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FOREWCORD

1. This document replaces WR-50 'Naval Weapon Requirements - Warhead Safety
Tests — Minimum for Air, Surface and Underwater Launched Weapons' which
identified tests to be utilized in the safety assessment of certain warheads
prior to their acceptance for service use. Through its years of use, the scope
of its applicability has been necessarily extended to influence testing programs
for the safety assessment of all types of conventional weapons and explosive
devices. During this period, changes in Navy logistic concepts have resulted

in the emergence of '"all up weapons', "wooden rounds', and 'ready for issue"
systems being transported, handled and stowed. In parallel, and of necessity,
due to the added camplexity of weapon systams, increased emphasis was being
applied to systems safety management and engineering principles in the hazard
assessment process during weapon acguisition programs. Due primarily to the
econanic ramifications, testing must be limited to the extent required for valid
safety assessment. To accommodate these needs and limitations and to validate
the safety of a weapon design, it is imperative that tests be judiciously
selected, as required, in consideration of the total system safetv program.
Therefore, this standard has been developed to indicate the interface between
the testing and analytical phases of the total system safety program as

required by MIL-STD-882 ''System Safety Program Requirements'.

2. This standard contains a description of a core of hazard assessment tests
which experience has shown provide information for evaluating the safety
characterigtics of Navy non—nuclear ordnance systams (see 5.1).. Also included
is a list of factors to be considered in performing the hazard analyses, the
results of which form the basis for additional tests to be developed or
selected fram other test document sources.

3. This standard does not contain pass-fail criteria for the tests described.
The overall goal of the system safety program is to minimize the risk or con-
versely provide maximum safety commensurate with considerations of the oper-
ational requirement, funding and time. To assess the safety of a weapon system,
the results of the hazard assessment tests as described herein are evaluated
considering the above factors together with the analytical risk assessment

and comparison with similar systems previously tested.
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1. SOOPE

1.1 Scope. This standard establishes a standardized approach in
conducting hazard assessment tests for all Navy non-nuclear ordnance
and explosive systems, subsystems and explosive devices designed or used or
both by the Navy and to those !Marine Corps items used operationally from
Navy ships and craft or other Marine Corps items at the discretion of the Commandant.

1.2 Purpose. The purpose of this standard is to provide information
that has been shown by experience to be useful to the procuring activities,
program managers and the Weapon System Explosives Safety Review Board
(WSESRB) in evaluating the safety characteristics of Navy non-nuclear
ordnance and explosive systems under normal and abnormal enviromments. The
tests described in this standard shall be performed as part of the system
safety program and assessment required by MIL-STD-882.

1.3 Application. This standard is applicable to all surface, air, and
underwater launched non-nuclear ordnance and explosive systems (such as all
up missiles, rockets and pyrotechnics), explosive subsystems (such as fuzes,
warheads, propulsion units, safe-arm devices, pyrotechnic devices, and
chemical payloads), components and subcomponents, and all devices containing
explosives, propellants, pyrotechnics or other energetic materials., Excluded
from this standard are nuclear systans.

1
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2. REFERENCED DOCURMENTS

2.1 Government documents. Unless otherwise specified, the following
specifications and standards of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DODISS)
specified in the solicitation, fonn a-part of this specification to the
extent specified herein.

STANDARDS
MILITARY
MIL-STD-331 Fuze andrFuze Components, Environmental and
- Perfommance Tests for
MIL-STD-810 Environmental Test Methods
MIL-STD-882 System Safety Program Requirements
MIL-STD-1648 Criteria and Test Procedures for Ordnance
, Exposed to an Aircraft Fuel Fire
MIL-STD-1670 Environméntal Criteria and Guidelines for

Air-Launched Weapons

(Copies of specifications, standards, drawings and publications
required by contractors in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the contract-

ing officer). .
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3. DEFINITICNS

3.1 Energetic material. An energetic material is a solid cor liguid
substance (or a mixture of substances) which is in itself capable by chemi-
cal reaction of producing gas at such a temperature and pressure and at
such a speed as to cause damage to the surroundings. Included are pvro-
technic substances even when they do not evolve gases. This document will
refer only to those energetic materials whose application requires that
they shall react reliably on demand. The term "energetic" thus includes
all solid and licuid materials variocusly known as high explosives, propellants,
together with igniter, primer, initiation and pyrotechnic (e.g., illuminant,
amoke, delay, decoy flare and incendiary) camositions.

‘ 3.2 All up. Refers to the campletelv assembled ordnance item as
intended for delivery to a tarcet or conficured to accomplish its intended
mission. This term is identical to the terms all-up~weapon and all-up-round.

3.3 Exudation. A discharge or seepage of material. The material
may be either a camonent of a chemical payload or a camponent of an
explosive/propellant payload.

3.4 Burning. The energetic material is consumed in place nonpropulsively,
Its case may open up and vent; however, the test item remains in position
{(though it mav fall due to structural failures). Damage to site is due
only to the heat and smoke of the fire.

3.5 Deflagration. The enercetic material contained in the ordnance
undergoes rapid cambustion and ruptures its enclosure. Metal parts and
pieces of explosive may be thrown up to 15 meters (maximum) from the
initial test location. No damage exists due to blast effects or fragmentation.

3.6 Explosion. Vioclent pressure rupture and fragmentation of munition
case with resulting air shock. Most of metal case breaks into large
pieces which are thrown about with unreacted or burning explosive. Same
blast and fragmentation damage to enviromment. Fire and smoke damage as
in deflagration.

3.7 Partial detcnation. Only part of total explosive load in munition
detonates. Strong air shock, and small as well as large case fragments
produced. Small fragments are similar to those in normal mmnition detonation.
Extensive blast and fracmentation damage to enviromment. Amount of damage
and extent of breakup of case into swall fragments increases with increasing
amount of explosive detonated.

. 3.8 Detonation. Maximum possible air shock is formed. Essentially
all of case is broken into small fragments. Blast and fragment damage
is at maxirmm.

3.9 Weapon Svstem Explosives Safety Review Board (WSESKB). A board
chartered by the Chief of Naval Operations to assess the explosives safety
of weapon svstems. The Board is chaired by the Naval Sea Systems Cammand
and its membership is drawn from all the Systems Commands under the Chief
of Naval Material. The Board recammendations are made to the appropriate

approval authority.
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- 3.10 Weapon system. Refers to a weapon and those components required
for its operation and support.

3.11 Explosive system. Refers to an assembled ordnance item that
contains explosives, propellants, pyrotechnics, or other energetic material (s)
and is configured to accamplish its intended mission.

3.12 Explosive subsystem. Refers to an element of an explosive system
that contains energetic material{s} and that, in itself, may constitute a svstem.

3.13 Explosive device. Refers to an item that contains energetic
material(s) and is confiqured to provide large quantities of gas, heat, or
light by a rapid chemical reaction initiated by an enerqgv source usually
‘electrical or mechanical in nature.
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‘II' 4. GENERAL REQUIREMENTS

4.1 General. It is the responsibility of the procuring activity program
manager to assure that a hazard assessment test program is conducted.
Such a test program shall include as a mipnimum those tests listed in FIGURE
1. The test program may include additional tests selected from other
sources or devised to investigate hazardous conditions and environments
identified by hazard analyses performed as part of the system safety
program described in MIL-STD-882 (Appendix A). The test program, including
identification of any deviations from any mandatory test, shall require
the concurrence of the WSESRB. A realistic life-cycle envirommental profile,
using guideline documents such as MIL-STD-1670, already developed shall
be used to performm the hazard analyses and shall be reflected in the master
test plan (see Section 6). The test program based on the environmental
profile shall include tests that reflect maximum stress levels of the
envirommental conditions forecast for the specific item undergoing evalu-
ation. Logical combinations of enviromments and sequences of these tests
shall be selected to reflect the real life cycle of the item.

4.2 Test parameters. The safety characteristics of the item shall be
determined under conditions that simulate or duplicate the hazards of normal
or abnormmal, but credible, situation(s) identified by the hazard analysis.
The test parameters shall be selected to reflect maximum stress levels

forecast.
4.3 Passing criteria. Explosives safety of a weapon system is primarily
. a function of the sensitivity of the energetic materials utilized. Wherein
energetic materials are required to meet operational requirements, explosives

safety must be enhanced by protection afforded by the weapon configuration.
The object of the weapon safety program, per MIIL-STD-882, is to provide
maximumm safety within the constraints of time, money and operational require-
ments. Therefore, it is not necessary or desirable to regard a failure of a
weapon to meet same predetermined ''passing criteria' as grounds for automatic
rejection of a weapon for service use. No such criteria are included in
this standard. Rather, the compendium of results of the hazard analyses and
test program will be reviewed by the WSESRB and a final recommendation for
service use will result therefrom. Safety design goals listed in the test plan
. are to be established by the procuring activity program manager and approved
by the WSESRB. Physical or chemical aznamolies with the potential to cause
Category I (catastrophic) or Category II (critical) hazards as defined
in MIL-STD-882 shall be considered as undesireable for acceptance.

4.4 Test report. The procuring activity/program manager shall be
responsible for generation of a test report for submission to the WSESHB.
The test report (see Section 6) shall contain detailed information specified
herein (see section 5) and shall be consistent with the test plan (see 4.1).
This report shall address rationale for deviations from the test plan, test
item configuration and identification, test date, test results and safety
related conclusions that may be drawn from the test results. The test results
shall be described using the definitions of Section 3, as appropriate.

- 5
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. 4.5 Hardware. WSESRB reviews for Approval for Service Use will be
based on tests conducted with hardware equivalent to production items.
When the item differs from production. hardware, the test plan shall so
indicate. When testing chemical ordnance, chemlcal similants may be used
in lieu of active chemical materials.

4.6 Test equipment. Unless otherwise specified in this standard or other
test standards, test equipment, instrumentation sSensors and general test

practices shall be selected and emploved to meet the requlrements of the
specific tests in accordance with MIL-STD-810.

4.7 Number of items and test sequences. There shall be at least three
items subjected sequentially to a 28-day temperature and humidity test (see
5.1.1) followed by a vibration test (see 5.1.2) and a 4-day temperature and
humidity test (see 5.1.3) followed by 1l2-meter drop test (see 5.1.4),
Additionally, as a minimum, there shall be two items subjected to the
fast cock-off test (see 5.1.5), two items subjected to the slow cock—off test
(see 5.1.6) and two items subjected to the bullet impact test (see 5.1.7).
FIGURE 1 illustrates the above requirements.

4.8 Configquration. The test item conficuration shall be the same as the
conficuration of the item in the 1m1c.+1r* rhase being duplicated by the test. Th

Al b kg L CR LR S §0 S W ) L S e Pl ST s L LTS RS

confiquration shall be specified in detall in the test plan. Temperature
and humidity, bullet impact, and slow cook-off tests may be done on the
major explosive subsystem level.

D

4.9 Pre-test examination. Prior to the test, the test item shall under-
go visual and radiograph inspection to assure that no unusual conditions
exist that might invalidate the tests. All unit safetv mechanisms and
devices or both shall be set or otherwise adjusted to a safe condition.

4.10 Post-test examination. The test item shall underqgo visual and
radiograph inspection after the test to determine its structural integrity.
Post-test and pre-test radiographic examination results shall be compared

for evidence of test item deterioration. Obviously comlete post-test
evamination for some destructive tests will not be ammnr1a1-ﬂ=

Al ali LAl L LNAL DRl WATOD e e e W 47 ER e L8 ]
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Ttem 1 2 3 4 5 6 7 8 9
28 day temperaturc ‘Fast cook-off |  [Slow cock-off | Bullet
and humidity test [ test (see 5.1.5} test {see 5.1.6) impact tast

(see 5,1.1) 3 (see 5.1.7)
P \

. i 4 H
Vibration test
{see 5.1.2)

{
|

1
|
|

4-day temperature
and humidity test

(see 5.1.3)

i

I
|

@

] 1
l2-meter drop test
(see 5.1.4)
Fwd-end| Horisz.) Aft-end
down down
FIGURE 1. Item number and test sequence.
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5. DETAILED REQUIREMENTS

5.1 Core tests. The following tests shall be performed
as part of the hazard assessment test program.

5.1.1 28-Day temperature and humidity test.

5.1.1.1 Description of test. The 28-day temperature and humidity test
consists of exposing the test item to alternating 24-hour periods (no period
lasting less than 24 hours) of high and low temperatures at fixed relative
humidity levels for a total of 672 hours (28 days). The temperature range
and relative humidity shall be derived from the environmental profile of
4.1,

5.1.1.2 Test procedure. The test procedures shall reflect the temperature
and hunidity conditions measured or forecast. Each test item shall be
visually examined prior to testing and the appropriate critical dimensions
recorded. Test items containing a high energy content payload or similar
material shall be radiographed to determine material condition.

5.1.1.2.1 Test equipment. Equipment shall be capable of producing the
temperatures and humidity over the time spans as specified in 5.1.1.1. Equipment
design shall be such that it will not obstruct the free flow of air in
contact with the item under test. Separate equipment is recammended for
each test environment extreme specified. Instrumentation shall be provided
to continuously monitor and record the temperature and humidity levels
associated with the itean under test.

5.1.1.2.2 Temperature cycling. - The test shall commence by subjecting
the test item to either the high or low temperature environment for
the specified 24-hour period. At the end of this period, the test item
shall be transferred to the other environment. Test item transfer time
shall not exceed 30 minutes. At the time of transfer, the test item shall
be inspected for damage and the exudate (if any) collected for chemical
analysis. Testing and inspections shall continue for the number of neriods
specified for the test.

5.1.1.2.3 Test interruptions. ‘Interruptions of the test shall be held
to a minimum. If the test is interrupted by slack labor periods (weekends,
holiday, etc.), the last test environment encountered prior to the slack
period shall be maintained during the slack period.

5.1.2 Vibration test.
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5.1.2.1 Description of test. The vibration test consists of exposing
the test item to the maximum vibration environment that it will normally
encounter during the logistic cvcle and shall include, as applicable, all
phases of vibration env1xonments, e.q., railroad, truck, ship, aircraft,
heliocopter.

5.1.2.1.1 Vibration orientation. Vibration test shall be conducted along
the appropriate mutually perpendicular axes, and may consist of one or a
combination of the following: randam vibration, vibration cycling and
resonant dwell.

€11 vironmental U.T.UILLE of 4.1.

5.1.2.1.2 Test schedule and details. The vibration schedule shall be as’
T3 £ th

5.1.2.2 Test procedures. Test procedures shall reflect vibraticon modes
and temperatures anticipated in the item's envirorment.

5.1.2.2.1 Transportation vibration. If the item is always containerized
when transported, then the item shall be vibrated in the container. Vibrate
the item in the normal configuration as shipped. The item mav be vibrated
in the bare confiquration if it can be shown that testing in the bare config-

uration produces a more severe environment.

il prlAaiaATT AL 2TVELIT ClIVAIAVIAIEL

5.1.2.2.2 Aircraft vibration. The item shall be vibrated in the config-
uration utilized for aircraft carriage.

5.1.2.2.3 Shipboard vibration. The item shall be vibrated in its shipboard
stowage configuration. Should the item be carried on a launcher, then the
item shall be vibrated in that configuration also.

5.1.2.2.4 Vibration schedule. Vibration schedule shall be selected fram
the envirommental profile of 4.1.

5.1.2.2.5 Changes in test schedule. Changes in the selected schedule of
vibration levels, frequency ranges, and time duration of the test can be
effected by the program manager or the procuri ng activity with the approval

[l P 9 L e Lk Gl Vay Wailal WD QEpdllvas

of the I'ISF“RB

5.1.2.2.6 Test temperatures. Vibration tests shall be conducted at low
and elevated temperatures rather than ambient temperature if the anticipated
enviromment so dictates.
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5.1.3 4-Day temperature and humidity test.

5.1.3.1 Description of test. The 4-day temperature and humidity test is
a 4-day version of the 28-day temperature and humidity test and consists of
exposing the unit to alternating 24-hour periods of tamperature range
and relative humidity as derived from the environmental profile of 4.1.

5.1.4 12-Meter drop test.

5.1.4.1 Description of test. The l2-meter droo test is a field test
designed to evaluate the safety response of the test unit to the stress loads
‘associated with a free-fall impact onto a striking plate in various attitudes.

The 12-meter drop test procedures governed by other documents, e.g., MIL-STD-331,

may be utilized if appropriate and approved by the WSESRB.

5.1.4.1.1 Impact surface and orientation. The test consists of free-fall
drops of the preconditioned units in the bare configuration (one drop per unit)
onto the striking plate. The striking plate shall be made of steel with a
minimum thickness of 75mm; a Brinnell hardness not less than 200 is preferred.
It shall have a reasonably smooth surface and a length and width of at least
one and one-half times the maximm dimensions of the unit being tested. The
plate shall be solidly supported over its horizontal plane and bearing surface
by a concrete foundation. The foundation shall have a minimum thickness of
600 mm. The unit impact attitudes for each drop are:

a. Iongitudinal axis horizontal.
b. Iongitudinal axis vertical (after-end down).
c. Longitudinal axis vertical (forward-end down).

5.1.4.1.2 Guidance. ne or more guiding devices may be used to assure
that the unit impacts ‘at the desired striking angle. These devices shall
not decrease the striking wvelocity of 15 meters/sec (m/s) by more than
1.5 nv's, nor shall they impede the unit rebound after impact.

5.1.4.1.3 Evaluation and disposal. The assistance of qualified Explosive
Ordnance Dispcsal (EOD) persomnel shall be used in evaluating demage and
in disposing of the ordnance.

5.1.4.2 Test procedures. Test procedures shall include pre—and post-
test inspections.

5.1.4.2.1 Height of drop. The unit shall be drovped 12 meters (measured
from the lowest point of the unit to the point of impact) complving with
one of the orientations specified in 5.1.4.1.1.

10

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T04:42Z
Check the source to verify that this is the current version before use.




DOD-STD—2195  (NAVY)
9 September 1982

5.1.4.2.2 Examination and documentation. The unit shall be examined,
and damage documented. A safety waiting period prescribed by the test

activity shall be observed after each drop. All safetv precautions shall
""ﬁ ﬁhc:l:ﬁ?or“ 11’n1 '\c: h:nﬂ'\ 1ng Fha AvreeeA 111-}_14‘:
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5.1.4.3 Instrumentation. Photographic or other instrumentation shall
be utilized to verify striking velocitv. Recamended instrumentation for
the test includes high speed motion picture photography (frame rate of
400 frames per second, minimm), normal speed motion picture photographv
(frame rate of 18 to 30 frames per second) or video tape closed circuit
color TV.

5.1.5 TFast cook-off test.

5.1.5.1 Description of test. The fast cook-off test is used to determine
the response of the unit, and the time to this response, when the test item
ig jmmersed in an intense fire enviromment.

5.1.5.2 Test procedure. The test shall be conducted in accordance with
MII~STD-1648.

5.1.6 Slow cock-off test.

5.1.6.1 Description of test. The slow cook-off test is used to determine
the minimm payload reaction temperature and to measure the overall safety
response of major explosive subsystems to a gradually increasing

+heovmasl st yorrmene
it SULV LA aesllc .

5.1.6.2 Test procedures. The test consists of subjecting the test item
to a gradually increasing air temperature rate of 3.3°C per hour until
unit reaction occurs. To conserve time, the test may begin with the test
item preconditioned to 55.5°C below the predicted reaction temperature.
Terperatures and elapsed test time shall be observed and measured continuously.

5.1.6.2.1 Test equipment. Test equipment shall be capable of providing a
controlled thermal enviromment over a 40° to 345°C temperature range. The
equipment shall be capable of increasing the temperature of the surrounding
atmosphere at the rate of 3.3°C per hour throughout the temperature ¢perating
range. Its design shall be such as to minimize hot spots and to ensure by
circulation (or other means) a uniform thermal enviromment to the item under
test. Occurrence of secondary reactions (such as those caused by exudate
contacting the heating devices) shall invalidate the test. A means of relief
shall be provided for the increased air pressure that will be generated by
the test due to heating. .

5.1.6.2.2 Photo coverage. C(olor still photography shall be used to
document the condition of the unit and the test equipment prior to and after
the test. Cratering and fragment size is to be documented as an indication
of the degree of reaction.

11
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5.1.6.3 Instrumentation. Temperature recording devices (permanent record
types) shall be used to monitor temperatures. Instrumentation with an
accuracy of +2% over a 38°C to 370°C temperature range shall be used to

measure continucusly (or sample each thermoccouple at least once every 10

minutes) the temperature at these points:

a. The atrmsphere'air gap adjacent to the unit under test and
b. The exterior surface of the unit.

5.1.7 Bullet impact test.

5.1.7.1 Description of test. The bullet impact test is designed to
evaluate the response of major explosive subsystems to the kinetic energy
transfer associated with the impact and penetration by a given eneray source.

5.1.7.2.1 Test romds. Test round shall be a 20 mm, M95 AP or APT
(with tracer caompound removed) projectile with service muzzle velocity.
Firing gun shall be at a range of 30-70 meters fram the test item.

5.1.7.2.2 Alternate rounds. Alternate rounds may be substituted for
the above provided that: :

a. The unit caliber remains unchanged;

- b. The projectile types substituted are equivalaent to those
above; and : o

c. lIhc enErg:Y' Uf 'l-\ nratactila (amigl o 1 /7 mr') T
mass of projectile and v = veloc:Ltv) impacting the test item remains
unchanged. For example, the 20 mm M53 APIT (with the incendiary/tracer
campound removed) may be substituted for the M95 AP round if the energy
differences are equalized bv a distance (gun muzzle to target} adjustment
or a propellant charge adjustment or both.

CI projectiie \efual to L/ Ve, Wnere I =

5.1.7.2.3 Impact points. The striking point on the test item for the
20 mm round shall be selected so that the impacting round penetrate the
most shock sensitive material (that is not.separated fram the main
explosive charge by explosive train barriers or other safety devices)
contained within the test unit.

5.1.7.2.4 Securing and testing. The test item shall be secured in a holding

e - v e 11 Y
device with ancillary equipment installed as appropriate. The holding

fixture shall be capable of restraining the item against dislodgement caused
by the fragment (projectile) striking the item or an ensuing reaction (if any).

12
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5.1.7.2.5 Photo coverage. Motion picture photographs (18 to 30
frames per second) or video tape closed circuit color TV shall be used for
visual test documentation. High-speed motion picture photography (400
frames per second, minimm) is recommended to augment film coverage.
Post-test inspection of test film and hardware shall be performed to deter-
mine the degree of reaction.

5.2 Additiocnal tests. In addition to the core tests of 5.1, tests
are to be developed or selected from other test document sources to form
the test plan to assess the safety of the weapon system. The following
is a non all-inclusive list of factors that should be considered in
performing the hazard analyses required as the basis for developing the
test plan.

Acceleration

Accidental Release

Acoustical

Aerodynamic Heating

Atmospheric Lightning

Altitude

Catapult and Arrested Landing
Double Feed of Ammunition

Drop

Dust

Electromagnetic Radiation
Electrostatic Discharge
Explosive Atmosphere

Faulty Unit

Flooding

Fungus

HERD - Hazards of Electramagnetic Radiation to Ordnance
Hot Gun Cook-Off

Humidity

Jettison

Joit

Jumble

Leak Detection - Halogen-helium
Léakige <5 Immersion’ T o uw CHO ALY S 2,0,
Muzzle Impact/Impact Safe Distance
Pressurization

Radicgraphy

Rain

Salt Fog

Shock

Solar Radiation - Sunshine

Space Simulation - Unmanned Test
Static Detonator Safety

Time to Airburst

Toxicity

Vacuum Steam Pressure

Vibration
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6. NOTES

6.1 Data reaunireaments. When this standard is used in an acquisition,
the data identified below shall be delivered only when the task paragraph(s)
applicable to a specific DID is applied in a contract and the applicable
DID is specified on the DD Fram 1423, 'Contract Data Requirements List
(CDRL)." When the DD Form 1423 is not used and DAR 7-104.9(n)(2) is
cited, the data identified below shall be delivered in accordance with
requirements specified in the contract or purchase order. Deliverable
data associated with the requirements of this standard are cited in the
following paragraphs.

Paragraph no. Data requirement title Applicable DID no.
4.1 Master Test Plan DI-T-2186
4.4 Reports, Test DI-T-2072, para 10.,1.a
5.1.1.2 Test Procedures DI-T-2187
5.1.4.2 Test Procedures DI-T-2187
5.1.4.3 Motion Picture Coverage DI-A-3013
(Footage)
5.1.7.2 Test Procedures DI-T-2187
5.1.7.2.5 Motion Piciure Coverage DI-A-3013
(Footage)

(Copies of data item descriptions required by the contractors in
connection with specific acquisition functions should be cobtained from
the Naval Publications and Forms Center or as directed by the contracting
officer).

Custodian: Preparing Activity:
NAVY - OS NAVY - OS5
Review Activities: Project No.
NAVY - AS SAFT-NOO3
MC ; U
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