators for
delivery to the hemisphere at 6Z. The trucks used to transport the ANFO will be
appropriately marked, as will the mixing plant. The raw material for the ANFO, at
the mixing plant, will be limited to 100 tons of ammonium nitrate and 100 tons of
diesel fuel oil. (Annex F-2)

3. Explosive Operations. After completion of the fiberglass container
and prior to ANFO loading, the booster charge will be constructed at ground level
in the center of the hemisphere fiberglass container.

a. The booster, consisting of 310 pounds of Octol, will be con-
structed In a hemispherical shape approximately 28 inches in diameter. Two CH-6
sub-booster pellets will be emplaced in the Octol booster. Each sub-booster will
have two lengths of flexible confined detonating cord (FCDC) attached that will be
extended outside of the fiberglass container and tied off during the remainder of
the charge loading operation.

b. ANFO Loading. 4,800 tons of ammonjum nitrate-fuel oil mixture
(ANFO) will be loaded finto the 88-foot diameter, honeycombed, fiberglass hemi-
sphere., The ANFO will be delivered to the test site in bulk form from the mixing
plant {in hopper trucks and pneumatically discharged into the hemisphere. Two
workmen 1inside the hemisphere, wearing self-contained breathing apparatus,
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distribute the ANFO to 1insure a uniform level, This process will continue unti)
the hemisphere is full. The entire loading operation will require approximately 10
days to complete, working daylight hours only.

ANFO quality control will be monitored by personnel from the Naval
Syrface Weapons Center (NSWC). Samples of ANFO will be taken from each load and
analyzed for fuel oil content and particle size. Each load is weighed on a plat-
form scale to-track actual charge weight. Particle size and particle size distri-
bution are important for both charge density/weight results and ANFO sensitivity.
Annex F-3 is the ANFO Loading SOP.

4. Booster System/Pre-Arming. The MINOR SCALE booster system, sup-
plied by NSWC, consists of a 27.5-inch diameter OCTOL (75/25 HMX/TNT) hemisphere

main booster weighing nominally 310 pounds and containing 2 CH-6 sub-booster pel-
lets. Four 60-foot aluminum sheathed, flexible, confined, detonating cords (FCOC)
transfer detonation from the exploding bridgewire detonators to the Octol hemi-
sphere. Pre-arming consists of placing the Octol hemisphere and sub-booster
assembly inside the fiberglass hemisphere prior to charge construction. The FCOC
Tines are pre-positioned inside during assembly and exit the hemisphere through the
bottom and are tied off once the detonator holders are attached.

Arming consists of attaching the four TC234 detonators to the detonator
holders at the end of the FCOC lines and enabling the Arming and Firing (AMF) Sys-
tem. The detonators and firing system are designed, supplied, and operated by
Sandia National Laboratory Albuquerque (SNLA), Oivisfon 7132. Four 300-foot °C*
cables, pre-positioned in the structure, attach the detonators to the X-unit
located on the test pad. This unit 1s connected to the A&F System located in the
Timing and Firing (T&F) Van, approximately 6000 feet away in the West Instrumenta-
tion Park. The A&F System consists of an arm panel with an "Arm/Safe" key switch
and monftor 1lights, a high voltage panel, an interlock panel, two power supplies,
and a cable lock box with key. The system {s Tocked out until after final arming
by the two keys in the system.

The Arming SOP 1s provided as Annex F-4. The SNLA SOP No. 02700 8502,
System Description and Detailed Procedures, is provided as Annex E.

5. Hellum Sound Velocity Probs. Forty sound velocity probes in which
high voltage spark gaps and microphone sources will be installed on the MINOR SCALE
test hed precursed radials. The spark gaps are part of a system for measurement of
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heltum concentration in the helium bag. Plastic covers will be placed over each
spark gap probe during calibration, as a personnel protection system. Each cover
will be marked *Danger High Voltage® and "Do Not Remove®. (Annex F-5)

6. Laser Field Operations. Two 100 joule ruby lasers, Holobeam
Ltaser, Inc., MWodel 810 will bde mounted In manned bunkers 5038 feet from G2 along
the west radial. The laser beams will be aimed at diffuse screening targets behind
the leading edge of the helium bag and GZ. Laser operating personnel, observers
and guards must wear protective glasses during operation. The lasers will be
lTocked out when not in operation. (Annex F-6)

7. Blast-Gauge Stations. Ten blast-gauge stations will be installed

on two radials of the MINOR SCALE test bed. FEach station will incorporate a beta
densitometer gauge, Amersham Corp. promethium-147 beta source, 500 mCi. The beta
densitometer gauges will be calibrated and used to measure the blast-wave density
for the MINOR SCALE HIGH explosive blast test. A no access area will be roped off
around each blast-gauge station and posted with radiation warning signs visible to
personnel approaching from any direction. (Annex F-7)

8. Pyrotechnic Ejecta. Ten bowling balls, five buried at 5 feet on
ten foot intervals starting at 50 feet from edge of hemisphere, and five burted at
2 feet on ten foot iIntervals starting at 60 feet from edge of hemisphere will be
placed on test bed. Each ball contalns approximately two pounds of a 40% magnesium
and 60X teflon pyrotechnic wax based mixtyre which will be initiated by an Atlas
M-100 Electric match containing 16 mg of Class C pyrotechnic material. The
pyrotechnics will be fired on test runs and at event zero time through the timing
and firing system (1/2 amp, 50 ms signal). Storage, handling and transportation
will be in accordance with regulations for explosives. A limited access zone will
be estabiished during tests and final installation of devices. (Annex F-8)

9. Streak X-Ray. A Kevex X-ray tube, 631 roentgens/hr @ one meter,
30 kv @ 9-10 ma will be emplaced in an underground vault on the test bed with two
salls projecting above ground level. The X-ray source transmits from one sail to
detectors on the other safl. Sails are 4-6 inches apart. Area will be roped off
during calibration. (Anncx F-9)

10. Automatic Duyst-Tube Catchers. Nine dust-tube catchers will be

emplaced in the test bed.
M-70 mini-cap detonaters.

Each dust-tube catcher contains 54 gms detasheet and
The dust-tube catchers will be placed at 50 and 30 psi
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stations within the precursor bag area. Each station will have three pedestals,
one above the bag and two below the bag. The area within 50 feet of each tube will
be designated a limited access zone during loading and arming of the explosive
matrix. (Annex F-10)

11. Soil Characterization. A soil test gauge, Troxler soil character-
jzation gauge with 8 mCi Cesium-137 and 40 mC{ Americum-241 sources, will be used
pre- and post-shot to take sofl samples on MINOR SCALE test bed. When not attended
the system will be properly secured. (Annex F~11)

12. Holograph. A holograph apparatus will be emplaced underground on
the test bed with two sails extending 6 inches above ground. The holograph gauge
contains two internal lasers, a ruby pulsed 12 mjoule laser, and a 3 mw continuous
wave galljum arsenide laser. Both lasers are wholly contained within the gauge
apparatus. Since the laser beams emit only between the 2 inch gap between the
sails, there is no eye hazard to personnel for normal operations. High voltage
components will be locked out and/or disconnected when internal components are

exposed. (Annex F-12)
13. Hardened Shelter. Small quantities of sulfur hexafluoride will be

released 10 meters upwind to two hardened shelters (1220 and 1221). Concentration
outside and inside the shelter will be measured. The SF‘ concentration is not
expected to exceed 10 ppm. Pre- and post-blast tests are required. Sulfure
Hexaflouride is a nonflammable, nontoxic inert gas. It is used as a tracer gas by
EPA and other regulatory agencies in tests to study air movement in open air
studtes. (Annex F-13)

14. TRS_ Operations. Efght Thermal Radiation Source (TRS) installa-
tions will be located on the test bed. Each site will consist of a pit containing
a control system and regulators, and a supply of powdered aluminum, hydrogen and
oxygen. The four burners for each pit will be buried approximately 40 feet from
the service pits. These systems will be serviced and maintained in accordance with
the TRS Standing Operating Procedures. The pit areas will be designated Limited
Access Zones. The TRS units will be monitored by the TRS Central Control System in
the TRS Instrumentation Van (West Instrumentation Park) and fired as part of the
event timing and firing system. (Annex F-~14)

Military vehicles and other equipment will be located along the west
radial between 1720' and 3500' from GZ. Some of these test articles will contain
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diesel fuel to run thetr engines during the test.
requiring TRS support will not fgnite.

The diesel fyel in test articles

Three 55 gallon drums of nonsensitized nitromethane wil) be enplaced on
the test bed (see 8065, 8066, and 8067 on Figure 16). These drums will be stored

and transported as a flammable )iguid.
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ANNEX A

MINJOR SCALE ORGANIZATION

FCONA Test Group Staff

Test Group Director
Technical Director

Test Group Engineer

Asst Test Group Engineer
TRI Oesign Engineer

TRI Construction Inspectors
Instrumentation Engineer
Cable Coordinator
Program Analyst

Program Director

Program Director

Program Director (TRS)
Technical Director {TRS)
Safety Officer

Photo Program Director
Administration

WSHR_Support

Project Officers

Stallion Range Facility Engineer

Safety (Ground)
(Flight)

Radialion Protection Officer

Ma) Mike Evinrude

Capt Edward Raska

Lt Stephen L. Crawford
$SG Ron Kiner

Mr. Ray Harrison

Huey Lewter and Vance Porter
Lt Allen D. Taylor

Mr. Jim Mathews

Mr. Dwight Simpson
CPT Charles 6. Walls
CPT Ken Jeffrey

LCOR William Taylor
LCOR Kirk Mathews

LCOR Kenneth Miles

Mr. Emery Prather
$Sgt Ron Plerce

Nr. Lee Meadows
Mr. Jim X{lcrease

Mr. Glen Zumalt

Mr. Mike Moody
Mr. C. Garcia

Nr. George Wenz
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Agency Proiect Officer

Air Force Geophysics Laboratory

Air Force Weapons Laboratory

Belnoir Research & Development Center
Boeing Aerospace Co.

Defense Research Establishment Subfield
(ORES) Canada

Denver Research Institute

Federa] Emergency Management Agenéy
G8 Laboratories

Goodyear Aerospace Corp.

Harry Diamond Laboratories

HQDNA

H-Tech Laboratories, Inc.
Information Science, Inc.

Los Alamos National Laboratory
Martin Martietta Corporation

Nava) Civi) Engineering Laboratory

New Mexico Engineering Research Institute
Sand Columns
Charge Construction

New Mexico Institute of Mining & Technology
Norwegian Defense Construction Service

Oak Ridge National Laboratory

Particle Measurement Systems

Royal Swedish Fortification Administration
SAIC/ALBQ

SATC/MASS
SRI International

Sandia National Laboratory, Albuquerque

Science & Engineering Associates
Spectron Oevelopment Labs, Inc.
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LTC Gilbert Ulirich
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Walt Oudziak
Owight Rickel
Joe Hollon

John Mathews

Ken Benson
8ruce Schneider

W. Rison

Mr. Arnfinn Jenssen
C. Chester

Or. Knollenberg

Or. Bengt Vretdlad
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Dan Baxter

Marshall Cross

Alan Burns
Richard Heinze

Jack Reed
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Interd Agency Project Qfficer
Servig
& Techs Technology International Corp. W. Bogquist
: Technology Service Corp. 8. Radza

fic Re TRW Space & Technology Group Ralph Wuerker
Weapor . Dick Batt
Armame UK Scientific Research Develapment Branch br. Steatey
Batlis{ UK Atomic Weapons Ressarch Establishment Tony Wood

U.S. Army Armament Research & Devel. Center Fred Schumann
Engine U.S. Army Ballistic Research tab George Tee!
4 Shei John Syliivan
'::1:’.': U.S. Army Engineer Waterways Experiment Station
rerimen Hardened Shelter 6. L. Cane ;
aracte Keyworker Shelter B111 Muf¢ i
Collec fRG Experiments Jim MWatt

ONA Experiments Jim Ingram

Natic: Soil Characterization Bruce Phillips
Is Mis- Oetris Collection Kim Davis

U.S. Army Natick Ressarch & Devel. Center J. Fanucct

White Sands Missile Range (STEWS-TE-NP) John O'Kumma
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ANNEX B

WSMR SUMMER HAZZARDS

SUMMER
RECREATION
HAZARDS
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HEAT INJURTLTES

The sunny, warm weather of the Southwest can become a hazard if not
approached with caution. Heat can injure oyr bodies in Several ways.
Serious bodily injury and loss of manhours can occur if proper judgement
is not used.

Excessive exposure to the ultraviolet rays of the sun can resylt in
synburn. A bad sunburn may nat only be uncomfortable, but can cause a
person to become very i11. Repeated exposure to the sun may produce skin
damage and be & cause of skin cancer. Unexposed skin should be exposed to the
sun no longer than 10 to 15 minutes initially. After the first few days the
exposure time may be gradually lengthened until the skin is conditioned.

Heat Cramps may result from exposure ta high temperature for a relatively
long time, particularly if accompaned by heavy exertion, with excessive loss
of salt and moisture from the body. Heat cramps are characterized by the
cramping of myscles of either the skeletal system or the intestines. In
either case, the condition may be relieved in a few hours under proper
treatment, although soreness may persist for several days.

A loss of salt and water from the body may also lead to heat exhaustion.
In this condition, the person becomes pale, weak, dizzy, confused and
perspires freely. Treatment is aimed at promoting the return of blood to
the heart (by elevating the feet), cooling the patient (by moving him to a
cool place, fanning him, etc.), and by ircreasing the salt intake. Encourage
salty foods or fluids (cardonated beverages have a high sodium content).

This same treatment can be used in the treatment of heat cramps.

Heat stroke is the most serious of the three types of heat injury, and
is often fatal. Heat stroke is a medical emergency and requires {nmediate
attention. It {s caused by damage to the heat-regulating mechanfism of the
brain, and {s characterized by an extremely high body temperature (often
over 108 degrees Fahrenheit); profound coma; hot, red, dry skin; and absence
of sweating. Pulse and respirations are rapid and convulsions may occur.
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The prime odjective of treatment is to lower the body temperature as quickly
as possible. Move the patient to 3 cool or shady place, and remove all outer
clothing. If passible, {mmerse the patient in cool or ice watar; {f not,
sprinkle him with water, fan to hasten evaporation and get him to a hospital
immediately.

Will salt tablets decrease the danger of heat injuries? Recent studies
have shown that when a normal diet is consumed, the ingestion of up to 3
additional salt tablets does not reducs the fncidence of heat injuries.

When more than 3 salt tablets a day were consumed, the incidence of all 3
types of heat injury increased. Excessive salt intake can cause symptoms

of gastrointestinal distress, muscular soreness, fatigue and decreased work
capacity. Excessive consumption of salt must be avoided; the goal is a
balance of salt and water, with neither too much nor too 1ittle. Salt tablets
are not recommended for oral undiluted consumption by the Surgeon General.

Heat injuries can be svoided by observing the following rules:

1. Acclimatize yourself, 1.e., gradually expose yoursalf to the heat
and sun over a period of several days.

2. Reduce physical activity during the heat of the day and observe
WBGT (Wet Bulb Globe Temperature) restrictions of outdoor work.

3. Orink more water and use extra salt in cooking (Persons on sodium
restricted diets should check with their private physician before altering
their sodium intake). '

4. Keep yourself in good physical condition; any illness may lower
your resistance to heat stress. Alcohol also Tay compromise your resistance
to heat injury.

S. Be alert to the signs and symptoms of heat injury in both yourself
and those you are working or playing with outdoors. I[f you recognize these
signs or symptoms then take the proper first af{d measures and seek {mmediate
medical care if the condition warrants emergency attantion. A video tape

on heat injury and its treatment is available for loan from Environmental
Health, MUSAHC, §78-1331,
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| PLAGY S
Virtuall] everyone has heard of the disease caused Ly the bdacterial
organism Yersin{a pestis. In the middle 4ges the disease was knowm as the

)
1My i

e ! Black Death and killed an estimated one fourth of the population of Eurcpe.

A an ! The disease is called plague and can be found in wild animals throughout the

e is i Western United States.

{rec | New Mexico routinely leads the nation in the number of cases of human
exic ' plague, however, plague in New Mexico has historically been more of a threa:t
wey « to human health during the warmer months in the northern half of the state.
ea}J Cautfon is indicated in southern New Mexica as well. Cases of -plague have

ind been documented in both wild animals and humans in this area, also.
en.d Plague is not the great killer it once was in terms of the huge number
e 19 of fatalities associated with the disease. This decline is due to several
jes factors: The discovery and use of a wide variety of antibiotic drugs,

The improvements in the early diagnosis of the disease, vast improvements in
its 1 sanitation and rodent control, and individual awareness as to the hazard
Voar posed by.wild animals that may be carriers of the disease. This drop in
Wle v the number of fatalities is not indicative of any lessening of the seriousness
r o¢ { of the disease, however. Plague is sti1l & virulent, potentially letha)
seas i disease.

Plague is perpetuated in nature by bloodsucking fleas which transmit

e 1 the bacteria from one animal to another. Fleas live in the fur, nests and
ria burrows of their hosts and most will parasitize more than one kind of marmal,

ft

The wild rodent {s by far the predominant reservoir of wild plague, however,
any mammal that can be a host for the fleas that carry the pathogen can

rod
1 tH contract the disease. Pre&atory animals commonly show positive evidence for
the having contracted the disease either from infected flea bites or from eating
Atr the infected flesh of their prey. ODomestic dogs and cats are also susceptible
ted to fieas, therefore they are also vulnerable to plagus. 0Dogs do not seem

the to get noticeably sick from plague but 1t may ki1l cats. Because of this

tic and other environmental hazards (i.e., radbies), one should not allow dogs and
on cats to run free. Many human cases of plague may directly be linked to a pet
n who roamed free, contracted the disease from a wild source and brought it home.
if
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when pl;gﬁc is introduced into dense popylations of -susceptible rodents
the disease spreads rapidly, killing many animals and Teaving their fleas with-
out & source of blood. These fleas, setrching for a new meal, will readily
leave the sick and dying rodents and infest and bite a new host. For this
reason, the handling of sick or dead rodents should be strictly avoided as
should any area known to be heavily inhabited by rodents. The killing of
wild rodents by untrained personnel using poison or snap traps also may
increase the risk of human plague because of the transfer of infected fleas.

Humans can also contract plague by direct contact with the infectad
blood or tissues of a sick or dead animal, Hunters and trappers who skin,
clean or otherwise handle rabbits, carnivorss, or rodents can get plague {f
infected body fluids enter a cut or abrasion. Recently a fatality in
southern Mew Mexico was directly 1inked to the skinning of a plague infected
bobcat by the deceased.

Humans are highly susceptible to plague. The incubation perfod ranges
from two to six days and in rare instances may be Tonger. Normal symptoms
include a high fever, ¢hills and headache. Lymph glands in the groin, arm-
pits and neck become swollen and tender. The disease is typically severe,
with a definite onset.

1t plague bacillus invades the lungs it produces a pneumonia character-
ized by high fever, headache, difficulty in breathing, shortness of breath
and a cough productive of bloody sputum. This form of the disease typically
has a shorter incubation period, is highly communicable and may be spread
to other persons when the patient coughs or sneezes. The fatality rate in
untreated pneumonic plague 'is estimated to be 95 percent. Oeath occurs after
a short illiness of one to three days.

Plague is wall established in New Mexico among wild rodents and rabbits.
It is technically and practically {mpossible to eradicate the diseasa from
the wild at this time. Individual education and precautions are therefore
indicated in the prevention of this dissase in the human community. The
following are recommended plague prevention measures an individual should
take:
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1. Restrain pets and keep them and their living quarzers (kennels ans
bedding) treated with flea powder. Keep dogs and cats away from wild rodents,
rabbits and their nests and burrows. 0o not faed pets raw rabbit or rodent
meat, viscera, skins, etc.

2. Avoid contact with wild animals and their fleas. Stay away from
their burrows and nests. Do not handle sick or dead animals. Hunters should
wear rubber gloves during skinning and cleaning operations. Cook wild game
thoroughly before eating.

3. Discourage rodents by keeping your home and yard free of trash,
Junk and garbage. Store animal feed in rodent proof containers or buildings.
Do not snap trap or poison wild rodents.

4. See your physician immediately about any unexplained {llness,
especially one having sudden onset of high fever.

S. Report any observed unusual die-off of a number of wild rodents in
the same gene=al location to Environmental Health, McAfee US Army Health
Clinic.

YVENOMOUS ARTHROPODS

The following are some of the important poisonous arthropods (insect
and insect-like animals) which may be encountered in this area:

CENTIPEDE. A segmented, wormlike creature with from 15 to more than 100
pairs of legs. Each segment has one pair of legs (in contrast to the harmless
mill{pede, which has two pairs of legs per segment). Lives under logs, boards,
rocks, and in dwellings where 1t can gain entrance. It is provided with poison
claws located behind the mouth, connected to large poison glands. The bite
is painful, much like the sting of a bee, but otherwise is not serfous. For
treatment, use cold compresses.

SCORPION. Scorpions are straw colored and have eight legs and two pincers.
The scarpion‘s tail contains a stinger. The saverity of scorpfon stings depends
on the type of scorpion.

The sting of most New Mexico scorpions is not serious. The sting of
thess scorpions produces a local reaction with pain, swelling and bdruising.
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PONSRUNN,

Treatment consists of cleansing the wound, 3pplying a cool compress, and
getting a tetanus shot.

The more dangerous scorpfon, the Centuroides, 1s found only fin the The ¢
"Lordsburg area of New Mexico. This small type produces a neurotoxin venom in this &
and the sting can be quite serious. i

Symptoms associated with the sting of a Centuroides includes restless- BEES
ness, muscle cramps, involuntary drooling, and uncontrolled urination and painful s
defecation. Tha victim may also have difficulty breathing, and venom can 4 greatly 1
cause blurred vision and temporary blindness. tetnal do

The fnitial treatment for a Centuroides sting is the applicaticn of a to bee st
cool compress to the wound and immediate transporation to a medical facility. ; tolerance
This allows professional treatment of any complications while pain medication WASF
and tetanus shot can be given, (Provided by Jim Knight, wildlife specialist hornets.
at New Mexico State University.) are founc

JARANTULA SPIDER. Very large hairy spider. About 30 species live in holes
within the limits of the United States, mostly here in the Southwest. The ANT
bite of any of our Southwestern tarantulas is entirely harmless. The bite the dang
has been described as "painful as a couple of pin stads” and has essentially harveste
the same effect. Cleansing of the wound is all that is needed. Tarantulas i attack s
should not be indiscriminately killed as they are one of natures very efficient ! bare-mou
pest controllers eating many different types of annoying insects. at lengt

BLACK WIDOW SPIDER. Average-sized spider with a shiny black body. ', RES
Usually has distinctive red hour-glass marking on underside of abdomen; have bet
however, exact design may.vary, with occasionally two or more distinct John A.
triangles or blotches or somatimes only an irregular longftudinal area. i.
Found in darker corners of barns, stables, shacks, outdoor latrines, wood site of
piles, bassmants, etc. to spec

Symptoms include severe addominal pain with "board-1ike" rigidity of or may
the abdominal muscles. An occasional fatality has been reported. The only subside
first aid measure to be taken is local cleansing of the bitten area; keep necessd
the patient as quite as possible and obtain medical aid as soon as possible. 2.
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STINGING INSTec~s

The stinging insects belong to the order Hymenoptera. Those present
tn this area include the following: )

BEES. Both honey bees and bumble bees are found in this area and inflice
painful stings. The pain is due to the injected venom. The severity is
greatly increased in the case of multiple stings; 1t has been estimated the
lethal dose for an adult is 500 bee stings within a short time. Tolerance
to bee stings, however, may develop in those long exposed to stings. This
tolerance disappears when exposure is discontinued.

WASPS. The term “wasp“ generally includes wasps, yellow jackets, and
hornets. These insects build their nests of "pap™ (wood pulp) or mud, which
are found beneath eaves, on porches, in outbuildings, shrubbery, trees, or
in holes in the ground.

ANT, Certain species of stinging ants are quite formidable because of
the danger of a mass attack by hordes of these ants. [n this area the red
harvester ant may be encountered. They have a vicious sting and readily
attack small animals and man if the unwitting victim disturbs their low,
bare-mound-like nests. Small chiidren could be in great danger if exposed
at length to these ants. They should be told never to play near ant mounds.

REACTIONS TO STINGS. Three general types of reactions to insect <tings
have been described. The names given below to these reactions were coined by
John A. Flumo of the US Department of Agriculture.

1. Hymerspterism Vulgaris: There fs pain, redness, and swelling at the
site of the sting. The severity of these manifestations varies from species
to species. The pain, redness, and swelling may last for only a few minutes,
or may persist for up to a few days. This reaction is not serious and
subsides without treatment, although an ice pack may be used. [t {is not
necessary for a physician to be consulted.

2. Hymenopterism Iniermedia: This type of reaction includes considerable
swelling beyond the actual site of the sting; for example, an entire amm.

The symptoms last for several days. [f the insect has stung the tongue, neck,
or throat, there may be enough swelling to {mpair breathing or swallowing.
Medical aid should be obtained if this reaction occurs.
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3. Hymenopterism Yltima: This reaction 1s also xnown as anaphylactic
shock. It may result from only one sting. The patient goes into shock
quite rapidly; the breathing is shallow, pulse and heartbeat are faint or
indectable, sweat ng occurs, and the patient loses consciousness. The body
may break out in hives. A physician is needed at once, fur this reaction
often terminates fatally, sometimes in a matter of minutes.

The last two reactions indicated the person is allergic to the venom
of the stinging insect. The occurrence of a Hjmenopterism Intermedia
reaction may mean the patient is likely to demonstrate Hymenopterism Ultima
in the future, perhaps with the very next sting. The particular type of
insect responsible must de strictly avoided; desensitization injections dy an
allergist may be feasible.

PREVENTIVE MEASURES. If nests of wasps, bees, or ants are found on WSMR,
they should be left alone and the Pest Management Section of Facilities
Engineering should be contacted. Rapid disposal of garbage, especially fruit,
around quarters, yards, &nd picnic areas is very important, since some kinds
of wasps and bees will gather around this sort of garbage. Watermelon seems
especially attractive to yellow jackets. Certainly everyone should use the
refuse facilities provided in public parks, but few people realize that this
procedure may be a matter of life or death.

VECTORS OF DISEASE

Certain creatures, while not themselves poiscnous, may carry diseases
to man. Some importent ones in New Mexico are:

TJICXS. The Rocky Mountain Wood Tick may carry the organisms that cause
Rocky Mountain Spotted Fever, as well as Colorado Tick Fever. Therefore, its
bite shoyld be carefully avoided. Wear high boots and keep socks outside
trouser legs when walking through known tick-infested areas, espacially thick
woods and high grass. Before retiring at night, and after leaving a tick-
infested area, carefully search your body and clothing for the tiny, flat,
Teathery insects.

NOTE: When engorged with blood, they are a good deal larger, perhaps
the size of a bean. If the tick has already imbedded his mouth parts in the
skin, remove the tick immediately. Several methods may work: 7You may simply
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genzly pull iz off with the fingers (or tweezers, if ava:lable}; or doyse '*
with kerasene, gasoline, lighter fluid, tincture of iodine, etc. WARNING:
To apply heat may cause an engorged tick to burst. It is important to remove
the mouth parts with the tick.

FLIES. Flies are significant vectors of disease. Xeeping yards f ee
of animal feces is imperative if fly populations are to be minimized.
Kousehold refuse as well as garden waste should be bagged and secured in
closed plastic bags and placed out for pickup by refuse collection personnel.
Filth flies can be more than just & nyisance and require all personnel to <o
their part in keeping WSMR clean and fly-free.

MOSQUITOES. Two species of mosquitoes are in this ares (proven by mosquito
iight trap collections) which can transmit encephalitis, an inflammation of
the dbrain. This danger is aside from their characteristic as biting pests.
Use of screen bed nets, insect repellent, rolled-down cuffs and buttoned-up
collars will provide a significant amount of protection. Personnel are also
encouraged to ensure water is not allowed to stand for extended periods of

time. Standing water sources such as birdbaths, overwstered yards and children's

wading poals are favorite breeding places for mosquitoes.

BATS. In this vicinity approximately ten per cent of the bats are
carriers of rabies. Most of these carricrs eventually become §11 and die
of rabies. When a bat {s found 111 with rabies, it may look dead, but “come
to 14fe" when disturbed. Such a bat may be found on the ground, and have
been found in the post swimming pools. [f, on the other hand, a bat is found
alive, and "roosting” somewhere (on a porch, for instance), it ts best not
to disturd it., Chances sre it i3 not infected. Bats should not be indiscrim-
fnately killed as they are one of natyres best insect pest controllers.

If a sick or dead bat is found, Pest Management personnel at Facilitfes
Engineering should be notifed; they will pick up the animal and deliver it
to the Post Veterinmarian for laboratory examination. Anyone picking up a
bat should use heavy gloves and put the specimen fn a paper sack. Collection
of such speci=ns should not be attempted by inexperienced persons. To REPEAT:
DO NOT ATTEMPT TO CAPTURE BATS OR OTHER WILD OR STRAY ANIMALS. Many of the
sick or dead bats collected at WSMR have been proven to be rabid. Rabies
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have also been found in dogs, cats. skunks, and coyotes fn this area. Rabies
fn man {s always fatal. The last human death from radies in Dons Ana County
was in 1949, Let's not have any more,

POISONOUS SNAKES

The following are some of the important poisonous snakes which may be
encountered in this area:

RATTLESNAKES. Over a dozen species of rattlesnakes are found in the
Southwest. They are pit vipers (so called because of a small, deep pit
found between the nostril and eye on each side of the head) and all possess
the distinctive rattle at the end of the tail. The larger species of rattle-
snakes feed principally upon small mammals; the smaller species mostly upon
lizards. Species identification among rattlesnakes may be difficult, byt
it is often important. The venoms show significant differences that can
influence treatment and prognosis.

western Diamondback Rattlesnake. Two light, diagonal stripes on the
side of the head, the posterior one extending to an angle of the mouth. The
tail is distinctly ringed with black and gray or white, and the black rings
are as wide as or wider than the pale ones. General coloration is buff, gray,
brown or reddish with diamonds that are less clear-cut, often appearing
dusty with indistinct 11ght edges. The belly {is cream to pinkish buff
sometimes clouded with gray. Average length {s 3 to S5} feet; maximum {s
7 feet.

Prairie Rattlesnake. Light dfagonal strip behind eye {s narrow; body
blotches are rectangular, usually with narrow light edges. General ground
coloration is often greenish-gray or olive-brown. Average length is 3 to 4
fees; maximum a 1ittle under 5 feet.

Mojave Rattlesnake. This snake {s very similar to the western dfamond-
back and prairie rattlesnakes in pattern and general appearance. The genera!
color is often greenish or olive and the average length 30 to 40 inches;
maximum is about 4 feet.
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WESTEAN CJRAL SNAKE. Coral snakes are much smaller than the rat:le-
snake. They are small snakes but are consicerec dangerous. The head is
small and not distinct from the neck. The body is slender and elongate,
not tapered. The tail {s blunt. Coral snakas have color patterns made up
of complete rings of yellow (or white), black and red (coral).

HABITAT:

Western Oiamondback Rattlesnake. Inhabits many types of terrain from
dry, spars?ly wooded rocky hills to flat desert and coastal sand dunes.
Often in agricultural land and near towns. Generally avoids elevations above
S000 feet in the United States but may be found up to 8000 feet {n Mexico.

Prairie Rattlesnake. Inhabits dry grassland and rocky hills; on open
rocky mountain slopes to at least 3000 feet.

Mojave Rattlesnake. Occurs very largely in desert and prairie-desert
transition zones. ODecidedly a lowland snake in the northern part of its
range; frequents arid mountains in Mexico.

Western Coral Snake. Inhabits grassland and dry open woods; sometimes

" found along streams and occassionally in suburban areas.

FIRST AID TREATMENT OF SNAKEBITE:

1. Remain Calm. It is imperative that the individual bitten as well
as the individual rendering first aid remain as calm as possible. Hysteria
can drastically hamper the patient’s chance for a speedy recovery.

2. Limit Activity. Immobilize the bitten extremity and have the bitten
individual lie down and remain as quiet as possible. This action is particular-
1y crucial in discouraging extensive systemic venom transport and assoclated
tissue destruction.

3. Transport To Medical Treatment Facility. The bitten individual may

need definitive care which can only be rendered in a medical facility.
4. 1f Medical Attention Is More Than One Hour Away:

a. Apply a loosely constricting band (at least 2 {inches wide) between
the bite and the trunk of the body, 2-3 inches above the bite or above the
swelling 1f it has already occurred. The veins distal to the band should be
enlarged but a pulse should be palpable in the extremity. A finger should be
able to slip between the band extremity or the band is-too tight. Loosen the
band for five minutes every twenty minutes. ;
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b. Incising the bite should only be czre when a serious dite has
occurred. Large amounts of venom are injected in perracs less than 20%
of those bitten so the chances of getting a severe bite are not great. [f
incision is done, 1t should be accomplished by making a short, shallow
(1/8 - 1/4 inch) incision through each fang mark with a sterile blade along
the longitudinal axis of the limb. 0o not crosscut the wound. Suction
should be applied by devices constructed for such purposes and not by mouth.
When in doubt don't incise the bite.

€. Steps 43 or 4b, if they are warranted by the tsolation of the
bitten individual and the preceived severity of the bite, should be under-
taken as quickly as possible after the bite. Incision and suction are of
particularly dubious value if done more than twenty minutes after the bite.

5. DON'TS.

a. DON'T PANIC.

b. DON'T CONSUME ANY ALCOHOL.

c. OON'T PACK THE EXTREMITY IN ICE. An icebag applied to the site
of the bite may prove helpful in slowing the spread of the venom and alleviat-
ing pain but the entire extremity should not be immersed in ice.

d. OON'T INJECT ANTIVENIN IN THE FIELD. Antivenin may cause fatal
anaphylactic shock in sensitive individuals and should only be administered,
when indicated, in a medical treatment facilfty.

e. DON'T RISK A SECOND BITE TO KILL THE SNAKE.

f. OON'T APPLY A COMPLETE TQURNIQUET UNLESS THE BITE [S FELT TO 8E
SO SEVERE THAT THE LOSS OF THE BITTEN LIMB MUST BE ACCEPTED TO SAVE THE
INDIVIDUAL'S LIFE.

g. OON'T HARASS, TEASE OR HANOLE SNAKES. A very small portion of
snakebites involve strikes by an unseen snake. In most instances, if you
avoid confrontation so will the snake.

POISONOUS PLANTS
Throughout man‘s history, plants have served as a major source of food,
shelter and healing principles. Many of the nutritional and medical
properties of plants were discovered through a trial and error process with
countless people suffering the toxic effects of plants before the desirable
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effects were isolated. The toxic effects of plants range frommild skin or
gastrointestinal irritation to serious conditions involving the cardiovascular
and nervous systems. Deaths have followed the consumption of some plants.

Today, most edible plants are clearly identified in the market so that
we nc longer have to select them in their natural state. As a result, most
toxic reactions to plants resylt from accidental ingestion. Unfortunately,
most of these accidents occur in infants and small children, making plants
one of the 1iading causes of childhood poisoning, Both indoor and outdoor
plants can be dangerous if eaten.

QUTDOOR PLANTS: .

CASTER BEAN. Chewing just a few Seeds of this large, attractive, shrub-
1ike herb, the source of castor ofl, can cause death. The tick-l{ke, mottle
seeds and to a lesser extent, the leaves - contain ricin phytotoxin, which
causes burning of the mouth and throat, nausea, vomiting, severe stomach
pains, diarrhea, excessive thirst prostration, duliness of vision and uremia.
Death from uremia may occur within 12 days of eating the seeds. Swallowing
the hard-coated seeds whole is not dangerous, but chewing one to three seeds
can be fatal to a child; four to eight seeds, to an adult.

JIMSONWEED. Also known as Jamestown weed, thornapple, stinkweed, and
datura. Although the leaves and seeds have been used as a source of druas,
poisonings are common. Children who suck the flowers, eat the seeds, or
make "tea” from the leaves have been poisoned, and cornpickers working in
fields where jimsonweed grows have suffered transient effects on their eyes
from the plant dust. Effects of poisoning are dry mouth, pupil dilation,
redness of skin, headache, halluycinations, nausea, rapid pulse, elevated
blood pressure, delirium, convulsions, coma and death.

LARKSPUR (DELPHINIUM). The wild varieties of this subspecies of the
crowfoot or buttercup family, are a leading cause of death among range cattle,
and the tall, flowering herbs can be fatal to humans, too, if eaten in large
quantities, Toxfcity of the plant decresases as the plant grows older. The
alkaloids can cause stomach upset and nervous excitement or depression.
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¥L3~3CC¥S.  Musnrocm-hunting, 2ven Sy tfe kaca'22z2adle, can Se 2 fea:’y
spare. Thera ars several thausand species of myshrogms 1n the United

-

Statas,
Some are always poisonous; others are poisonous only in certain sedsons, or
locations, whin eaten raw, or during & particular stage of maturity. Their
effects alsa vary from {ndividual to individual. One person eay be seversly
poisoned by eating a mushroom species that another eats with impunity. In
some people, the combination of alcohol and myshrooms {s 1ike the combination
of alcoho! and Antabuse. [n others, taking drugs 1ike hydroxychloroquine
may make a harmless mushroom highly toxic. Most important 2o the mushroom
hunter - There is no sure way of distinquishing between the harmless
mushroom and the poisonous toadstool! - Tha differences between them are
minute and subtle, and the poisonous and edible forms may grow {n the same
area, even in the same fairy ring. Nor does cocking destroy the toxins.
Myshrooms of the Amanita genus, such as the Sly Agaric and deadly Amanita,
cause about 90% of the deaths due to mushroom poisoning. One or two bites
can be fatal, and 50 to 90% of those who are poisoned die.

BLACX NIGHTSHADE. B8lack nightshade {s & weed found throughout the
United States. Blue nightshade, also known as deadly nightshade and ¢climbing
nightshade, 1s 2 woody vine or shrub found fn damp places. Both species
contain solanine in a1l parts; with the highest concentrations in the unripened
fruit. Solanine 1s extremely toxic, and small amounts can be deadly. Symptoms
of poisoning are stomach pain, a fall in temperature, paralysis, dilated
pupils, vomiting, diarrhea, shock, circulatory and respiratory depression and
loss of sensation.

OLEANDER. A fragrant evergreen shrudb or tree that grows up to 25 feet
tall; the oleander s found in the south and in California, where it has been
planted as 3 headlight screen on the madian strips of freeways. Its twigs,
and green or dry leaves, and flowers contain the cardiac glycosides, neriodide
and oleandroside, which act 1ike digitalis but are much more toxic. Just one
of the smooth, leathery leaves is enouygh to ki1l an adylt. Using an oleander
branch as a skewer to roast meat on an open fire can transfer a fatal dose
of the pofson to the meat. Children have also been poisoned by sucking the
nectar from the plant's flowers, and honay made by bees that have visited
the flowars is poisonous. Symptoms of oleander poisoning include severe
adbdominal pain, nausea, vomiting, bloody diarrhea, dizziness, slowed pulse,
hypotension, hypothermia, cyanosis, cardiac irregularities, marked dilation
of the pupils, convulsions, respiratory paralysis and coma.
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INDCOR PLAMTS/HQUSE PLANTS.

Even the most camron house and garden

plants can be poisonous. Many contain toxic substances in_ beautiful disguise.
The following 1s a partial list of dangerous plants commonly found in houses

and gardens in the United States:

PLANT

Caladium
Elephant Ear {Philodend-om)
Dumbcane

Diefenbachia (mother-in-law plant)

English lvy

Rhododendron
Azalea

Poinsettia

Hydrangea
Lily of the Valley

Morning Glory

Ligustrom or Privet

Aloe Vera

TOX1C PART
All Parts

A1l pares,
esp. berries
and leaves

Flowers and
leaves

Leaves, stem’
and sap

Leaves, bulbs,
Whole plant

Seeds

Berries

Sap
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SYMPTOMS

The effect of these plants ig
widely variable. Symptcms
may include {mmediate pain,
burning, redness and
swelling of the lips,

tongue and throat. The
symptoms produced may be

35 a result of an allergy

or a true chemical burn.
Blister formation may occur.

Symptoms vary widely.
Irritation of the lips,
tongue and throat, vomiting
soon after eating, stomach

pain and dirrhea may be seen.

Watering of mouth, eyes,
nose; energy loss, vomiting,
loss of coordination,
progressive paralysis.

Symptoms vary widely.
[rritation of lips, tongue
and throat, vomiting soon
after eating, stomach pain
and dfarrhea may be seen.

Nausea, vomiting and
diarrhea, irregular heart-
beat, stomach upset.

Hallucination, exhilaration,
delusions, blurred vision,
stupor and possible coma.

Stomach cramps and possidble
death.

Symptoms vary widely.
Irritation of the 1ips,
tongue and throat, vomiting
soon after eating, stomach
pain and diarrhea may be
seen.
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Ty TIXiT FiFC $1M3TIMS
Toxis 2227 SIMETIMS

Asparagus Fern Berries’ 5;7otoms may be a resy’: ¢

Moses-in-a-3asket/Boat Flesny Parts allergy or a true chemica)
burn” and might include
redness, swelling, pain,
itching and blister
formation.

Geranium Leaves Symptoms may be a resylt
of allergy or a true chemica!
burn and might incluyde
redness, swelling, pain,
{tching and blister .
formation.

Wandering Jew Leaves Symptoms may be & result
of allergy or a trye chemical
burn and might fnclude
redness, swelling, pain,
itching ang blister
formation.

The dangers of childhood plant poisoning could be greatly reduced {f
adults would take these few precautions:

1. Know the names of the plants in your house, yard, and neighborhood.
If you are unsure of the identity of a plant, take a sample to your nursery
for a correct identification.

2. Teach your children about the dangers of eating plants. Point out
those plants in your area which you know to bde particularly harmful.

3. Put houseplants out of the reach of infants and toddlers. Make
older brothers and sistars aware of the importance of keeping the little ones
away from the plants.

4. Keep the number of the Health Clinic and Poison Crisis Center near
your phone. Call {f your child has eaten or chewed on & plant, even {f you
believe that the plant is non-toxic. New information is available daily and
it 1s better to be safe than sorry.

S. Keep 2 one ounce container of syrup of ipecac in your home. Syrup
of ipecac will cause your child to vomit and is much safer than salt water

or other home remedies. It should only be used under the direction of the
Poison Center or your physician.

NOTE: The information in the "Poisonous Plant” section of this booklet has

been taken from “The Perils in Plants,” Emergency Medicine, May 1970 and
“Toxic Plants of New Mexico"™, Poison, DOrug Information and Medical Crisis

Center, University of New Mexico, Albuquerque, New Mexico.

198




NTE

to
ac
fic

1z

mical

ANNEX C
PROTECTIVE MEASURES, MINOR SCALE SAFETY PLAN

1 INTROOUCTION

The MINOR SCALE high explosives event will involve several
hundred people preparing experiments, instrumentation, a test bed and
a 4800-ton charge of ammonium nitrate and fuel oil (ANFO). Heavy
construction equipment will be used for erecting buildings, digging
bunkers, and laying cable to support numerous experiments to be
fielded by agencies of the U.S. and other covernments. It is impor-
tant to reccgnize the potential for injury in such a large effort
being accomplished to meet a deadline. Supervisors from DNA and the
specific agencies involved should be alert to potential problem areas,

recognize them if present and take action to correct them immediately.

2. RESPONSIBILITIES

2.1 DNA Staff.

The MINOR SCALE Test Group Director and his staff will insure
that all agencies involved with the MINOR SCALE event are aware of and
practice safe operations at all times. Specific areas for which they
are responsible for safety include 1ightn1n§ protection, explosives
safety and protectfon from detonation effects. These will be specif-

ically addressed herein.

199




2.2 Other Agencies and Organizations.

Supervisors must insure that their persornel are qualified to do
the job involved. Heavy equipment operatqrs must be properly trained
and licenced (when required) to operate the specific equipment in-
volved. Supervisors must be aware of unsafe practices, observant to

detect them and take corrective action immediately if detected.

3. LIGHTNING PROTECTION

Lightning storms are not uncommon in the northern desert area of
WSMR and, at times, can be extremely intense. Lightning can injure or
ki1l personnel and can damage or destroy electric/electronic equip-
ment. If weather radar or visual sightings confirm thunder storm
cells within five miles of the test bed, operations on sensitive
equipment and explosives/blasting agents should cease. Personnel
should take precautions to aveid being struck by moving away from
likely targets such as large metallic objects. One safe place is
inside a rubber tired vehicle.

Experiment protection and explosive charge protection are dis-

cussed separately and are not covered in this Annex.

4, EXPLOSIVES MONITORING

ANFO will be mixed approximately four miles northwest of the test
bed. Fuel o0il will be mixed with ammonium nitrate prilis and the
mixture will then be transported by truck to the hemispherical fiber-

glass shell and pneumatically loaded. ANFO is classified as a blast-

ing agent because it is insensitive to most methods of initiation such

as bla
it is

4800
availa
the he
ANFO.

above
ANFO
must |

-

shoc)
with
persi
than
Toug
km)
dete
1itt
rock
clos
(OR!

mist




as blast1n§ caps, fire, impaét and electrical stimulation. However,
it s prudent to observe stringent safety measures when working with
4800 tons of blasting agent. A lightning warning system will be
available at both locatfons. Temperature sensors will be implanted in
the hemisphere to warn of any unforeseen rise in temperature of the
ANFO. The fuel oil in the ANFO could flash and burn at temperatures
above 140°F if a spark or other flame producing device were present.
ANFO will also react with pyrite bearing ores, e.q., copper, and these

must be kept away from, or insulated from contact with ANFO (Reference
1).

5. DETONATION EFFECTS

5.1 General.

MINOR SCALE detonation effects of interest include blast, yruund
shock, ejecta, missiles and dust. Blast is by far the most important
with regard to personnel safety. Ground shock is not dangerous to
personnel beyond 2300 ft (700 m) and there will be no personnel closer
than 4750 ft (1400 m). Ejecta will be 1imited to 3-4 crater radii, or
roughly 787 ft (240 m). Missiles can be thrown as far as 2.5 miles (4
km) (Reference 2). However experience from MILL RACE, whirh was
detonated 1060 ft (330 m) from the planned MINOR SCALE GZ. ind®rates
little missile activity. The soil in this area contains very few
rocks. There will be three groups of people 2,5 miles (4 km) or
closer for the MINOR SCALE detonaticr. The Denver Research Institute
(DRI) people will be at 4750 ft (1448 m) and will be protected from

missiles by four feet of earth. Personnel at the Timing and Firing
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(T8F) Park will be 11,500 ft (3505 m) from G2 and will be {inside

windowless vans which will provide sufficient protectfon from the

possibility of a missile travelling this distance. The personnel at

McDonald Ranch will be at 11,610 (3539 m) from GZ and will not be

protected except for hard hats. However; the chance of being struck

by a missile is extrmly. remote because of past experience at the G2

area with missiles and the fact that the ranch is at the outer 1imits
of possible missile range.

5.2 Blast.

Blast generates overpressures and noise which, at close ranges,
are quite destructive. These effects decrease with range, and varying
degrees of protection are required dependihg on the range involved.
Figure 1 relates predicted ovurpressure to range for the MINOR SCALE
detonation. The threshold of eardrum rupture for humans s 5 psi
{34.5 kPa) overpressure (Reference 3). This pressure {s predicted to
occur at 2800 f: (853 m). No one will be this close to GZ. Ear {njury
(hearing loss) can occur at overpressures as low as 0.29 psi (ZkPa).
This overpressure is predicted to occur at 22,000 ft. The blast also
generates flying debris which, for HI&OR SCALE, can be expected to
occur out to 1.24 miles (2 km). Flying dust and sand could occur as

far as 2.5 miles (4 km) depending on surface conditions.

6. SPECIAL CONSIDERATIONS FOR CLOSE-IN PERSONNEL
6.1 Denver Research [nstitute (ORI) Bunkers.

ORI will to have four persons lotated 4750 ft (1448 m) from GZ,
They wil) be nearer to GZ than anyone else and will be located inside
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two reinforced wot;d bunkers. The bunkers will be side by side roughly feast £
southwest of GZ and will be elevated about 10 ft above ground level. ' repiace
Each bunker will contain a laser system as described in evneriment section
#8707. The bunkers are 9X23X9 ft, with thg_ 23 ft length oriented su“‘w
epproximately in line with GZ. A 10x1Cx4 ft thick earth berm will be of 170‘
constructed over the rear half of eech bunker to protect persons
inside frcam falling debris. | . :/:Zel
The bunkers have a rectangular opening in the end towards GZ, one
1s 8X12 in and the othar is szu in. These apertures are needed for causir
the lasers to shoot through. These apertures will be closed and locked d
after the lasers are fired and before the blast wave reaches the foree
bunkers. This action fs time sensitive because the lasers must fire ment b
for approximately 30 ms after the detonation and the blast wave will non-e3
arrive 3.2 s after detonation. ] The pe
Cne bunker has a small rectangular opening m' the rear plus a stz
small hole low in one side. The other bunker has two 14X14 in openings focke
in the rear. These openings will be sealed f{n such a manner that they ol
will not allow overpressure to enter. Air conditioner hosas inlets are t(::f:
provided. . i
The doors on both bunkers will be befurbrished. In addition, a
locking bar will be installed to secyre the docrs from the {Aside, cape
with four brackets for the bar on 2ach door, two brackets mounted on nas
the door &nd one on each side of the door. . o
The construction of the bunkers is laminated 2X6 boards with 3/4 o
tn plywood on the outside and 3/8 in plywood on the inside. Against a ’ for
2.2 psi overpressure, the front wall has a factor of safety of -at

204




-

least three. One of the bunkers hza a 3X5 ft section removed and then
replaced fn the wall towards GI. The steel plates securing this
section are sufficient to withstand the predicted 2.2 psi overpres-
sure,

Table 1 provides {nformation on detonation effects. Ground shock
of 170‘cm/s2 {s not sufficient to knock a person down; howsver persons
in the bunkers are advised to sit or crouch, Levels approaching 500

cm/s2

are needed to knock a person down or into something possibly
causing injury.

Overpressures of 2.2 pst will generate a substantial shock or
force on the front wall of the bunkers. [t s important that equip-
ment be well secured and that personmel be sitting or crouched. A1l
non-essential {tems will be removed from the bunker before shot day.
The peak overpressure inside the DRI bunkers will be a function of the
size of the openings in the bunkers. If the aperture s closed and
locked when the blast wave arrives, pressure rise should be less than
0.1 psi. If the aperture remains open a peak of 0.15 is possible. If
the rear door is not secured peak overpressure could approach 0.3 psi
{Reference 4 ind 5). Hard hats should be worn. Sound pressure levels
will be sufficient to cause hearing loss and hearing protectors
capable of at least 28 dB attenuation should be worn. 1If the aperture
has not closed, a substantial amount of debris will penetrate the
opening possibly causing equipmant damage or inJury. The wrap-around
glasses used for protection against laser 1ight should be sufficient

for eye protectfon.
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Table 1. MINOR SCALE Effects

6round

Range op! Duration Shock . sp2

(ft) (pst) (s) (em/s?) \uB)
DRI Bunkers 4,750 2.20 0.68 170 188
T&F Park 11,5¢0  0.70 ~ 0.8 48 166
McOonald Ranch 11,600 0.69 | ~ 0.8 48 165
Gus Sfte 14,780  0.50 ~ 1.0 36 164
Millers Watch 19,000 0.35 > 1.0 26 162
Admin Park : 24,288 0.24 > 1.0 18 158
Dbserv. Point 29,300 0.19 > 1.0 10 156

1. Overpressure.

2. Sound pressure level,

6.2 Tim‘ng and Firing (T&F) Park.

There are plans for five instrumentation type trailers and 10
people to be located at the TAF Park which is the same area as the old
Administration area. Detonatioh effects zre shown in Table 1. The
two effects of interest are the static overpressure and the sound

pressure level. The overpressure will be sufficient to knock objects
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off of tables or racks and possibly shake florescent 1ight tubes out
of their sockets. Objects not well secured to the walls or ce{llng
could also break loose and cause injury or damage., Ordinary glass
windows will probably break (80 percent probability), Reference 3.
Yehicle glass 1s much more ‘esistant to overpressure; however vehicles
should be parked perpendicular to the blast wave and windows should be
left open to lessen the likelihood that the glass will break. Persons
fn the trailers should wear hard hats, eye protection (glasses are
sufficient) and hearing protection.

6.3 McDonald Ranch.

Ssandia National Laboratories, Albuquerque (SNLA) plans to monitor
overpressure at McDonald Ranch with one person. Other {nstrumentation
will document blast and shock data. Range to G6Z fs 11,6CC ft (3539 m)
and the. overpressure {s forecast to be 0.69-psi (45.7 kPa). Table 1
shows effects of interest for McDonald Ranch. There are two effects
of concern. The first is the static overpressure which may pick up
sand or dust and throw it at sufficient vclocigy to cause eye injury.
The second 1s the sound pressure level which is well above the 160 dB
1imit recommended by Reference 2. Therefore persons in this area will
wear eye and hearing protectimn. Glasses are sufficient {f the flying
sand cannot bypass the glasse® and reach the eye at high velocity.
Ear plugs or other approved hearing protection must alsp be worn.
Persons in this area should not stan& in or behind any of the ranch
buildings or any object which could generate debris from the impact of
the blast wave. Ordinary window glass has an 80 percent probability
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of breaking, Reference 3. .Fly1n9 missiles (rocks) are a slim pos-

sibility and should be watched for; The McDonald Ranch structure will
be protected by reinforcing roof beams and rﬁnoving 411 windows and
doors.

6.4 GUS Site.

GUS Site 1s located on Route 7 roughly south of 6Z at about
14,780 ft. Table 1 shows predicted detcnation effects.

The effects of concern are static overpressure and sound pressure
leve). Overpressures of 0.5 pst could knock poorly secured iteﬁ off
tables, racks, ceilings or walls inside trailers. ordinary window
glass has a 15 percent prchability of breaking, Reference 3. Person-
nel fn trailers or outside should wear eye protection (glasses are
sufficient), hard hats and hearing protection. There is little chance
of flying missiles; however sand and dust could be 2 problem. . Vehi-
cles in the area should have their windows open.

6.5 Miller's Watch.

Miller's Watch is Tocated north, northeast of GZ at 19,000 ft.
Table 1 shows detcnation effects. It 1s planned to have one in-
strurentation van for experiment no. 5260 at Miller's Watch and one
south southwest of GZ at about the same range. The chance of flying
missiles, sand or dust {s remote at this range. Sound pressure leves
exceed safe levels however, and hearing protection should be worn
along with hard hats. There is a 10 percent probability that ordinary
window glass will break,

6.6 Administration Park.

The Administration Park is locatea 23,000 ft northwest of GZ at
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the intersection of Routes 7 and 20. There will be rumerous
administration trailers, vehicles, personnel and possibly instrumenta-
tion trailers. The sound pressure level 1s predicted to be just under
160 dB such that hearing protection will not be required at this
location. However the sound will be loud and those persons with
sensitive ears may want to cover their ears or wear hearing pro-
tection. Overpressure levels, see Table 1, are low enough that there
{s only a 7 percent probabflity of window breakage. However there
will be many windows subject to this ovirpressure $0 breakage should
be expected. To minimizé breakage, the following guidance will be
followed:

1. Trailers with windows will be parked end-on to GI 1f possi-
ble.

2. A1l windows will be partfally open.

3. Windows facing GZ (90°) or offset 70° from facing 6Z have
the greatest risk of breakagc,_so efforts to minimize this
condition should be taken.

4, Windows facing GZ or offset 70° from this orientation will
be taped to minimize the possibility of flying glass.

€. Cracked or loose glass will be replaced/repatired before the
event.

There should be ng danger from dust, debris or flying missiles.
There will be dust concentrations under the detonatfon cloud so #f the
cloud moves northwest over the Administration Ares, dust can be
expected, however concentrations will not be dangerous and they will

be relatively shortlived.
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6.7 Observation Point
The Observation Point (OP) is the location where all observ-
ers and non-essential experimenters will ba placed to view the
detonation. The location 1s what once was the west instrumentation
park for the 1976 DiCE THROW event. As shown in Table 1, the range 1s
close to 5 miles, the predicted overpressures is 0.19 psi and predict-
ed sourd pressure Tevel 1s 156 dB. Ground shock will be noticeable
but not dangerous to persons standing or seated. Over-
pressure will be noticeable but not dangerous. The sound pressure
level is below that required for hearing protection; however the noise
will be loud.  In fact, meteorologica) conditions could amplify the
sound levels urder the right circumstances. Theretore it is recom-
mended that ear plugs be given to everyone for their use.
6.8 Security Euards
Security guards will be deployed early in the morning on
event days at WSMR. These grards secure all avenues of approach to
the test bed and adjacent areas to insure no unauthorized entry.
Specific guard locations have not yet been designated. The following
gufdance will be followed when specific locations are designated:

- Securfty guards between 13,000 and 22,000 feet should have eye
and hearing protection.
~ Security guards beyond 22,000 feet require no special pro-

tection.
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MYLAR BAG DRAWINGS

227




822

_ L™

T f{ \'»«\-».!

(o ‘L;ﬂﬁdﬂﬂﬂﬂﬂ Bl
LA RN

. b 1 ,_I N
ferttrr il l. woo | »
- /| A

03
@,
(4

. MELIUM
~ o / M:I‘ﬂ.ﬂ
Y
~ MTLAR rSLOPes,
Al d
—— b -4 - 8 YT BUN SRR
‘ Y
—IL 300 OO | - — - X000 —— b — 3000 4 -l
; g
¢ < <
5§ i

o~
I
L8
STA. 081, oW
hacd
[

3
SITE _PLMN LhYyOul

SEE DETAIL “A”

(NOM.

)
OF RADIAL
\‘/g 112.5 )FT} SEE NOTE

62¢
——




] . . N
M} —r—— TS, S _
m A~
. } f‘\w_/ 4
2 L T N A
b ~ ; mxzmb
- ;ﬂ:’\u i, Y
‘ »
s~ qt ng'. o e 20 e o
——"L 1300 09-‘_[ N
} ~t A . : )
; y . IGAEE S LR
2 5 .
: ! g ; i 4 3
H € 4 * - o
¢ /

-
-
Rl
7
14
-
4
<
0
-

— o B0O-F] ——————]

(NOM,
SEE DETAIL “A* NoM. )

|
G OF RADIAL

(noM. )

i

112.5 FT} SEE NOTE

622

PLAN YIEW

(NTS)

INDIVIDUAL COMPARTMENT PLAN
FOR
MINGR SCALE GAS RAG

NMIL

NEW MEXICO TECH
TERA




WIND L OAD GUSSETS
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MINOR SCALE

ENGIVEERING DRAVING LIST (ZDL)

DVG. No. :’ TITLE AGENCY DATR REV.
M30001 1 Test Bed Layout TRI/DMA 15 AUG 84 7
M30001 2 Test Bed Layout TRI/DNA 1S AUG 8¢ 7
M50001 3 Test Bed Layout TRI/DMA 18 AUG 84 7
M30003 1 Secondary PWR Distribution TRI/DMA 19 ras 85
8lock Diagraa

M30003 2 Secondary PWR Distridution TRI/DMA 19 res 85
Blectrical Specs.

M30003 3 Transformer Pad Layout & TRI/DMA 19 res 85
Berm Detalls

ME0004 ) § TRS Units 1 thru 7 TRI/DMR S res 85 3
Pit Construction Detalils

M30004 2 . TRS Units 1 thru 7 TRI/DNA 20 rep 8% 1
Pit Construction Detalls

MS000% 1 North Inst Park TRI/DNA 4 MAR 85 1
Layout .

ns000S 2 Rast Inst Park TRI/ONA 4 MAR 8S 1
Layout

M8000% 3 South Inst Park TRI/DNA 4 MAR 83 1
Layout

180008 4 West Inst Park TRI/DMA 4 MAR 85 1
Layout

nS000% ] TEF Park Mot Used TRI/ONA
Layout

130006 1 GI Area TRI/DNA
Grading Plan

ms0007 1 Generastor Pit TRI/DNA 13 Jung 85
Excavation & Details

n80500 1 Helium Bag TRI/DNA 14 08C 84 3
Layout
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ENGINEERING ORAVING LIST (&DL)

DVG. No. ¥ TITLR ASENCY DATE RrEV.

Ms0500 2 Helium Bag TRI/OMA 14 DEC 84 3
Bag No. 1 Detalls

M30500 k } Helium Bag TRI/DMA 14 pec 84 2
Bag No. 2 Detalls

MS0500 4 Helium Bag TRI/DMA 14 DEC 84 1
Bag No. 2 Detalls

M30%00 L] Helium Bag TRI/DNA lepac 84 3
Bag No. 4 Details

M30500 [ Helium Beg TRI/OMR 14 DEC 84 3
Bag ¥o. 5 Detalls

ns0500 6A Helium Bag TRI/DMA 14 MY 85 )
Bag ¥No. S Grid w/Exp Overlay

M80500 ? Helium Bag TR1/DMA 146 p8C 8¢ 1
Bag No. 6 Detaills

M30500 8 Helium Saq TRI/DMA 14 DEC 84 3
Bag No. 7 Detalls

MS0%500 8A Helium Bag TRI/DMA 14 MY 8S
Bag No. ? Grid w/gxp Overlay

M20%500 9 Helium Bag TRI/DNA 14 DEC 84 2
Bag No. 8 Details

M30500 10 Helium Bag TRI/DNA .6 MAR 85 L
Penetration Detsils

MS0%00 11 Helium Sag TRI/DNA - MAR 85 1
Penetration Detalls

MS0500 12 Melium Bag TRI/DNA 6 Mar 8% 1
Penetration Detalls

M30501 1 Remote Site Locations TRI/DNA S rFEs 85

130502 1 BRL Gages -- Line 1  NOT USED TRI/DNA

Layout
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MINOR SCALR

ENGINEERING DRAVING LIST (B0L)

oW No. TR AGDICY DATE  ReEV.

MS0502 2 BRL Gages -- Line 2 NOT USED TRI/DMA
Layout

M30502 3 BRL Gages -- Lines 3 6§ 4 NOT USED TRI/DNA
Layout .

M50%503 1 DPR Exp‘s/Cable TRI/DNA 28 MAR 85 [
Layout

MS0%504 1 DPR Helium Dist/Sensors/Cadble TRI/DNA 286 MAR 85 S
Layout

M80504 2 DPR Helium Dist/Sensors/Cadle TRI/DNA S APR 8S 1
Helium Supply Park
Site Plan & Layout

M30508 1 Dust Suppressant Arees TRI/DMA 22 MAY 85

M3030% 2 Dust Suppressant Areas TRI/DMA 22 MAY 83

MS1200 1 Army 8xp. 1200/01/02 TRI/DMA 13 MAR 8S
Site Plan & Layout

¥31220 1 Army/vEsS gxp. 1220 TRI/DHA 29 JAN 85 |
Layout & Excavation Plan

M51221 1 Army/wES Exp. 1221 TRI/DNA 29 JAN 8S 1
Layout & EBxcavation Plan

¥31280 1 CBOON Bxp. 1280/81 TRI/DNA 16 APR 85 |
Layout & Details

M31300 1 WES Kxps. Laed Thry 138< TRI/CNA 14 MAY 8S
Site Plant & Dust Suppressant Areas

M81320 1 VEMR Exp. 1320 & TRS No. 1 TRI/DMA S raB 85
Layout

51328 1l WEMR Bxp. 1325 & TRS No. S Layout TRI/DHA 1% P8 85

M81330 )3 WSMR &xp. 1330 & TRS No. 6 Layout TRI/DNA 1% rgs 05

M81348 1 VYSMR Bxp. 1345 & TRS No. 7 Layout TRI/DNA 15 rEn &S
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MINOR SCALE

DIGINEERING DRAWING LIST (EDL)

DWG. Mo. w TITLE NIBDICY DATE REV,
ME13T5 1 VSMR Exp. 1375 & TRS No. 2 Layout TRI/DNA 15 PEB 85 1
M31610 1 UsMC gxp. 1610 YSMC/DMA 17 JuLy B4 2
Layout

M81610 2 UsSMC Rxp. 1610 USNC/DMA 17 JuLY 84

M82011 L BRL fxp. 2011 Thru 2070 TR/ DN 23 APR 85 4
Site Plan

M83000 1 A Zxp. 3000/01/02 TRI/DMA 14 M 85
Site & Excavation Plan

M33010 1 B Rxp. 3010/11 TRI/0MA 4 MAR 85 1
site Plan & Berm Details

M83020 1 FEMA Exp. 3020 TRI/ONA 14 MAR 8%
site Plan & Berm Details

MD3030 1 FEMA Bxp. 3030/31 TRI/DNA 14 MAR 85
Site & Excavation Plan

M83040 I3 FEMA Bxp. 3040 Site Plan TRI/ONA 10 NOV 84 2
Foundat ion/Excavation Plan

1433040 2 FoMA Exp. 1040 C of &/ 2
Details DMA

M53040 3 FEMA Exp. 3040 Cc of &/ 2
Details DMA

M55100 1 HDL &xp 5106/01/04/05/08/10 TRI/DMA 13 MAR 85 2
Layouts

2 HDOL Bxp. $S107 & TRE No. 3 Layout TRL/DNA 1S e 83 2
3 Army 8xp. $109 & TRS No. 4 Layout TRI/DNA 1S FER 85 2

5280 1 8MD Exp. 5280 TRL/DMA 25 APR 85
Site Plan & Layout

136000 1 SOR Kxp. 6000/01/02/03/04 4 MAR 85 1
Layout

ms6000 2 808 Bxp. 6010/11/12/14/18 LWrss 2
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MINOR SCALB

DIGINEERING DRAVING LIST (®DL)

. Ko T AcENCY DATE  REv.

M86003 1 BOBING Bxp. 6003 BOR/DNA 4 MAR 85 1
Layout & Sections

M36003 2 BORING Exp. 6003 BOR/DNA 4 MAR 0S5 1
Sections

M36003 3 BOKING Exp. 6003 BO&/OMA 4 MAR 8% 1
Sections

M36210 1 MM Bxp. 6210 M/DNA S MAR 85 4
Layout & Details

M86211 1 M Rxp. 6211 ML/DHA S MAR 8% [«
Layout & Detalls

N86220 1 M Exp. 6220 MY/ DNA S MAR 8%
Layout & Details

M36221 1 o Exp. 622) M/DNA S MAR 85
Layout & Details

Ms6230 1 MM Exp. 6230 MM/ DNA S MAR 85
Layout & Detalils

#86232 T ™ Exp. 6232 WUDNA S MR 85 1
Layout & Detalls

M87000 1 UK &xp. 7000/02 TRI/DMA 22 MAY 85
Site Plan & Dust Suppressant
Layout

MB7040 1 UK &€xp. 7040/41/42 Site plan, TRI/DNA 20 MAR 8S 1
Raft, TRS No. 8 & Conc. Apron Layout

87040 2 UK £xp. 7040/41/42-TRS Pit TRI/DNA 20 MAR 85 1
Excavations & Retaining wall Details

n37040 3 rigure ¥o. UK/DMA 20 MAR 85 )
UKA/1-1TR8 Layout

M37040 [ ] figure Wo. UK/DNA 20 MAR 8% 1

UKA/2-TRS Target Details
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MINOR SCALE

ENGINRERING DRAVING LIST (EDL)

DNG. NO. ¥O. TITLR MIBICY DATE REV.

M570%0 1 Airdblast Oynamic Effects UK/DMA 22 M 85 2
Lockers (7050)

M870%3 1 UKA/4 Alrdlast Dmamic Bffects UK/ DMA 1

: I-Beanms (70%3)

M87070 1 UK gxp 7070/71/72 TRI/DMA 9 APR 85
Site Plan, Layout/Excavation/Bers

s707S 1 UK &xp 7075/76/77 & 7080/81 TRI/ONA 9 APR 85
Site Plan & Excavation Details

Ms7100 1 RG Exp. 7100, Anchor Block & RG/DHA 23 PaB 85
Gage Mount Details

M37150 1 ™G Ekxp 7150/51/52 & 715%/%6/57 TRI/DMR 1 MY 85 4
Site Plan

mM87150 2 . FRG Bxp 7150/51/52 & T155/%6/57 TRI/OMA 23 res 88
Layout & Details

M87170 1 RG &xp. 7170 FRG/DMA 23 rus 8S
Site Plans & Details

M37200 1 m Exp. 7200/01 TRI/DMA 2 APR 8% 2
Layout/Excavat ion/Bern

57200 2 R Exp. 7200/01 TRI/DMA 23 APR 85 1
Joint Detall

M87300 1 SVERD Rxp 7300 SWED/DNA 17 aPR 85
Layout, Plan & Sections

M87300 2 SYED Exp 7300 SWRD/DNA 17 aAPR 85
Detalls

Ms7399 1 SVED Exp. 7399 Site Plan TRI/DNA 19 OCT 84 1
foundation/Sxcavation Plan

57399 2 SWED/NORY Exp. 7399 SWRD/DMA 19 ocT 84
Layout

MS7399 3 SWED/NORY Exp. 7399 SWED/DMA 19 ocr 84

Reinforcement Plans & Sections
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NINOR SCALR

ENGINRERING DRAVING LIST (EDL)

D¥G. No. ¥O TITLR AIENCY DATE REV.

487399 4 SWED/NORY 8xp. 7399 SWRD/DNA 19 oCT 84
Reinforcement Sections

M87399 ] SWRD/MORY Exp. 7399 SWED/DNA 19 ocT 84
Plans & Sections

“S7399% 6 SYED/NORY 8xp. 7399 SWRD/DNA 19 OCT 84
Reinforcessent Plans & Sections

u87399 7 SWED/NORY Bxp. 7399 SWRD/DNA 19 OCT 84
Plans & Sections

ns7399 8 SWED/NORV Exp. 7399 SWED/DMA 19 ocTr 84
Reinforcement Sections

M57400 1 NORY lxp 7400/01/02 NORY/DNA 20 JULY 84 2
Site Plan & Excavation Details

MS7410 1 NORY Bxp. 7410 TRI/DNA 11 OCT 84 1
Foundation/gxcavation Plan

M87410 2 NORV Exp. 7410 NORW/DNA c
Plan & Section .

M87410 3 Light Machine Gun Bunker NORY/DNA B

Ms7410 4 Light Machine Gun Bunker NORVW/DMA 8

Ms7410 -] Shelter NORW/DNA B

MS7410 6 NORW Bxp. 7410 NORY/DNA ]

M37410 7 observation Bunker NORW/DNA ]

M37410 8 Observation Bunker _ NORW/DNA L}

ms7410 9 Generator & Expansion Chamber NORW/DNA A

ms7410 10 Generator & Rxpansion Chamber NORY/DNA 1 3

M87410 1 Open Piring Position Shuttering NORM/ DNA A

M87410 12 Open Firing Positlon Shuttering NORY/DNA A

Reinforcement
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Access & Cover
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MINOR SCALE
ENGINEERING DRAVING LIST (BDL)
ovG. No. :’n‘ TITLS AGENCY DATE REV.
37410 15 Covered Trench/LMGB NORV/ DA A
MS7410 14 Covered Trench/LMGB NORY/ DMA A
Ms7410 15 Burster Slad NORW/DMA A
M37410 16 Ventillation NORW/DMA A
7410 17 Instrumentation WORW/DUA A
M37410 18 Photo Support NORY/DMA A
157410 19 D300 am Stl. Tube NORY/DMA A
Ms7410 20 D200 mm Stl. Tube NORV/DMA A
feriscope
M37410 21 Alr Inlet Blast Attenuators NORY/ DMA A
M57410 2 Alr Inlet NORY/DMA A
M37410 23 NORV Exp. 7410 NORY/DMA A
ALlr Inlet
M57410 24 Mwatlm Tower NORM/ DMA A
ns7410 25 T-Shaped Tower NORV/DMA A
M87410 26 Cable Penetration and Gage mnt. NORY/DMA A
M37410 7 Casting Pliece for Instr. Table NORV/DNA A
M37410 28 Instr. Table NORV/DNA
37500 1 CNIA Rxp. 7500/02 TRI/DMA 20 MAR 8S
Layout & Details
M37520 1 CAMA Bxp. 7520 TRI/DNA l10CTr 84 3
foundation & Excavation Plan
M87520 2 Stiffened Panel CANA/DNA
Mounting Foundation
M87520 3 Reinforcing Details & CRNA/DMA
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MINOR SCALE
DOINEERING DRAVING LIST (®DL)
V. No. :f’ s AgENCY DATE Rav.

M37520 [ General Layout & Footing CANA/DNA
Floor Plan

M38010 1 TIC Exp. 8010 TRI/DNA 4 MAR 85 2
Layout & Details

Ms8011 1 TIC £xp. 8011 TRI/DNA 24 MY 85 ]
Details

M3S8012 1 TIC Exp. 8012 TRI/OMA 29 APR 85
Layout & Target Details

MS8050 1 TSC Exp. 8050 TRI/DMA
Site Plan & Layout

MS8200 1 DNA 'lxp's. 8200/01/02/10/20/%0/70 SEA/DNA [
Site Plan

M38200 2 DA Exp's. 8200/01/02/10/20/%0/70 SEA/DMA D
Plans & Details

ns8200 3 DNA Exp. 8270 SEA/DNA A
Detalls

MS8200 4 DMR Exp. 8270 SEA/DNA
Detalls

MS8200 - ORI &xp. 8200/01 TRI/DNA 6 MAR 85
Camsra Shelter Detalls

M38200 [ Layout SEA/DMA

M38210 1 DMA Exp. 8210 SEA/DMA 20 MAR 8%
Layout

Ms8210 2 OMA Bxp. 8210 TRI/DMA 20 MAR 85
Ant Mast Anchor Detalls

M38220 1 DMA Bxp. 8220 24 APR 85 1
Layout

Mu8220 2 DMA Bxp. 8220

Rjecta & Debris Exp. P17
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MINOR SCALE

e sV

DICINEERING DRAVING LIST (BDL)

DWO. No. :,ﬂ : TITLR AGENCY DATE REV.

MS8220 3 DNA Exp. 8220
Pit Assemdly

M38505 1 DNA Bxp. 8505 TRI/DNA
Site Plan & Layout

MS8551 1 SKRI Bxp. 8551 TRI/DNA 13 JUNE 85
Excavation

M38620 1 DNA Exp 8620 TRI/DNA 18 APR 85 2
sSite Plan & Layout

M33703 1 DMA Exp. 8703 TRI/DMA 1
Excavation

M387038 1 OMA Exp. 87018 Site Excavation Plan SPEC/DMA 15 JAN 85 3
Exp. Layout & Details

4387038 2 DNA Bxp. 87038 SPEC/DNA k]
Sections & Detalls

4387038 3 DNA Bxp. 87038 SPEC/DNA k]
Ssctions & Detalls

M387038 4 dection & Details SPEC/DNA 3

MS8704 1 TRV Exp. 8704 TRI/DNA
Layout & Detalls

M38706 1 DRI Exp. 8706 TRI/DMA 9 APR 85
Detalls

MS8707 1 DRI Exp. 8707 TRI/DNA 22 MAR 85
gite Plan

ms8707 2 DRI Bxp. 8707 TRI/DNA 22 MAR 85 )
Details

“28707 3 ORI ®xp. 8707 TRI/DNA 25 APR 85 1
Laser BSunker Cover Detalls

MS8707 q DRI Exp. 8707 TRI/DNA 2% APR 85

Laser Bunker Cover
rraming Details
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MINOR SCALE

BNGINERRING DRAVING LIST (EDL)

DWG. No. TITLE AGRNCY DATE REV.

Ms8707 ORI Exp. 8707 TRI/DNA 6 MAY 85 1
Camera Enclosure
Framing Details

MS8709 DNA Zxp. 8709 TRI/DNA 29 APR 85
Layout & Vault Details

MS8713 DNA B8xp. 8713 NTS/DNA
Layout

MS8715% DA Exp. 8715/8723 DNA 13 mm 85 2
Layout

Ms8719 DNA &xp. 8719 TRI/DNA 22 APR 85 1
Clne Plash Microscope Plain View

MS8719 DNA Exp. 8719 TRY/DNA
Cine Plash Microscope Side View

MS8777 DNA Bxp. 8777 TRI/DMA
Site Plan & Layout

MS8777 DNA Bxp. 8777 TRI/DNA
Bxperinent Detsils

MS8790 DNA Bxp. 8790 TRI/DNA 9 APR 85 E]
Layout

M58790 Zebra Boards TRI/DNA 30 APR 8% 2
Layout & Details

MS8790 Iebra Soards TRI/DNA 30 APR 8S
Details

MS8790 Zebrs Boards TRI/ONA 30 APR 85
Details

MS8790 Zebrs Boards TRI/DNA 30 APR 85
Details

MS8790 Details TRI/ONA 2 MAY 8%

M58990 KSC 8xp. 8990 TRI/DNA 15 MAY 85

Layout
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APPENDIX J

MINOR SCALE PRECURSOR PROCEDURES
INCLUDING
MYLAR BAG DEPLOYMENT
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NINOR SCALE PRECURSOR PROCEDURES

1. PRE-DEPLOYMENT PREPARATIODNS.

A. The helius distribdution systes was installed during
construction of the precursed radial. [t was fiow tested on nitrogen an
15 June 1985 (D-10)., Ouring the flow test, NMERI monitored the high
pressure line and corrected one leak discavered. A second high pressure
ieak test was performed on 23 June to find any leaks caused by driving
over the line, and in the connections to the heliua trucks. Several
leaks were corrected. The perforated heliua distribution bars ware nat
to be installed until just after the dolly passed on deployaent of the
bags. No water diversion beras were constructed around the valve vault;
as they were on the high side and were not backéilled until late tise.

B. The air sovesent systea (closed bag recirculation, gas sixture
exhaust, and air intake) was installed during construction af the
precursed radial, NMERI installed fans and louvers before 4 June so
they could be tested for resote operation. The fan eotors initially
installed decree inoperative, and had to be replaced with dust-proof
aotors. A sand-bag bera was constructed by FE around each ¢fan box to
protect it froe water damage.

C. Mylar bags were delivered to the site by Sheldahl as scheduled,
and werw stored in the cable yard. NMERI and FCDNA jointly inspected
the contents of the shipping crates by D-10, and custody of the bags was

then given to NMER! far pre-deploysent staging.
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D. The tension loops on the exterior perimeter of the bags were
nusbered by Sheldahl to eatch up with the corresponding tension spikes.
Tension spikes (side stakes) were driven on line with tie-down nails and
positioned & feet outside the periseter of the radial. Spikes were
driven to leave & inches exposed above the ground. FE actually drove
the side stakes at locations sstablished by contract surveyors. Every
other side stake was to have its nusber shown on a tape flag; this was
not done. Spikes were driven after dust placeaent was complete, just
prior to bag deployment.

E. Tie-down nails were surveyed in position and driven surface
flush by NMER! starting about 4 June until coampleted on 22 June. FE
augeented the NMERI crew as needed.to seet this schedule. Nails were
driven on 51 3/4 inch centers to add tolerance for bag placesent. The
nail survey layout held the canter point of each bag constant, The
control grid layout developed by NMERI is attached. NMERI did not paint
nailheads (they were covered by dust), but provided each worker with a
grubbing stick (combined with string puller) to help his find buried
nails.

F. A trench & inches deep was dug with a trenching machine around
the bag perimeter, Trenching was coordinated to avoid severing
shallowly-buried cabl *s, Laborers pitched any rocks or hard clods away
from the excavated soil windrow, and cleinod‘ouQ the trench to the
specified depth. Double soil windrows left by the trencher had to be
shoveled into a2 single windrow. The windrow had to be on the side away
froe the future bag. Perimeter trench locations were surveyed to take
into account the effective bag shrinkage caused by reducing the nail

grid to 5! 3/4 inches. Trenching was done between D-4 and D-4.
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6. Similar trenches were dug at.each baq.interfac!. Laborers
removed the rocks and hard clods by hand since truck traffic over the
dust was discouraged. Windrows of soi]l were placed on the side of the
trench away froe 61, except as follows. Since bags 835 and 7 were to be
placed last, after 1-4, 4, and 8 were in place, windrows for the trench
at the 5/46 interface and the trench at the 7/8 interface were placed on
the side towards GI. That way bag joints on both edges of bags S and 7
could be made up from inside those bags. This trenching was alsc done
between D-& and D-4,

H. Flood lighting for night work was pre-arranged as follows.
Eight aobile iight carts were borrowed fros other commands ar rented to

be on site by 21 June. Sources were:

Kirtland -- 2 carts

Rental -~ & carts

Holloman -~ 3 carts
Typical arrangement of the carts is shown on the attached sketch. Carts
were moved around to best light the work area. Rental carts could not
be moved with the light stanchions up, as jacking legs had to be used.
Carts were not brought onto the dust. Fueling and towing the carts was
done by FE.

{. Every test object which protruded through the bhag had a
tailored polyurethane skirt instalicd at the two foot height. &
Sheldahl representative visited the site on 18 June to verify that
penetrations were as designed. Skirts were installed by the Sheldahl
crew from 22-24 June. This was scheduled to happen earlier, but
experinenters weve not ready. One-quarter mil aylar was to be installed

by Spectron on the leading and trailing edges of the 8703 bhlast wings,
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but was not available at the needed time. The prefabricated skirt for
this experiment was carefully taped across these 3 inch spans.

J. During his 18 June visit, the Sheldahl representative inspected
the test objects far sharp surfaces likely to puncture the bag, and
worked out protective cushioning seasures satisfactory to the
!xperinenter(si involved. Experiments of particular concern were
8701/02, 8709, and 8710,

K. Prior to bag deploysent, sleeve spckets were inserted by DRI at
the surveyed locations of the under-bag Scotchlite screens for
experinent 8707, They also hand-dug & four inch deep slot at each
screen to hold the screen height above grade to 20 inches.

L. Heliue reserve skids {(four jusbo tube trailer equivalents)
arrived on site on 14 June., The full skids weighed adout 52,000 pounds
each. FE arrapged for two cranes to {ift these skids froam their lowboys
and set thes on the ground. They were set tightly adjacent to each
other at the 10 psi line, and their 6 ends were protected with sandbags
laid by FE, They survived the hlast nicely in this fashion.

M. A total of 33 jumbo helium tube trailers arrived at White Sands
by {600 on D-1. The NINOR SCALE Helium Truck Managesent Plan details
their movesents.

N. A supply of backup materials was staged by D-2 at the storage
and laydown area on the east side of the radial. This supply included
the spares furnished by Sheldahl under contract, the extra (ninth) sylar
bag, and four pallets of sandbags (about 300 total bags) staged on the
NMERI cargo truck.

D. Two porta-johns were placed in the storage area prior to 0-2,
with provision for thair reaoval on the aorning of D-0. The PHETS

sanager arranged for this,
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P.

Prior to bag deployment, NMERI accosplished crew training for
both experienced and new deployment personnel, Training was held on 18
June. Separate docusentation lists the tapics covered. Crew mesbers

were trained in all aspects of bag deploysent to enable their flexibie

utilization.

Q. NMERI laid out the tension straps with bungee and poker-chip

tensioners on D-2. No S5-hook was used; instead, the string was tied to

the tension loop on the bag. Standard plastic poker chips were
furnished for tensioners. Hole enlargement due to wear wmas not a
problem during the MINOR SCALE deployment period.

R. Add-on bogey wheels permitting lateral sovesent of the wmpty
dolly were tested by NMERI before D-2. They worked successfully,
although about 13 ainutes was needed each time to install and reesave
thes.

S. The wind curtain on elchvdolly was replaced by NMERI betfare D-2
with a similar design using a heavier fabric and a board weight.

T. NMERI hosted training on 19 June in the proper use of the self-
contained breathing apparatus., Sheldahl sent two volunteers. Only
persons trained in use of the breathing apparatus would have heen
peraitted to enter the helium environment if esergency repairs were
needed. NMERI also furnished an ice vest for cooling individuals
entering the helius snvironment. No one actually entered the heliuam

environmsent on MINOR SCALE.

U. NMERI modified the deploymsent dollies before D-2 to add a brace in

the frase above each wheel. This brace can be used as a step to reach

up into the dolly bed.

V. The folded mylar mesbrares for bags #! and 2 were laid out on
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top of th;ir deplaoyment dollies and covered to protect thea froa
weather., This was done by NMERI on the amorning of D-2. The aembranes
were returned to their crates when high winds prevented deploysent on
schedule. The boxes containing aylar mesbranes for bags #3 through 8
were set on the ground on the east (starting) side of the radial for
subsequent loadihq onto the dollies,

W. During the two week periad prior to D-0, a record of winds at
the site was sade using the reascte-reading anesoseter at GI. This
inforsation was analyzed by SNLA to find any correlation between site
winds and SNLA predictive data.

X. Scarification of the dust surface was accoaplished by FE forces
before each bag was deployed. They used a drag drawn by a garden
tractor. This was done when winds were low, so the fine material was
not blown away. Winds arising after scarification did blaw away somse
fine material. Scarificalion should be done in daylight for safety and
accuracy. Scheduled start was the morning of D-2 for bag #1 and 2
areas, and bag 83,4,6, and B8 areas were to be completed by sunset the
same day. Scheduled start for bag #3 and 7 areas was the eorning of D-
1. Thess wers actually done during the evening of D-1 concurrent with
deployaent of other bags. Dust within 20 feet of the perforated helius
distribution headers was not to be scaritied, in order to sinimize
uncontrolled dust pickup and scattering by the helium in-flow. Also,
within 5 feet of the wast edge of bag #1, dust was not to be scarified
to ainimize the amount of dust which would adhere to the clear aylar
"windaow"®.

Y. Just hefore the bags were deployed over the KML aodels, BND was
to add moisture to the model sail bins. They were to bring a water

truck along the west edge of the radial and use a garden-type hose to
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spray the soil bins.

This was not done, as soisture cantent was

deterained to be satisfactory without it.

11. BAG DEPLOYMENT.

NOTES: (1) The time sequence for bag deploysent is discussed in

other docusentation and is not repeated here.

(2) Tise allowed for helium fill is indicated in the MINGR

SCALE countdown, along with detailed helium status reporting tiaes.

A, The following deployaent crew precepts were to be observed by

NMERI:

1. Two crews were to be staffed to enable concurrent

deployment of two bags.

2. Each individual was to be cross-trained to understand the

rudisents af each bag deployment task to which he sight be assigned.

3. Notwithstinding (2), each individual was to be assigned

his initial job in advance. This was to include familiarization with

his team and his explicit role on that team (e.g., was he to tie two rows

of nails or three?),

4, The NMERI Project Manager was to be responsibie for

manaqing the successful deployment of these bags. He was not to assuee
duties which would distract hia fros this sanageasent function.
3. There were to be enough go-fers.

6. There were to be enough relief personnel to spell other

crew aeabers during the continuously-advancing bag deployment cycle.
Normal crew rest was to be taken between bags.

7. There were to be people (both night and day) whose job it
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was to patrol the periseter of the bags, adjusting tension straps,
monitoring bag condition, fixing any tears within reach, and chasing
away unauthorized people or wild animals. These people vere not
assigned, as all hands were used on the bag deployaent.

B. Sheldahl provided four msylar technicians per crew to tape the
mesbrane to test chject skirts and to repair tears. Finger-hole sized
tears were to be taped by NMERI as the dolly advanced; any larger tears
were to be fixed by Sheldahi.

C. The follawing bag deployment precedures were new, unigue to
MINOR SCALE, or warrant clarification:

1. Bags S and 7 were not to be deployed before the night of
0-1 due to experisent longevity. As sany of the other bags as possibie
were to be deployed during the night of D-2.

2. One isplication of (1) is that for bags #35 and 7, two
side~filling crews were needed.

J. During deploysent of bag #1, DRI gpersonnel were to enter
under the dally to piace their four under-bag Scotchlite sgre!ns in
their prepositioned holders. This praoved so easy to do that DRI was
excused, and this job was handled by on-lockers.

4., NMWERI was to plan optimal dolly alignaent to avoid having
to shift the dolly to amiss experiments, Detailed experisent locations
were provided for the congested areas of bags #3 and 7 to enadble
selection of wheel paths., In bag #3, the dolly was to ride up and over
the bera which protects the Tech Reps experiment. Instead, the dolly
was aodified to bridge across the experiment. Eapty dollies were soved
to their next starting pnsition‘by backing down the next bag to be

placed. This allowed a test of the wheel paths, and aveided having to
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turn the dollies around,

5. The bag tie-down strings for MINOR SCALE teraminated in
slip knots tao be tightened aover the nail heads. Thaese knots were held
in place with a drop of Duco cement. NMERI provided each worker with a
bent screwdriver with a machined slot in the blade to ease the fatigue
af sliding these knots tight over the nail heads.

4. Persission was granted by the Safety Officer for
deployment personnel to wear light, flat-soled shoes (e.g., tennis or
boat shoes) to minimize disturbance of the dust surtace. The tie-down
personnel accordingly were not directed routinely to ssaoth out the dust
as the bag advanced. I[f they noticed ruts or qouges deeper than about
1/4 inch, they were to try to pat thee secoth with a vertical hand
sotion. A lateral sweeping motion was not desired. In fact, foot
traffic disturbed the soft dust surface so extensively that leveling
became impractical,

7. There were no inter-bag tensile loop connections to be
made on MINOR SCALE. The bags were expected to bulge together when
inflated from the intended internal overpressure of 0.01 to 0.02 inches
of water. They did bulge together satisfactorily.

8. Individual experimenters were asked to stand by as the bag
passed their experiment, to confire for themselves that it was not
disturbed by the bag deployment crew, and to accomplish last ainute
tasks such as removing lens coverings. Once their business was
finigshed, they were asked to stand off the radial. LCDR Anderson
explained this palicy at successive Project Officer Meatings;
enforceasnt was the duty of the NMERI dolly supervisor. A white line
was to be established using an athletic field striping sachine for

spectatars to stand behindj this was not done. Spectator control was
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not a particular problea.

9. Repair of the dust surface in front of selected
experiaments was to be accoaplished by Dr, George Ullrich and Bruce
Phillips and their designees. As msuch as possible, this was done before
bag dcploylent.. FE provided manual landscape rollers and crew to make
repairs as directed. At least two soil repair crews were planned
because hags #5 and 7 were to be deployed concurrently.

10. Special care was to he taken with the embedding of the
clear mylar “window” on the west end of bag #1. As with other bag ends,
this process started from the aiddle and worked to the edges, taking
extra care to avoid wrinkles in the fabric. Trench fillers took care
not to spill dirt on the clear fabric. In spite of this care, the
windaw becase auddy an the inside when soisture condensed on the aylar
prior to bag inflation.

11, Dags #5 and 7 were to be pliced in between bags already
deployed. As a consequence, all traféic and logistic support for these
bags was to come from the west (finishing} end ard none from the sides.
East side light carts were to be repositioned after deploysent was
underway to aid more effectively. This proved unnecessary as the west
tarts provided adequate light. NMERI was to evaluate other consequences
ot this sequencing, such as its possible effect on dolly wheel

positioning. In fact, one dolly cart module had to be reeoved to allow

passage.
111, CONTINGENCY ACTIONS

A, Successful deployment of the MINOR SCALE bags was knowun to he

highly dependent on having wind speeds of 10 knots or below., While the
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prevailin§ conventional uisd;| is that such conditions are aost likely
during the hours of darkness, exceptions are commonly observed,
Likewise, the conventional wisdom 1s that high winds are msost likely
during the afternoon, yet cala afternoons are occasionally encountered.
In order to deal with these contingencies, the NMERI bag deployment crew
was berthed in the Adsin Park. That way when winds came up, the crew
tould retreat for a few hours of sleep to be ready to go again when the
winds died down,

B, MWhen strong winds arose during the deployment of the bags, the
NMERI supervisor was to take contingency actions of graduated severity:

1. The first response was to cease tying strings to nails,
and have each crew seaber grab and hold onto twa adjacent load patches.
Crew aembers had learned the proper technique for holding onto the load
patches during their training. Everybady was then to hunker down and
wait for the gust to pass.

2. If the first response was insufficient, the next action was
to place sandbags in the tray of the deploymaent dolly and alang the edge
on the ground. PVC wind frames were placed to prevent the aylar froa
blowing against the dolly. This technique was used during the
deployment of bag #3, and the bag survived in this position during winds
which lasted about 14 hours.

3. If it appeared that the bag was in grave danger of being
lost, the senior NMERI supervisor on the scene was prepared to give the
arder to have the Sheldahl technicians cut the bag with scissors along
the line of ties last secured. The hag was to be folded, weighted with
sandbags, and cut beyond the weights. The billowing remainder was to be
stuffed back under the wind frame on the dolly, Later, after the wind

had subsided, the remainder of the bag would have been laid. A tape
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splice dacross the entire width of the bag would not have been attemapted,.
The effect would have been to reduce the length of the bag. Heliua
would have been introduced into the 1solated section using the
recirculation systea. Since the recirculation outlets are only & feet
inside the bag, ghere was not enough aylar material to try for a
vertical wall at the splice.

C. Inflation of the bags would not have been attempted 1n winds
gver 10 knats. The bags are known to be extremely vulnerable to damage
in a state of partial i1nflation., If high winds had arisen during the
inflation phase, a judgaent call would have been msade by LCDR Anderson
whether to continue inélation, or to use the exhaust fans to evacuate
the bags. [f the bags were more than 75 percent full, it would have

been quicker to complete f#illing thes than to eviacuate thees.

1V, HELIUM FILL PROCEDURES
A. A& detailed checkof+ procedure was developed by SAIC describing

the helium fill procedures to be followed. A copy is attached. The
checkaét included identification of who is responsible for each step,
and key silestone times in the countdown. The major phases included 1n
the checklist are as follows:

1. Verify systes controls are working.

2. Pressurize helium distribution system and watch for leaks,

3. Confira helium/a1r recirculation systes 1s working.

4, Check remote operation of helius reserve skids.

3 Visually inspect aylar bags.

4. Begin helium flom:

a. Increase rate stepwise to 100 KCF/H,
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b. When 757 full, reduce flow to SO KCF/H.

¢. When 90% full, reduce flow to 30 KCF/H.
7. Bolt covers down on valve boxes,
8. Depart the 67 area.

B. The helium fill procedures were based on filling all 8 bags
concurrently. It was anticipated that this would take about 80 ainutes.
This was found to be about right in practice., The intended pressure
inside each bag was 0.02 inches of water, which was not norsally to be
exceeded.

C. It was considered a possibility to deliberately exceed the
target helium concentration, in order to sinimize the subsegquent draw
from the helium reserve skids. This was an option which was kept
available if the likelihood of a samse-day postponesent had seeaed such
greater than an overnight delay. As circusstances developed, this
option was not employed.

D. The target helium concentration was expressed in teras of sound
speed. The target was 2300 to 2400 feet per second. The reason for
expressing it in sound speed was to avoid the conversion probleas caused
by varying teaperature and humidity., In order for the target to be set,
the average of the § sound speed gauges in each bag had to fall within
2300-2400 #ps, and all 8 bags had to meet this criterion. [¢ the
operator had reason to believe a particular sound speed gauge was giving
a spurious reading, he was to zero it out and compute the bag average on
cthe gauges remaining. If the controls did not achieve this precise
range, exceeding 2400 fps was preferred over not making at least 2300
fps. As circuastances developed, an average of about 2000 fps was
reached in surviving bags 2-7.

E. We planned to use the recirculation systes continuouslv during
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bag inflation and the period prior to shot execution to keep the helius
enviranaent well mixed. AThxs was inadvertently not done.

F. A command was given by the Net Operator at 7-90 seconds in the
countdown to turn off power to the helius systes, When this coasand was
heard, SAIC activated a relay to turn off the ignition switch on the 60
KW generator which powers the systea. At this, the scund speed display
and the bag control displays showed meaningless characters, indicating
that power had been successfully turned off. SAIC reported back to Test
Control 4y T-80 seconds that this had occurred. In order to restore
power in the event of a hold occurring after this tise in the countdown,
it would have been necessary to re-enter the test bed and sanually
restart the generator. A delay of 20 sinutes or so would have been
involved, during which time the bags would gradually have lost pressure

and helium, This was not necessary.

263

oy

s







P 91 P 0 U B

oy A e O i S 3

APPENDIX K

MINOR SCALE HOLD CRITERIA AND PROCEDURES

P s SO - W) P

S T A s W

i —— T m———_—

265




MINOR SCALE DELAY/HOLD CRITERIA

INTRODUCTION

The purpose of this document is to establish the hold criteria that will be
used during the countdown for the MINOR SCALE event scheduled for 13 June 1985.
There are approximately 200 experiments on MINOR SCALE. It is next to impossible
to expect that all of these experiments will be installed and properly running
at the scheduled execution time. Therefore, we must establish a series of cri-
teria to decide, in advance, under what conditions we will hold the event to
correct problems and under what conditions we will continue the countdown inspite
of problems. Since there are many million of dollars worth of experiments, it
must be an organizational decision to develop and approve of the hold criteria.

GENERAL DEFINITIONS

Experiment: an activity that has been given an experiment number by the
Technical Director. The most recent experiment Tist will have the numbers for
all the experiments on MINOR SCALE.

Delay: a decision to change the shot day before the countdown has begun.

Hold: a decision to change the shot time or shot day after the countdown
has begun. The countdown will begin with the start of the deployment of the
precursor bag (approximately 6 p.m. on D-2).

DELAY CRITERIA

A delay will not be considered for any single experiment, i.e. one HML
model or one Army vehicle. However, if any of the following diagnostics ex-
periments is not functional then a delay will be initiated: the airblast mea-

surements (Exp. 9100), the shockwave cameras (Exp. 9000), and the charge detona-
tion velocity measurements (Exp. 9300).

The event will be delayed is any of the following conditions occur.

a. Less than 90% of the experiment will be ready at the schedule shot time.

b. The TRS units will not be ready. This implies that less than five of
the units will be operating. If five of the seven units are operational, then
the remaining two units will be considered only as experiments that aren't ready
and will be counted under the experiment percent.

c. The precursor bag will not be ready. If any bag is not ready, then
the precursor is not ready.

d. MWeather that prevents proper conditions for shot execution, i.e. recent

rains that have left the dusly precursor too damp to dry in time for the scheduled
execution,

e. The Timing & Firing system is not functioning properly.
f. The instrumentation system is not functioning properly.
g. The explosive charge is not ready.
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h. Foreign satellite coverage: several experiments are classified and
cannot be uncovered if a surveillance satellite is overhead. Therefore, if we
do not have an adequate windown to uncover the classified experiment, execute
the shot, and then cover the damage, the shot will be delayed.

HOLD CRITERIA
During the countdown many situations will have to be considered as potential

holds. Some of the items will require rescheduling of the event for a later date.

Items that will be considered for a hold are 1isted below:

a. If the precursor environment is in imminent danger of failing (loss of
helium concentration due to major bag rupture), the test will be executed imme-
diately, consistent with safety criteria. In this situation satellite coverage
and the status of other experiments, including TRS experiments, will not be con-
sidered.

b. Obviously, all the items that can cause a delay can also cause a hold.
c. Weather conditions:

{1) Upper air conditions that would lead to blast focusing that might
damage surrounding communities: Jack Reed of SNLA will provide the GO/NO GO
recommendation during the ocuntdown.

(2) Wind conditions that prevent continuing the deployment of the
precursor bag. These conditions could occur during the period when the bag is
being deployed. Winder greater than 10 mph will delay the deployment.

(3) The wind is too high at shot time to fire the TRS units. Winds
greater than eight mph are considered too high.

(4) Heavy cloud cover, rain, or lightning that prevents continuation
of the countdown.
d. Instrumentation status: the analog recorders and the digital record-

ing equipment will be monitored during the countdown. If, at any time, it is
determined that any of the following conditions exists a hold will be initiated:

(1) Less than 90% of the active data will be recorded.
{2) Less than 90% of the precursor data will be reocrded.

{(3) Less than 90% of the HML data will be recorded. Some experiments’
status will not be monitored. Therefore, their status will be assumed good un-
less we know it is bad.

e. Precursor status: each of the eight bags must be within the desired
sound speed range of 2300 to 2400 feet per second.

The final decision on executing the event will, of course, be made on the

site by the Technical Director based on the best information available at the
time.
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POINT IN COUNTDONN

2 May 19g<

NINOR SCALE HOLD PROCEMNRES

EIPECTED DURATION OF PROBLEN ACTIONS TO 3B TAXEN

T-48 hrs to T-20 irs

(8 hrs {. Continue countdowa ta T-28 hes, w
Use *Non-testded Experisenter Call Shest; to pass word.
3. Hold at T-28 rs until prodles solved.

- 13
o

Y8 bhrs 1. Rescheduls shot.
2. Use “Agency Call Sheet® to infors world,
3. Start count at T-48 hrs.

T-24 hrs ta T-7 hes

<8 hrs 1. Continue countdows to T-7 brs, .
2. Use “Non-testded Experisenter Call Sheet: to pass word.
3. Hold at T~7 hes. until probles salved, :

)8 hry 1. Neschedule shot.
2. Uss “Agency Cail Shest® to infore world.
3. Start count at T-20 hrs,

T~7 hrs to 7-248 win

4 hey 1. Continue countdowa to T-248 sin.
2, Use “Non-tastded Experimenter Call Sheet: %o pass word.
3. Hold at T-248 ain until prables solved.

M hrs 1. Reschedule shot.
2. Use *Agency Cail Sheet® to infors world.
3. Secure TRS.
4, Start coust at T-6 hrs,

T-248% sin to T-1%8 ain

<4 hry 1. Continue countdowe ta T-150 sin,
2, Usa *Mon-testbed Experisenter Call Sheet: ts pass word.
3. Hold at T-158 ain unti) probles solved.

M hrs 1. Reschedule shot.

2. Use “Agency Call Sheet® to infora werld.
3. Deflate heliue dog,

4. Secure TRY,

3. Start count at T-6 hrs.
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2 May 1983
RINOR SCALE HOLD PROCEDURES
POINT IN COUNTOOUN EXIPECTED DURATION OF PROBLEM ACTIONS TO DE TAKEN
1-1%8 sin to T-62 sin (Ihr {. Continue courtdown to T-42 ain.

2. Use "Non-testbed Experisenter Call Sheet: to pass word.
3. Hold at T-52 sin until prodbies salved.

2 hrs to & hrs, 1. Evaluate statas of experisents (generators, etc.)
2. Use “Non-tsstbed Ezperisester Call Sheet: to pass word,
3. Pertore appropriate adjustsents.
4. Continuw countdows to T-42,
3. Hold at T-42 until prodiess solved.

¥4 hrs {. Reschedule shot.
2, Use “Agency Call Sheet® to infore world,
3. Deflate haliva bag.
4. Secure TRS.
5. Start count at T-§ hrs.

T-62 oin to T-43 win

(1.3 hr. 1. Continue countdowe to T-45 sin.
2. Use *Non-testhed Experiaemter Call Sheet: to pass word,
3. Hold at 7-43 ain uatil probles solved.

{.3hr, ta & hr, 1. Evaluate status of sxperieeats.
2. Use “Non-testied Experisenter Call Sheet: to pass word,
3. Cover classified experiments, ié necessary.
4. Send PNS aircraft to refuel.
3. Start count at T-88 ain,

¥ hr, . Reschedule shot.

. Use *Agency Call Sheet® to infore world.
. Deflate helium bag.

. Securs TRS,

. Cover classifind experinents.

§. Start count at T-5 hrs,

LA et D e
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POINT LN CounTOOUM

2 May 1983

RINCR SCALE WOLD PROCEDURES

EXPECTED DURATION OF PROBLEN ACTIONS TQ 3E TAKEN

1-4S ein to T-30 ain

(1.3 b, 1. Continue countoen to T-3B ein.
2, Use *Non-testded Experisenter Call Sheet: to pass word.
3. Hold at 7-30 sin until prodles solved.

1.3 hr to & brs, i, flecharge helius reserve systes.
2. Send PWS aircraft to refuel.
3. Cover classified experisents, if aecassary.
4, Evaluate status of experisents.
3. Use *Non-testbed Experisester Call Sheet: to pass word.
5. Start count at T-68 sin.

4 hrs. 1. Reschedule shot.
2. Use *Agency Call Sheet® to infore world.
3. Deflate helius bag. )
4, Secure TRS.
3. Send PMS aircraft hoee,
b, Start count at T-4hr.

T-18 sia to T-I5 sin

(1.5 hr. 1. Contirve countdows to T-1J sin.
2, Use "Non-testbed Experisenter Call Sheet: ts pass wmeord.
3. Hold at T-135 sin wntil probles solved,

1.3 hr to 4 he. 1. Disare charge.
2. Recharge heliua reserve systes.
3. Send PMS aircraét to refuel.
4, Cover classified experisents, if aecassary.
%. Use "Non-tastbed Experiseater Call Sheet: to pass word.
8, Evaluate status of experisests.
7. Start count at T-48 ain,

.

)4 wrs, 1. Bisarn Charge.
2. Reschedule shot.
3. Use *Agency Call Sheet® to infora world.
&, Qeflate heliua bag.

3. Secure TRS,

Cover classified experisents.

Send PAS aircraft hose.

Start count at T-b hrs,

m-
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POINT [N COUNTDOWN

2 May 1983

WINOR SCALE HOLD PROCEMURES

EIPECTED DURATION OF PROMLEN ACTIONS 1O ¥E TAXEW

T-13 sin to T-4 sin

(1.3 or.

1. Continue countdows te T-4 sin.
2. Use "Noa-tustbed Experisenter Call Sheet: to pass word.
3. Hold at T-4 until probles solved.

1.3 hr to ¢ s

1. Safe firing panel, 1f necessary,

2. Disars charge.

3. Recharge delius reserve systen.

4. Send PMS aircrafd to refuel.

3. Cover classified mxperinents, if mecessary,
§. Evaluate status of experiseats.

7. Use *Non-testbed Experisenter Call Sheet: to pass vord.

8. Start count ot T-40 sin,

34 hrs.

1. Safe firing panel, if necessary.

2. Disars charge.

3. Reschedula shot.

4. Usa "Agency Call Sheet® to isfore world,
S. Deflate helius bag.

5. Send PMS aircraft hose.

T. Secure RS,

8. Caver classified experisents.

9. Start count at T- hrs.
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2 May 1983

RINOR SCALE HOLD PROCEDURES

POINT IN COUNTDOUN EIPECTED DURATION OF PROBLEN ACTIONS TO 3£ TAKEN

T-4 sin to T-2.3 sin (LI W 1.
2
3.
4

Safe tiring panel.

Resat TRS, if necessary.

Use *Non-testded Experisenter Call Sheet: ta pass word.
Start count at T-18 ain,

1.9 r to 4 hrs, 1.

2

3.

! 4,
3.

5.

1.

8.

Safe firing panel.

Disara charge.

Recharge helius reserve systes.

Send PNS aircraft to refuel.

Cover classitied experisests, if necessary.
Evaluate status of experisents.

Use *Non-testded Experisenter Call Sheet: to pass werd. .

Start count at T-40 ain,

)4 hrs. 1.
r
3.
4,
S.

8.
9,

Safe firing panet,

Disare charge.

Reschedule shet,

Usa "Aqency Call Sheet® to infora world.
Deflate heliue dag.

. Send PMS aircraft howe.
. Secure TRS.

Cover classified sxperisents.
Start count at T-4 hrs,
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2 May 1983

NINOR SCALE HOLD PROCEDURES

POINT IN COUNTDOWN EIPECTED DURATION OF PRCSLEN ACTIONS TO BE TAXEN

T-2.5 ain to T-9 1.9 hr, 1. Stop recorders,
2. Sate firing panel.
3. Use "Non-testhed Experisenter Call Sheet: to pass word,
4. Start count at T-I8 ain.

1.5 he ta & brs. 1. Safe firing panel.
2. Disara charge.
3. Reset IRS.
4. Send PNS aircraft to refuel,
3. Recharqe helius reserve systen.
$. Cover classified experiaents, if aecessary.
7. Evaluate status of experisents.
3. Rewind recorders.
. 9. Use "Non-testbed Expariaester Call Sheet: to pass word.
18, Start count at T-48 sin.

M4 brs. 1. Safe tiring panel.
2. Disara charge.
1. Rescheduie shot.
4. Deflate helius Dag.
S. Securs TRS.
6. Cover classified experisents.
7. Send PAS aircraft hose.
8. Rewind recorders.
9. Use “Agency Call Sheet® to intors world.
138, Start count at T-8 hrs.

273

L AT 7

- — e

——




274




B A el b vimmey o eamem AN s b e hm AT A e 4T S s Ay Cem b e o v L LRI RN PR

APPENDIX L

| ol
£
u L
= 3
g
M




SUBJECT: MINOR SCALE H PLUST 24 HOUR REPORT

1. The 4800 ton ANFQ event, MINOR SCALE, sponsored by the Defense Nuclear
Agency was executed at 12:20:00.031 MDT on 27 June 1985 at the Permanent
High Explosive Test Site at White Sands Missile Range. The first impres-
ston from the visualevidence, (i.e. crater size, the debris, the structural
damage), fs that the charge detonated at predicted. There is some inftial
evidence of jetting. The charge container had developed two ruptures and
approximately 100+ tons of ANFO had spilled from each rupture.

2. At this time nothing fs known of the actual data. The following opera-
tional ftems have been assessed. 35 of 39 DRI cameras operated. 196 of
204 WSMR cameras operated. 5 cameras have not been recovered at this time.
A1l analog recorders ran. Approximately 90% of the digital channels record-
ed data.

3. The dusty precursor area encounterea the following problems: 2 of the 8
bags (the first and the last) were destroyed by a dust devil wind approxi-
mately 40 minutes prior to execution. The remaining six bags appeared to
have an average sound velocity of 2062 fest per second. The highest was
2141 and the lowest was 1928.

4. A1l seven of the TRS units operated properly. At first glance it appears
they provided the proper fluence conditfons for each experiment.

S. A1l scheduled aircraft experiments flew and they appeared to meet their
general objectives.

6. The crater size was 345 feet in diameter (including the crater 1ip) and
80 feet in depth. The depth was about twice as deep as the predictions.

JAMES E. MIMS, LTC, FCTO, 4-7866
GEORGE A. BALLANTINE, FCT, 4-4222
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HELIUM BAG PROBE L AYOUT

Fan si0E N A Fsioe
1193
BAG ONE ¢o| = == w o= = THE PROBES T
PROSC PROSL PROSE  PROST PROSE | = ARE CIRCLED
s 4 3 2 ] COULD BE BAD.
e X |0 us = PROBES WITH 4
BAG TWO | oo o Lm et Proee | & WERE PULLED
sl e : s SEFORE THE BAY
WERE DEPLOYE
0 X
BAS THREE - o s o W o - PROBES WITH A
PROBE PFROEE [MRONE| FPROSE PRt X WERE NOY
s . 3 2 1 WORKING.
BAG FOUR - '-'4‘ d e
PRO PuORE |Meose] Power| FPROBE
« | = 0
BAG FIVE - & 23|81 X s 4_L
.oaont  e0m |Paces| eser smost 00KS AS THOUGH
s s+ |3 PO THERE 1S A HOLE
IN THE BAG
BAG SIX -2 @ w o,
PO PFROEE MRONE PROOE PROE
3 4 3 2 ]
BAG SEVEN |l 2w@W|LE |
PROBE PROBE |[PROSE | PROBE PROSE
- 4 3 2 1
ANBIENT
BAS EIGHT - o e - -
PROBE PFPROBE PROE PROBE PROBE
! 4 ! i | ]
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COUNT = | . TIME ® 06100139, RMBIENT @ 1iza .

g g

PROBE 1 FROBE 2 CROBE 3 FROBE & PROBE 3 AVERASE

g 1 1134 1123 1132 112 1126
#RG 2 1123 1122 0 1123 1124
’ma 3 1122 1122 [+] 1183 1122
A & 1122 1123 o 1120 1124
8RG 3 1123 [+] (] 1128 [+]
820G ¢ t1z2 1126 1124 1123 1123
M 7 1123 1123 [ 1123 1123
M0 8 ] 1124 1123 1ie3 1123

11324
1122

1123

COUNY = 2 , TIME « 08109127, AMBIENT » 1124

PROPE t PRODPE 2 OROBE 3 PROSE 4 PRUOBE S OVERAOGE
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»a 3 1124 1129% 1129 1123 1126 1123
waz 1127 1123 o 112 1129 1126
wa 3 t126 1129 ] 1128 1128 t12e
A3 o 1128 1127 o 1ido 1129 1128
Me S 1127 o o 1123 0 1126
B8RO € 1127 1127 1127 1130 tize {128
BAG 7 1127 1123 0 1129 1127 1127
3 8 0 .. 1129 1128 11e7 1133 1129
COUNT = 3, TIME = 09115123, ANBIENT » 1161

PROPE 1 DPROBE 2 DROPE 2 OROBL & DROBE 3 AVERAGE
2AG 1 1151 1130 1183 1146 1148 1163
a8 2 115 1182 ° 1138 1148 1148
8ag 3 [ B84 1153 n 1180 1183 1154
2AG & 1188 1198 o 773 1187 1156
L 1156 n Q 1.87 ) 1157
e E 113 11se 11y 1188 15 132
”mg 7 1133 11e9 o 1159 1184 1198
»we 8 o 1ta8 1S 1158 1164 1198
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COLNT @ « , TIME » 02137131, AMBISNT ~ 1151

PROBE 1 PROBE 2 PROBE 3 PROPE & PRUBE S AVERAGE
#AG 1 1303 1173 1178 1162 1167 1319
BRG 2 1673 1167 0 1088 1162 1274
BAG 3 1256 1180 0 1183 1187 1197
8AG & 1162 1178 o 903 1182 1176
oG S 1279 0 0 1180 0 1230
BRG & 1157 1178 17 1163 1173 1170
B°G 7 1178 1159 o 1179 1183 1173
DAG 8§ o 9209 1169 1101 1183 1: 78
COUNT » S , TIME » 09130158, AMBIENT = 1161

PROSE 1 PRUSE 2 PROBE 3 PRODE 4 PROBE S AVERAGE
PAG 1 2091 1722 1180 1171 1168 1466
Ma 2 2108 1183 . © 1088 1170 1287
G 3 1897 1 . o 1104 1174 1309
BRG & 1320 1181 0 308 1183 1231
G 3 1193 ) ) 1183 o 1188
BAG € 1214 13182 1182 1170 1180 1186
8RG 7 1185 1160 0 1184 1187 1179
BAG 8 0 .. 909 1172 1187 1187 1182
COUNT @ 6 , TIME = 09134854, AMBIENT = 1161

PRODE 1 PROPE 2 PROBE 3 PROBE & PROBE S AVERAGE
BAG 1 203% 1913 1622 1172 1170 1%43
eng 2 2008 1833 o 1092 1171 1526
886G o 1698 1972 [d 1440 1177 1649
BAG & 1676 taz2 0 921 1202 1306
BPG = 1923 o ,.o t182 ] 1361
BRG € 1235 1330 13'3. 1170 1183 1318
G 7 1286 948 o 1186 1187 1219
"0 8 0 L oL 1172 1188 1189 1183
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COUNT = 7 , TIME = 09123101, AMBIENT = [1&1

PROPE 1 PROBE 2 PROPE 3 PROPE &4 PROBE & RVEARGE
B8AG ¢ 1397 1342 1668 1463 te74 1709
BRG 2 2242 1382 0 1085 1172 161%
] 1740 1703 (o] 1399 1272 1527

. BAG 4 1523 1483 o 9as 1250 1503
PG 3 1654 0 0 1278 o 1466
8RG & 1729 1563 1290 1276 1214 16419
89G 7 1472 %48 )] 132% 1292 1363
BAG & o 909 1174 1187 1192 1184
COUNT = 8 , TIME = 09142135, AMBIENT <« 1161

PROPE 1 PROBE 2 FPRODE 3 PROPE & PROBE 8 AVERAGE
pa 1 2047 1383 197 1638 16357 1861
G 2 2194 2009 o 1093 13%3 1712
BeG 3 1833 1772 0 18630 133s 1641
BAG & 1386 1873 3] 1227 {620 1232
BAG S 1721 o o 1926 0 1€£3%
BAG & 1777 1751 1780 1618 2na 1Z0¢
eaG 7 1304 948 0 1292 1352 srz
BAG 8 9 .. 909 1229 1208 1223 1290
COUNT = 9 , TIME = 09149103, AMBIENT = 1161

PROPE {1 PROJE 2 PRODE 3 PROBE & PRODPE 3 AVERAGES
BRG 1 2078 2047 1766 1618 1823 1846
pAE 2 2162 2013 o 1077 1874 1687
BRG 3 1713 1844 o 1487 1223 1522
BAG & 1660 1627 D] 115 1353 16733
BAG = 1832 0 2 1386 o 1309
BAG & 1333 1849 1771 187 1307 i
PG 7 16% 993 o 1274 1236 1413
PG 8 9 209 1220 1239 1207 1262
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COUNT + 1 . TIME = $3:33:07, SMBIENT = 1,61 ce
PPOBE | PROBE @ PROBE 3 FPROPE 4 PROEE © AVEPAGE 00
806 1 2102 aneT 2013 186& 1539 17z€
BRG & 2138 2047 0 10e7 1707 170 8a
: BaG 3 1389 1a87 0 1708 1380 1761 e
: BRG 4 1703 1789 0 1232 1821 1570 o¢
BAG S 1971 ° 9 1842 o 1907 b
BAG 6 2128 2019 2019 1728 1683 122y Bl
PAG 7 1738 948 0 1852 1853 1%86
BAC 8 o 909 1732 1%93 1239 1%43 &
e
COUNT = 11 , TIME = 07:33:34, AMBIENT = 1161 <
PROPE | PROBE 2 OPRODE 3 PRODE 4 FROBE S AVERAGE 1
PAG 1 2162 2126 zo72 1842 1527 1260
BAG 2 2204 2091 0 1033 1511 1728 !
BAG 31 2023 1936 ) 1713 12275 1743
era & 1787 1777 0 1207 1T 768
BAG S 1978 o ) 1547 " ig:z
BAG 6 2112 2021 1232 1728 1357 134%
BAG 7 1822 248 o 1436 1233 izme
BAG 8 o .. 309 1771 1448 1201 1%07

- oot

COUNT = 12 | TIME = 10302116, AMBIENT = (1€

PROBE I PROBE & PRODE I PFOCE & OROIE S AVERAGE

PRG 1 2:86 214e 2078 1399 1230 2028
PRG 2 z21% 2108 o ne 1603 173%
BRG 2 2me 1787 o 1378 Lo it
BAG 1318 180% D 1243 1L L AR
BAG & s B o 1065 h 2zT
BPAG & 21%2 &067 1978 1eu 17:3 LT
paa 7 1330 340 o 1531 1208 15973
G @ 0 209 1793 1426 1237 1509
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COUNT = 13, TIME = 101131%%, SMHIEMT = 114

PROBE | PROEE 2 PPORE 3 DPROPE & PROBE S AVERAGE
BRG 1 2214 2109 2037 1993 1943 2060
8AG 2 2219 2102 0 1084 1879 1820
8RG 3 2120 199% o 1890 1760 1931
8Ra 4 1870 18350 0 1600 1777 1726
PRG S 2084 0 o 1382 0 2033
G & 2218 2127 v 2029 1307 1831 2026

7 2024 948 0 1794 1241 1686

8RG 8 o 209 1881 1819 1769 1823
COUNT = (4 , TIME = 10121128, AMBIENT » 1181Q

PROPE i1 PROBE 2 PROPE 3 RWBE &4 PROM S AVERAGE
BRS 1 219 2107 2117 1307 1833 2028
a2 2187 2108 Q 1096 168%6 1822
8”G 3 2086 1983 [2] 1819 1829 1323
B8A3 « 1838 1884 0 1398 1542 1671
BRG S 207% 0 D} 1963 Q 2019
8AG & 2124 2t22 2023 1704 1893 2028
8Ra 7 2029 348 2 1779 138% 1726
8A0 8 [ 307 1024 1800 1784 1608
COUNT = (S , TIME = 10128127, AMBIENT = 1161

PROBE I PALLe <« PROBRE I NPT 4 OROAE I AVERAGE
900 1 2179 2vaa 20TS 2011 17 &
BRG 2 2282 2117 D] 0 198; 2107
BAG 2 2102 1282 o 1373 1813 t28E
BAG 4 18E0 189 o 12420 1T 1712
8RG = 2086 ] o 2927 0 o7
834G § 2180 0% 051 1348 141l 018
%0 7 2000 %48 0 1880 1541 1810
8 & [ 909 1836 1898 L1880 1738
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COQUNT = 15  TIME » 10336327, »WIBIENT = 1]61 ol

PROME | PACBE 2 PROBE 3 PROBE 4 ORNGE S  AVERAGE

BAG 1 2333 2277 2191 2061 2015 z18% 0

BAG 2 22392 2197 0 o 1% LT Y

A0 3 1TSS 2074 o 1898 1879 1200 »

3G & 1920 1927 [+] 1401 173% 17 ™

BAd S 2162 0 ° 2013 0 2088 »

BRG & 2164 2008 2080 1948 1873 2032 »

a7 209 948 ° 1888 1758 1913 ®

2G 8 ° 209 ‘912 1983 1649 1812 )
—eo—nem

COUNT = 17 , TIME » 10161131, AMBIENT = 1161 c

PRODE 1 DROBE 2 DROBE I DROPE & PAOBE S  AVERAGE

BAG 1 2297 2277 2128 2031 192+ 2158 '

o 2 2% 2158 o o 1268 a1z '

Be@ 3 179 2118 0 192+ 1703 1934 \

BRG & 2187 1988 o 1812 1836 18%1

ARG T 2142 o o 2019 B 2081

% 6 2170 20%a 2084 1982 1846 2030

BRe 7 2141 %7 ° 1211 1828 1360

#aa a 0. 909 1945 1220 1804 18%0

e e

COUNT = 18 , TIME » [Q168:37, AMBIENT = 1181
PROBE 1 DROBE 2 AO0BE - PROBE A4 PRCGEE S AVERAGE

B8R0 1 2328 2273 2208 206 1972 S17a
BRG 2 2172 2191 0 " 1231 211t
®8ag 2 1732 21:9 o  3og-24 1760 1%t
BAG & 2122 2041 [ the |8 T 180t
L I 212% o & 203 . ] 11
PG 6 2134 2103 2uAk (% DA [3e-1 2068
pa 7T 2138 948 o (RE 1872 1983
%4 8 0 309 1744 1N 1065 1921
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COUNT = '3, TIME = 101%3rn AMBIEMT = 1161
OROBE ¢ ARQGE 2 PROBE 3 PROBE 4 SROBE =  AVERAGT

8ag 1 23% Z3:3. 2227 2073 20032 213
2Ad 2 217 2162 0 0 20u7 2108
"o 3 .nv 20% 0 1967 1973 1338
"e » 20088 2063 ] L1a76 1931 1834

S 2128 0 0 2073 0 210¢
R0 & 2164 2107 2080 1992 1999 2068
ens 7 2133 948 [ 1943 1937 2012
L (L) 909 1974 1951 1900 1942
COUNT a 20 , TIME = 11:101:52, AMBIENT = 1161

PROPE L PROBE 2 PRODE 3 PRODE & PROBE 3 AVERAGE

8aa 1 2382 2320 2237 2086 202 2204
0 2 2188 2133 o K 919 2107
3RO 3 1723 2096 0 1991 2008 1336
9RG » 2099 207% 0 1301 1942 1914
bRl 3 2168 b 0 207 o 2123
g 6 2120 2118 209 2029 2 2090
83 7 2146 248 o] 2010 2013 2087
8RG 8 [ J 909 20186 1991 1743 1363
COUNT = 21 , TIME » 1106117, AMBIENT = {181

PRORE 1 PRODE 2 PRORE 3 OAOBKE & PROPE S AVERAGE
2088

G ! 21333 2328 2232 203 2200
B8AG & 273 2137 " D] 2023 2112
BRG 3 1782 anes D 2ans 2022 jSe, -]
eAG - 2.8 anen " 1910 Semrn [ty
onGg T 214 2 o 20023 ] E3¥-3)
0’3 & 21,9 2126 a3 203 o 2035
eng 7 2133 949 2 2033 <012 2066
%A 8 ] e - 2001 19% 1932

25




COUNY » 22 |, TIME = [1:12:18, AeEICNT = 1151

- PROBE §t PROBE 2 DPROBE 3 PROPE 4 FPROBE 3 AVERAGE

8AG 1 2288 234t 2000 2109 062 2180
g 2 2201 2162 0 0 an%2 2132
08RG 3 2100 2108 2 2032 20£8 2083
8ag & 2033 20%8 L4 2000 20248 2043
BAG 3 2128 [+) D] 2032 ] 2117
B8AG €& 2187 2137 1686 20939 2031 2028
8eag 7 2137 948 ] 2088 2023 2083
8AG & [+ 909 2033 2016 1964 2012

———

COUNT » 23 , TIME = 11:27103, AMBIENT = 1161
PROBE { PRODE 2 DPROPE 3 PROPE & PROBE S AVERAGE

NG 1 2368 23382 [T }} 2140 2101 e2a80
Mg 2 2300 2188 ) Q anel 21720
$hGg 3 887 2126 0 2047 2092 031
BRG & 2078 - 2133 [s) 1581 2026 L1346
88 3 2120 0 D 2086 0 2L0e
83 6 2183 2173 15890 20T - 2033 2032
BRG 7 2:66 348 ] 2W0Is 2031 <037
8AG 8 0o .- 90% 2080 2063 20¢S 2966

COUNT = 24 , TIME » 11937147, AMBIENTY = 1161

PASBE 1 OR0BE 2 PROBE 2 PROBE ¢ PROBE S RAVERAGE

BRG 1 2339 2300 881 2062 2050 2190
BAG 2 2208 217 ° 0 2091 197
paGg 3 1179 2130 o 2029 1214 1810
8RGE & OG- 3 2110 B 1520 1374 | St
8RG S 211t ) D 970 ] S0P
Bag £ 2184 2158 1687 20583 2028 2026
MG 7 2193 908 ) g080 2010 2094
20g 8 6 709 17T 1287 1240 1282




COUNT & 2%, TIME = L11:39:25, QmBIENT = (161

PROBE | PROBPE 2 PROBE I PROBE &« PRORE = RVERAGE

BAG 1 2231 22T 882 203z &0Z: 2138
BAG 2 2211 2:76 0 o 1951 212
8Ra 3 1182 2116 o 1937 1921 1783
e &’ 2081 2113 0 1526 1928 1320
BAG S 2101 ) 0 207s ) 2nes
BAG & 2150 2182 1686 2087 2047 2020
2RG 7 2211 248 0 2078 2008 2099
BRG € 0 307 1134 1216 1204 120%

COUNY = 26 , TIME » 11:41523, AMBIENT » 11618

PROBE 1| PROBE 2 PROBPE I OROBE 4 PRROBE I AVERAGE

BAG 1 16373 a1 882 2003 17&1 1237
BAG 2 2218 2187 0 0 20864 21%0
PG 3 1172 2113 a 1987 1372 1T
BAG 4 2031 2:13 0 1826 129€ 1922
8RAG S 2107 bl o T ) 2008
BAG & 2177 2166 1587 20%% 2082 2020
BAG 7 2218 248 0 2073 20t 213&
BAG 8 0 . 909 1204 121 119t 1202

COUNT = 27 , TIME = 11:44:35, IMBISNT = 116!

PROBE 1 PRORE 2 PROBE 3 NIODE & OVIPT 3 AVERAGE

PRG 1 1713 2112 as2 1284 1223 1233

BRG 2 2138 216w 0 o 2017 2132

8RG 2 1:7e 2107 o 1373 21 [ Sdolal

8nG 4 49 210 1522 132 Ha R .

PAG % 2103 0 » ante [ e lo ks §

BAG € 2:087 2138 ?eas 20 2621 Ince g

BAg 7 2228 248 ] 208% 2002 2027 !

G 8 b} a0 113 1214 1200 1203 E
;
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LIUNT = M s flieer o, wdE[ENT 2 -
PROEE PROQRE Z PROBE Z PRPORI « OINRE ¥ AURRGGE

EAG 1 1316 tias ns1 1179 L s
BAG 2 223 Q1€ 0 “ RO 1168
eaG 3 1172 2100 [u] 1293 13207 1728
BAG 4 20672 2102 o 1eas 1294 1212
BAG S S10% 3 O SOE7 o 86
BRAG €& 2173 218€ 1€86 =00 4] SOOI

BAG 7 2223 48 (&) Z0ET 1374 E087

8AG 8 ) 902 1122 1ain 119: 11724
COUNMT = 39, TIME = 11:31:03, AMBIENT = 1161
PROBE t PROBPE 2 PROBE 2 92ROPE & C~ROEFR S SVETARGE

BAG 1 @ o o = " o
BRG 2 2238 2ie2 o = R i1ad
8ag 3 336 ZLon 0 04l 1732 T
806G 4 SOED 2199 : 1431 73z 12t
BAG 9 210% o o 20l T2 2073
AR5 & 2137 2134 222 utT il PEAREA
a3 T 3648 o e 12N RO Y
RAG 9 oo 32 1:84 1130 11372

COUNT = I,

DAQZE 1 9WEeSLE I MRAZE I T NI+ 4TJET S AVERAGL

gaG t ) ¢ A o ' v
ARG = Za0g ez o 227 ERRES
a5 o i) CR bR w T
TRMN E s s 22 oAl '

2 1l v 20T et Ty
TG LiEt -1 ST -l -
BRG 7 ey B | 248 o =053 i3 JU2E
tAG N 3} . ) [ o
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SSUTT xS Tiew o 1Nt i1, SMBIENT = i
PPQEZ 1 RPQRE & ORCEBE - COROBE 4 BnROPE 2 AUERGGE

RFAG 1 o X f.» ) 0
EAG & a2 2133 G ] L2753 130T
BAG 3 83d¢g 206 o 1970 1272% S0l
BAG & . 20E% 107 . @ 1220 138« 13.7
BAG % S13e ] (8] 2047 T 2087
BAG & SE02 2164 1631 ENES NS? fttescs
BRG 7 2207 248 0 20353 o1 Pl ot
BAG 8 734 909 ti3e 0 ) 113
COUNT = 32 , TIME = 12:00:104, AMBIENT = 1161

PRORE 1 PROZE 2 PROBE 2 PROLE & BRCEPT & VENQGE
BAG 1 R ] v} o .
BRAG 2 2281 E23 Y bl o LA 2128
ARG 2 2a7 O3 » [k ¥4 KA ICheE 2T
BRG - 0T 3 O ) J -3 Sl s Tl
BRE % 1.4 "- 0 a0 - @3
aty 3 e & T 1v3 €85 ki1 OIT SOI0
ZRG 7 kg Ba3 w Eobkl EOGR et
peG 3 7346 . 2072 128 2] N 11728

COUNT

EAG
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COUMT = Zoo , Tl = (Jeomied, Win@lZf o2 o,

PROBE 1 PROBE .. PNORE > WPOEE & ORSRE % JETAGE
‘CAG 1 ] "0 Rl o 122 S 1

BAG 2229 &0 © "0 L7723 L1
BRG 3 887 fotal- 1 " 202t Imiz L
BAG & 2086 . 2136 0 137 -] (333
BAG 2107 733 0 a7 L8ze 1736

BAG

v~ o®
fo
e
®
S
o
4
N
e
-
o
~
[&]
o
I
~
r—
&
~
5
.
o

BAG

]
~
w
»

209 1212 Q 2 1312

COUNT = 33 | TIME = 12:08:31, AMBIEMT = 1181

PROZE 1 PROBPE 2 PROPE = PRQBE 4 PI0FE € AVERAGE
BAG 1 0 ] [X) .  orcl oRin

BAG 2 2300 207 o ] Maalkls) 2133
G 2 a87 21320 o ED g 0 0TI
BAG o Q123 2120 2 B iZe” ZaeZ
BAG 5 2107 1326 0 O T Geite 2
BAG & 2179 2173 15221 20St R e

BAG 8 (X I 203

COUNT = Z& , TIME = 12:10:20, AAMPIINT = 11E€1

FRO2BE 1 PROEE I =230PE - 9J2QEI « DOROER % AVEPAGE

BAG 1 n [ ) " 1522 iy
BAG 2 £333 Sahrs v 1273 e T
BAG o 187 an ' R ¥} SNET LRS-
QARG = il AR Loeid 17 S
oRG 3 1T (SR ' ety b 2049
et 6 <3 B EREAc LR fe ) Iual ulives |

BaAG 7 1975 348 B 03 2038 20E7

BAG 9 v 33 1137 a 0 119372
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1 COUNT = 37 . TIME & LosiZ:ril. ~MBIEHT = 113,
od PROBE | PROZE & PROBE 3 OAORE & OROBE T QVERAGE
s BAG 1 0 0 o o 1zzs 1229
ca
BRG 2 2303 2197 o o 1223 1o
X :
EEG 3 aa? 2113 O 18 2019 2672 :
13
B4 !
BAG % 2324 1824 o 1667 1391 1877 :
¥ BRG % 2103 794 o 2041 722 2072 §
e :
B BAG & 2170 2162 1671 2082 2063 2020 ;
B
q BAG 7 1908 948 9 2126 2108 2ne7
g4 :
BAG 8 793 909 1206 o o 1306 H

— e oo

“q COUNT = 28 , TIME = 12:13:96, AMBIENT = 1161
=4 PROBE | DROBE 2 PROBE I PROBE 4 PAOBE S AVEPAGE

BA5 1 b et o o e 1212
“ BAG 2 2273 2207 0 o 1899 210z ;
F BAG 3 ae7 Z1t 0 03 2ots a0ed :
: BAG & 1282 133 o 1008 a7z s
¥ ARG T 210t ~az o 2041 e T8 L i
a BRE & 2137 128 183 2083 2572 s %
® B0G 7 1272 S48 “ 2146 21t 0TS f
§ BRG 8 794 . EDE ] 1212 Q a 1211 H
j - T T T }
' COUNT = 33 , TIME = 12::%:43, AMBIENT = 1161 §
4 PRORE ¢ PRABE 2 MRABE 3 RROBE # PROEI % AVEPAGE §

6AG 1 D » p o 122 1209 :
] BAG & 2279 2127 o o 047 130 i

ERG 3 EL1 1002 o aney 2011 s

5AG & 1213 1603 o oo tas T

@G = 1ol Tz w 2063 7% 0T

BRG & 2134 1Tt " coet a0t ital

8AG 7 1=o8 947 o 21€1 2136 1933

BAG B 721 1646 1216 a o 1630
{
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COUND = aie

BAG
EnG
BaG
BAG
BAG
BAG
BAG

BFG

PROEE

(i}

LR

PROEE

0

183

[

ER AR | TS S
PROBE = POCE
o 0

(5} [}

o 2065

] 1832

[l 2063
1612 2053
0 1aat
1216 Q

a

ORJPE
1:2%

1363

1844
732
Scea

2164
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1129
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APPENDIX N

REENTRY PLAN
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SUBJECT: MINOR SCALE Reentry Plan

294

21 June 1985

1. Phase I.
Phase | is the safety sweep of the testbed immediately after the shot.
Four hazards are of concern: explosives, TRS, high nressure helium, and
experiment radiocactive sources. Included in this phase is the AIR sampling team
and the staging of security forces.
A. Sweeping GZ Area.
Start Point: T&F Park. (R)
Route: South on route 7 to West Park Drive. East to route 13, route 13
to Security Ave, east to dismount point.
VEHICLE OCCUPANTS NAME FUNCTION
(R) w-1 NSWC/SNLA Mike Swisdak Check and report ®
clear of explosives.
FCDNA/WSMR LCDR Smith Coordinate and report on
Safety Mike Moody explosive/RADSAFE status.
(R) s-1 WSMR RADSAFE Ray Quast Sweep for radicactivity in (P-R) (R)
LCDR Miles 7500 area and precursor.
Bureau of Alcohol, D. Gardner (+1) Obtain ground/air samples (®)
Tobacco, and Firearms at GZ. Pick up air sampies
at
PSI stations.
*N-29 SAIC Wayne Grove Dust collection,
Billy Schaeffer
**S-34 SAIC John Cockayne Dust collection.
Didier Rault
*From McDonald's Ranch
**From GUS Site

A =
w
< &
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8. Sweep TRS Radial to GZ.

Start Point: T&F Park/Admin Park/Reentry Point.

Team 1: Down route 7 to West Park Drive. West Park Drive to route 13, route
13 to Security Ave, Security Ave to security access point.

Team 2: Down route 7 to West Park Driva, West Park Drive to route 13.

W - South on route 7 to West Park Drive, West Park Drive to route 13, route
13 to Security Ave., Security Ave to GZ area.

~ VEHICLE OCCUPANTS NAME FUNCTION
(R) w-3 FCDNA/BFEC/SAIC LCDR Taylor Safe TRS syscems (1,2,5).
{(Tm. #1)

Dace Harrell
Jerry Stoughton
(R) W-4 FCDNA/BFEC/SAIC LCDR Mathews Safe TRS systeas (6,UK, 3,3,
(Ta. #2)
Ed Welsh Cover UK Exp. 704l.
Carl Bloemker

(MP-R){R) -5 WSMR Sec./Photo PFC Allen Photography snd securicy

(W/Ta. #2)
C. Brady for Exp. 7041.
(R) W=6 FCDNA PD CPT Walls Direct reentry procedures.
. WSMR Security L. Parriquey
w-7 FCDNA Maj Brake Oversee security procedures.
L. Holmes
D. Early

NOTE: 1300 Series TRS units will bde safed first.
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C. Safe High Pressure Helium.

Start Point: Route 20 west of route 7.

dismounc point.

VERICLE OCCUPANTS NAME
§-2 NMERI/SAIC Bruce Schneider

John Dishon

(R) $-3 NMERI/SAIC Paul Reining
Jerry Lattery

R. Spake

296

Route: Down route 7 to T&F Park. Pick uﬁ SAIC personnel. Dwon route 7 to
route 13, north to South Instrumencation Park. East on South Park Road to

FUNCTION

Secure helium reserve.
Open truck park valves.

Inspect VB1-8.

Verify system depressurized.

Later, verify 8791 camera
towver is safe for entry.

(C-R)

(R

(R

(R

(R

(R

(R

(MP-R

S




(C-R)

(R)

(R)

(R)

(R)

(R)

(R)

(MP-R)

D. Security Staging.

Reentry point on route 7.

Start Point:

Route:

Park.

Park.
VEHICLE

s-10

S=4

§=-32

#*S-5

5-6

S-8

W ~ South on route 7 to West Park Drive.

N - East on route 20 to route l3.

OCCUPANTS

CORTEZ III

FCDNA TD/PD

WSMR-DYN

BMO/AFWL /HQDRA

WSMR-DK

BMO/AFVL/SAIC

WSMR-DK

WSMR Security

NAME

Ma3 Raska

Dr. Gillespie
LCDR Anderson
Capt Lutton

R. Halferty
T. Gilmore
8. Thum

Le. Emary

Lt. Eisenhart
Lt. Morgan
Ms} Burten
Lt. Anderson
Dr. Ullrich

D. Brgwn
T. Cano
D, Saenz

Le. Cooper
Lt. Wert

Le. Miller
Lt. Matthevs
D. Baxter

S. Townsley
T. Parsley
C. Abston

SGT Jackson
SP4 Sandy
SP4 Grondin
SP4 Eisel

East to West Instrumentation

§ - South on route 7 to route 13. North to South Instrumentation Park.

South on route 13 to North Instrumentacion

FUNCTION

Establish South internal
roadblock.

Supervise Precursor
recovery.

Photography for Tech uirector
Dr. Ullrich.

Cover Precursor models.

Photography Precursor.

Cover Non-Precursed models.

Photography Non-Precutsor.

Security for HML models.

% - PICK UP DR. ULLRICH AT ADMIN PARK (INTERSECTION OF ROUTE 20/7).
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D. Security Staging (Cont'd).

Start Poirt: Reentry point on route 7.

Route: W - South on route 7 to West Park Drive. East to West Instrumentation
Park.

VERICLE OCCUPANTS NAME FUNCTION

(C~R) w-41 CORTEZ IIl Establish west {nternal (R)
roadblock.

(R) W-8 BRL Sullivan Cover Exp's. 2011, 2030,
Vigil 2031, 2040, 2050, 2060.
Deel
Schallhorn (R)
Be liveau
Seaward

w-9 BRL Jones Cover Exp's. 2021, 2032,
Stone 2033, 2051, 2061, 2070. (R
Coopar
Matthevs
Stravbridge
Pfeffer
w-10 BRL (R) (B
- Harrison Cover experiments.
Sanders
Prosser
Renner
Keck
Lucas (R
Grabulis !

(R) Ww-11 BRL/WSMR~DK Ethridge Photograph experiments.
T. Moore
J. Salazer

(MP~R) W-12 WSMR-DK/SECURITY T. Gomez Photograph/secure FET ®

(R) T. Vasquez experiments.
SP4 Henry (R
PV2 Meeks

w-13 BRL/LANL K., Harris Photograph/recover mannikins.
Dr. Richmond

(MP~
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D. Security Staging (Cont'd).

Start Point:

Route:

Park.

VERICLE
(R) W=-14
(R) ~ W=15
(R) w-16

(R)(R) w-17

(R) W-18
(R) w-19
(R) w-20

(MP-R) W-21

W-22

OCCUPANTS

WSMR-TE/DK/LANL

WSMR-TE/DK

WSMR-TE/FT. BLISS

WSMR~-TE/DK/LANL

WSMR-TE/DK/LANL

WSMR~TE

WSMR-TE/DK/FT. BLISS

WSMR-DK
WSMR SECURITY

WSMR-DK

Reentry point on route 7,

W « South on route 7 to West Park Drive.

NAME

O'Runa
Dutchover
Trevino
Herring
Fletcher

Briones
Fritz
Torres
Yoachim

Wyley
Davis
Darbro
30 Soldiers

Williams
Lopez
Newton
flyland
Yelverton

Gomez
Morgan
Hicks

SPS Adams
PFC Morris

Fritz
Rex

Hutchison
Niesser
Kelly

10 Soldiers

Golightly
SP4 Grondin
PFC Miller
PVY2 Massucci
PV2 Levis

Callaway
Highman
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East to West Instrumentation

FUNCTION

Cover Exp's. 1300, 1305,
1315, 1320.

Cover/Photograph Exp's.
1306, 1307, 1310, 1383.

Cover all experiments.

Covar expeirmsnts 1365, 1380,
1386. Eater West Bunker #1.

‘Cover/Photograph Exp. 1357,

Enter West Bunker #2.

Transport coffins and
generator.

Cover/Photograph Exp. 1330,
1381.

Photograph/Secure 1300
series experiments.

Photograph WSMR Exp's.

- —

- ———



Security Staging (Cont'd).

N -~ East on route 20 ro route 13.

OCCUPANTS

CORTEZ 1II

WES

WES

WSMR-DK

WSMR SECURITY

J. Wate
W. Buff
L. Carre
J. Ray
3. Benson

T.C. Falls
T. Slawson
S. Woodson
A. Harris
D. Lee

R. Willian

A. Saclowski
R. Christmsn
SP4 Warmbler

P I

South on route 13 to North Instrumentacic

FUNCTION

Establish north {nternal
block.

Cover Exp. 7170/71/72.

Cover Exp. 7180/81.

Photography for Exp. 7170-81.

Security for Exp. 7170-81.

to 4

VEAL

PARY
s

PAR
PAR
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2. Phase II.

Phase II is the establishment of sscurity safeguards/coutrols for the classified
experiments, manning of the instrumentation parks and bunkers, and the recovery of
classified technical f1lm. This phase coumences vhen the testbed has been declared
safe.

A. Establish Security Safeguards/Coutrol Areas for US Classified Experiments.

Start Point: West and South Instrumentation Parks.

Routes: (W) East to route 13. South oa route 13 to Security Aveanue. Easc
to dismount points.

(S) East on South Perimeter Drive to dismcunt poincs.

VEHICLE OCCUPANTS NAME FUNCTION

PARTICIPANTS ARE TEOSE LISTED UNDER PEASE I(C) STAGED AT THE WEST AND SOUTH
INSTRUMENTATION PARKS.

B. [Establish Security Safeguards/Control Areas for Foreign Classified Experiments.

Start Point: WNorth Park.

Route: South on North Perimeter Drive to diswount points.

VEHICLE OCCUPANTS RAME FUNCTION

PARTICIPANTS ARE THOSX LISTED UNDER PHASE I(C) STAGED AT THE NORTH IRSTRUMENTATION
PARK.
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(R)

(R)

(R)

(R)

(R)

(R)

(R)

(R)

(R)

C. lInstrumentation Park Support Personnel,

Start Point: Reentry point on route 7.
Route: N - East on route 20 to route 13. South on 13 to North Park.

S - South on route 7 to route 13. North on route 13 to South Park.

W - South on route 7 to West Park Drive. East on West Park Drive to

West Park.
(R)
VERICLE OCCUPANTS NAME FUNCTION
s-11 WES G. Williams Recover instrumentaticn data
H. Mayfield in East Park.
(R)
§-12 WES J. Stout Recover instrumentation data
in East Park.
s-13 SRI A. Burns Recover instrumentation data
J. Tanzi in East Bunker #!.
(R)
S-14 BRL/BENDIX/WSMR-1S Nancy Syzmsanski Racover instrumentation data
Kash Winningham in South Park.
Vince King
Sam Acevedo
Fred Apache
S=-15 BRL/BENDIX George Teel Supervisor data recovery
Leo Wolf operations.
s-16 BRL/BENDIX/WSMR-IS Wayne Deaton Recover instrumentation data
Roger Peterson in East Park.
Jim Bernmhardt
Alan Doty
Shawn Still .
$=-17 BENDIX/MMC/FCDNA/ Scott Crawford Recover instrusentation data
WSMR SECURITY Larry Murner in South Bunker #2.
J. Swain
LTC Browm
SP4 Goodmiller
s-18 BENDIX/BOEING/FCDNA/ Mary Jo Sifuentes Recover instrumentation data
WSMR SECURITY Bill Fenner in South Bunker #l.
Marv Clobes
Maj Reynolds
PFC Geraghty
W-24 BRL/BENDIX/WSMR-1S Larry Barnes Recover instrumentation data
Allison Wilkie in West Park.
Bob Peterson
Jr. Tafoya
Roa Umpleby
N-4 WES D. Biggs Recover instrumentation datas
F. Shirley in North Park. (#50027)
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Instrud

—CLE

-6

m-7

—#N-10

#DESTINA

C. 1Instrumentation Park Support Personnel (Cont’d).

VEHICLE

N-5

N-6

(R) N-7

(R) N-8

(R) N-9

*N-10

OCCUPANTS

VES

WES

WES/WSMR-1IS

BRL/BEND IX/WSMR-1$

NMERI

*DESTINATION ADMIN PARK.

NAME

J.
J.

F.
G.

H.
J.
D.
R.

Ingram
Day

Leake
Bonner

Parks
Stoll
Foster
Contreves

Ellis Frith
Steve Bichl
Rob Bitting
Sonny Gavi
Riviera

Jack Babcock
Steve Montoys

J.
J.

M.
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Ferguson
Rrogan
Cox
Holloway

FUNCTION

Recover instrumentation data
in North Park.

Recover instrumentation data
in North Park.

Recover instrumentstion daca
in North Park (#50028).

Recover instrumentation data
in North Park.

Recover instrumentation data
in North Park. Then

proceed to TOADS bunker to
recover data.

Activate playback cowputer.

e



D. Recovery of Technical Fila.

Start Point: Reentry point om route 7.
| Routes: N - South on route 7 to route 20. East oa route 20 to route l3.
South on route 13 to North Perimecer Road. South on North
Perimeter Road to dismount poisnc.

W = South on route 7 to Wast Park Road. East on West Park Rosad to

| route 13.
' VERICLE OCCUPANTS NAME FUNCTION
i - — R
1 w-25 WSMR-DYN C. Gallegos Supervise overall f{ila
recovery operacions.
1 W-26 WSMR-DYN/DO/ISI {I'icc on Film recovery superviso
‘ W. Dudziak
W-27 WSMR-DYN G. Baker Pull fi{im oo Exp. 2011,
' B. Davis 2021, 2030-2033, 6000~
6002, 6004, 6210-6211
6220-6221.
! w-28 WSMR~-DYN A. Garcia Pull fi{lm ocn Exp. 1300,
‘ B. Thomas 1305, 1306, 1310, 1320,
1383,
W29 WSMR-DYN B. Montoya Pull £4lm on Exp. 1107,
R. Bridges 1315, 1325, 1355, 1365,
1375, 1380, 1386.
W-30 WSMR-DYX C. Yates Pull f1ilm on Exp. 2040,
S. Aragoun 2030, 2051, 2060, 2061
2070, Slio.
} W-31 WSMR-DYN B. Walters Pull f41lm on Exp. 1330,
) C. VWilliams 1357, 1381.
; N-11 WSMR-DYN B. Arsnas Pull fi{lm on Exp. 7170~
R. Chicey 7172, 7180-7181, 3040,

7150-7151, 1220-1221;
1280-1281, 1610, 5200,
73997 sl108.

NOTE: Filam in internal cameras will not be pulled until the axperimenter arrives.
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3. Phase III.

Phase III covers "Other Pricricy Activiéy“ wvhich should occur as soon as
sscurity controls are established. These other activities include precursor radial
recovery, VIP tour, installacion of rcad barriers, and diagnostic film recoverv.

A. Precursor Radial/Time Sensitive Experiment Recovery.

Start Point: Reentry point on route 7.

Route: S = South on route 7 to route l3. North on route 13 to South
Perimater Drive. East on South Perimeter Drive to dismounc point.

N ~ South on route 7 to route 20. East on route 20 to route 13.
South on route 13 to North Perimeter Road. South on North Perimeter Road to
dismount poiac.

W ~ South on route 7 to West Park Road. East oo West Park Road to
route 13. West Radial Road to dismount point.

VERICLE OCCUPANT NAME FUNCTION
$-~19 W Daniel Xwoh Safe X-Ray tubes. Recovery
Kan Beach I-Ray film (Exp. 8704).
Barzy Rungaldisr
$-20 e~ J. Ralls Photography for Exp. 8705
§=-21 ) 4 R. Bjarasan Safe Exp. 8706 (Dust
L. Saith Catchers).
V. Browm"
s-22 e ' J. Bollom Evaluation of soil
J. Garber conditions. (Precursor)
R. Sanches
J. Pohlen
$~23 SDL D. Krause Safe Exp. 8701.
T. Hoeft
D. Modarress (Access to bunker onlv)
S-24 WES B. Phillips Soil characterization
J. Schumackesr (Exp. 8717).
T. Rayborn
(R) $-25% GBL George Burghart Recover 8715/8723
Dave Shear experiments.
§-26 MMC T. Fisher Evaluation of soil
J. Dzielak conditions. (Non-Precursor)
D. Chappeall
J. Bruce

305




3. Phase IIl (Cont'd).

A.
VERICLE
§-27

§-28

§-33

(R) w-42

w-32

w-33

(MP-R) (R) W-34

N-12

N-17

N-13

N-14

N-15

Precursor Radial/Time Sensitive Experiment Recovery (Cont'd).

OCCUPANT

TRW

BOEING

DRES

DRES

DRES

NORWAY

WSMR~DK

WSMR SECURITY

SEA

NMERI/AFWL

WSMR-DK
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NAME

R. Wuerker
M. Wickhaa
R. Rohr

B. Flory

Matt House
Bud Barrecrt
Jerry Randolph

J. Funk
T. Watson
D. Saint

R. Campbell

D. Ritzel
G. Rude

A. Jenssen
0. Krest
E. HRelseth
A. Ripnan

B. Nowell
A Medins
R. Baca
B. Yancey
PFC Browun

Keller, Jim
Gordon, Tim
Stockton, Jerry
Wheeler, Bruce

K. Benson
P. Roupas
V. Thompson
B. Henny

W. Baker

L. Voalkar
G. Weis

L. Davis
W. McMshon

D. Hale
G. Phillips
S. Scott

R. Clark

FUNCTION

Recover film from Exp. 8719,

Recover self-recording
system in Exp. 6003.

Recover instrumentation data
in East Park.

Rscover instrumentation data
in West park. Proceed to
Exp. 7501.

Safe/inspect 7500-7501.

Recover Exp. 7410.

Photography of Exp. 7500-7520
7410.

Security for Exp. 7410.

Erect barriers/assessment

for 8270 and other debris/
ejecta experiments. Safe
Exp. 8202 (Bowling Balls).

Supervise crater/ejecta
barrier inatallacion.

Ejecta recovery (Exp. 8220).

Ejecta recovery (Exp. 8220).

Photography for Exp. 8220.

R

PR
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B. VIR Tour.

Start Point: Observation Point.

Routs:

N~ 16

See attached map.

HQDWA

3 &
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FUNCTION

Tour Trinicy, McDonald
Ranch, and testbed.




(WEST Rapy,
ROADy Ak @%’ﬁ'

_MINOR SCALE VIP TOUR
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S
q ¢. 1Installation of Road Barriers/Cordons.
Rg

Start Point: Route 7 reentry point.

o

Route: N - East on route 20 to route 13. South on route 13.

FUNCTION

Erect precursor barrier.

ive
S - South on route 7 to route !3. North on route 13 to South Perimeter
ute Drive.
W - South on route 7 to West Park Drive. East on West park Drive to
—HIC route 13. .
S
VEHICLE OCCUPANTS NAME
(R) 5-35 FCDNA/WSMR-1S Maj Schmidt
Larry Meeks
Jeff McGienis
Pete Vigil
§-3 Clarence Williams
SSG Kiner
(R) s-36 FCDNA/WSMR-IS Lt Crawford

Louis Flores
Lendell Smith
James Elwood
Charles Townsend
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Erect noo-precursor and FET
barriers.
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p. Other Tima Sensitive Experiments.

Start Point: Route 7 reentry poine.
Route: N - Eaat on route 20 to route l3. South on rcute 13.

§ - South on route 7 to route 13. North on routa 13 to South Perimeter

Drive.
W -~ Wouth on routs 7 to West Park Drive. East on Weat Park Drive to
route 13,
VEBICLE OCCUPANTS NAME FUNCTION
W=-35 WSMR-TE Harold 0'Neill Assessmant tesm for 1300
Richard Lee series.
Vince Matles
Norb Slawoki
Larry States
w36 VSMR-TE Mika Cieslak Assessment teaam for 13CQ
Petar Sakalas series.
Richard Ess
J.D. Johnson (Marine)
w-37 VSMR-TE Laony Schlosberg Assessment team for 130C
Richard Downing series.
John Brand
v -38 WSMR-TE Mathew Foss Assessasnt team for 130C
Paul Delucs series.
Donna Shandle
CPT Kujawski
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E. Diagnostic Film Recovery.

Start Point:

Route: N - East on route 20 to route l3.
§ ~ South on routs 7 to route 13.

Drive.

W = South on route 7 to West Park Drive.

VEHICLE
§-30

s-31

w-39

* N~ 21

22
23

N- 24

¥-23

N- 26

N- 27

Route 7 raeatry point.

QCCUPANTS

WSMR-DYN

WSMR-DYN

WSMB~DYN

WSMR-DYN

WSMR-DYN

WSMR-DYN

‘% - FROM MILLERS WATCH

J.
E.

L.
J.

R.
J.
D.
J.

D.

J.

NAME

Herrera
Baca

Harbron
Torres

Torres
Flores
Holland
Oliver

Gallegos

Armijo
Cardwell

M. Pino

L.
G.

Anays
Padilla

B. Parkins

R.
D.
.

P.
S.

Gouzales

Aesrts
Griego
Harper

Lopez
Haley
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South oa route 13. .
North on route 13 to South Perimezer

East on West Park Drive.to 13

FUNCTION

Recover Exp. 8791 film.
Recover Exp. 9000/90C1
film.

Pull f£ilm oan Exp. 5100,
$102, 5104, 5105, 5107,
5109.

Pull £4im om Exp. 7000,
7002, 7040, 7200-7201.

Supervise diagnmostic fiim
recovery.

Field supervisor.

Recover Exp. 8790 film.
Recover Exp. 8790 filam.
Racover overviev camera
film (Exp. 8790).
Recover Exp. 9000/900!

filam.

Recover Exp. 9000/9001
fila,

s e o St s
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4. Phase 1V.

This reentry phase is for all other experimenters, photographers, and otl.er
pporc per 1 requiring testbed access. Access control is relinquished at
this time. Internal roadblocks will be lifted as Phase IV commences.

Routes: Access to the testbed may be made by any routa. Bowever, ALL vehicles
must park outside of the established barricades.

During Phase IV the following major activities will be underwvay:

- Experiment Recovery.
- Documentary and Motion Picture Photography.

= Optical Instrumentation Fila Rscovery.
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