Safety Concepts and Basic Considerations
for Unexploded Ordnance (UXO) Operations
16 February 1996

1. Introduction. There is no "safe" procedure for dealing with
UXO, nerely procedures which are considered | east dangerous.
However, maxinum safety in any UXO operation can be achieved

t hrough adherence to applicable safety precautions, a planned
approach and i ntensive supervision. Only those personnel
absolutely essential to the operation shall be allowed in the
restricted/ exclusion area during UXO operations (DoD 6055.9STD).
Safety nmust be a firmy established habit when working with UXO.
Safety is the | eading edge of quality.

2. References. The foll ow ng docunents forma part of this

docunent to the extent referenced.

ATFP 5400.7 Al cohol Tobacco and Firearns Expl osives Laws
and Regul ati ons

27 CFR Part 55 Commerce i n Expl osives

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Health Regul ations for

Construction

49 CFR 100-199 Transportation

DoD 6055. 9- STD DoD Anmmmuni ti on and Expl osives Safety

St andar ds

DA Pam 385- 64 Ammuni ti on and Expl osi ves Safety Standards

ETL 385-1-2 Ceneric Scope of Wrk for Ordnance Awi dance
Activities

T™M 9- 1300- 200 Amruni ti on Gener al

T™ 9-1300- 214 MIlitary Explosives

T™ 9-1375-213-12 Operator=s and Organi zati on Mi nt enance
Manual (1 ncluding Repair Parts and Speci al Tool s
List); Denolition Materials
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3. Definitions

a. Unexpl oded Ordnance (UXO). An item of ordnance which has
failed to function as designed, or has been abandoned or
di scarded, and is still capable of functioning and causing injury

to personnel or damage to material.

b. UXO Procedures. UXO procedures include, but are not
l[imted to, the foll ow ng actions:

(1) Gaining access to (manual excavation) and identifying
subsurface anonalies, and assessing condition of buried UXQ

(2) ldentifying and assessing condition of surface UXO.
(3) Recovery and final disposal of all UXO

c. UXO Rel ated procedures: UXO rel ated procedures incl ude,
but are not limted to, the foll ow ng:

(1) Location and marking of subsurface anomali es.
(2) Location and marking of suspected surface UXO
(3) Transportation and storage of recovered UXO

(4) UWilizing earth nmoving nmachinery (EMVM to excavate soil to
no cl oser than approximately 12 inches of a subsurface anomaly.

d. UXO Qualified Personnel: UXO qualified personnel are US
citizens who have graduated fromthe U S. Arny Bonb Di sposal
School, Aberdeen, MD, or the U S. Naval Explosive Ordnance
Di sposal (EOD) School, Indi anhead, MD. Graduates of the EQD
Assi stant Course, Redstone Arsenal, AL, or Elgin AFB, FL with
nmore than three years conbined active duty mlitary EOD and
contractor UXO experience shall also be UXO qualified.

4. Ceneral Safety Concerns.
a. UXO operations shall not be conducted until a conplete

pl an for the operation involved is prepared and approved. Plans
shall be based upon limting exposure to a m ni mrum nunber of
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personnel, for a mninmumtine, to the m ni num amount of UXO
consistent with safe and efficient operations.

b. Only UXO qualified personnel shall be involved in UXO

pr ocedures. Non- UXO qual i fied personnel may be utilized to
perform UXO rel ated procedures when supervised by UXO qualified
personnel. All personnel engaged in operations shall be

t horoughly trained in explosive safety and be capabl e of
recogni zi ng hazardous expl osi ve exposures.

c. The use of electroexplosive devices (EED) susceptible to
el ectromagnetic radiation (EVMR) devices in the radio frequency
(RF) range, that is, radio, radar, and television transmtters,
has becone al nost universal. Sone ordnance is particularly
susceptible to EMR (RF) em ssion. A knowl edge of ordnance t hat
is normally unsafe in the presence of EMR (RF) is inportant so
preventive steps can be taken if the ordnance is encoumhered in a
suspected EMR (RF) field. The presence of antennas,
comruni cati on and RADAR devi ces should be NOTED on initial site
visits and/or prelimnary assessnents. \Wen potential EM
hazards exist, the site shall be electronically surveyed for
EMR/ RF eni ssions and the appropriate actions will be taken
M ni nrum safe di stances from EMR/ RF sources are listed in Tables
2-2, 2-3, and 2-4 of TM 9-1375-213-12.

d. Do not wear outer or undergarnents nade of nmaterials
whi ch have high static generating characteristics when working on
UXOCs. Materials of 100 percent polyester, nylon, silk, or wool
are highly static-producing. Any person handling a UXO
suspected of containing EEDs will ground hinsel f/herself prior to
touching the UXO. Refer to DA Pam 385-64 for nore information
regardi ng non-static producing attire.

5. UXO Safety Precautions for Site Characterization.
a. Mke every effort to identify the UXO Visually eam ne

the itemfor markings and other identifying features such as
shape, size, and external fittings. However, do not nove the

itemto inspect it. If an unknown UXO is encountered, the US
Arny Engi neering and Support Center, Huntsville (USAESCH)
representative will be notified.

b. Foreign UXO was returned to the United States for ex-
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ploitation and di sposal. Wen a records search indicates the
possibility of foreign UXO being on a site, appropriate safety
precautions and procedures wll be incorporated i nto UXO
operation plans.

C. Any time a suspected chem cal nunition is encountered,
all personnel wll wi thdraw upwind fromthe nunition. A two
person UXO team | ocated upw nd, shall secure the munition unti
relieved by the Technical Escort Unit (TEU) or Explosive O dnance
Di sposal (EQD) personnel.

d. Odnance itens which penetrate the earth to a depth where
the force of the explosion is not enough to rupture the earth's
surface fornms an underground cavity called a canouflet.
Canmouflets will be filled with the end product of the expl osion,
carbon nonoxi de gas. Canouflet detection and precautions nust be
considered if a records search indicates the site was used as an
I npact area.

e. Avoid inhalation of, and skin contact with snoke, funes,
and vapors of explosives and rel ated hazardous materi al s.

f. Consider UXO which has been exposed to fire and det onai on
as extrenely hazardous. Chem cal and physical changes may have
occurred to the contents which render it nmuch nore sensitive than
it was in its original state.

g. Do not rely on the color coding of UXO for positive
identification of contents. Minitions having inconplete or
i nproper col or codi ng have been encountered.

h. Avoid the area forward of the nose of a nunition until it
can be ascertained the item does not contain a shaped charge.
The expl osive jet can be fatal at great distances forward of the
| ongitudinal axis of the item Assune any shaped charge
muni tions to contain a piezoelectric (PZ) fuzing systemuntil the
fuzing systemis positively identified. A PZ fuze is extrenely
sensitive, can function at the slightest physical change, and may
remai n hazardous for an indefinite period of tine.

i. Examne a projectile for the presence or absence of an

unfired tracer. Also examne the itemfor the presence or
absence of a rotating band and its condition.
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] . Approach an unfired rocket notor fromthe side. lgniion
will create a mssile hazard and hot exhaust.

(1) Do not expose rocket notors to any EMR source.

(2) If an unfired rocket notor nust be transported, it shal
be positioned in the direction which offers the | east exposure to
personnel in the event of an accidental ignition.

k. Consider an enplaced | andm ne armed until proven ot her-
wise. It may not be possible to tell, or it may be intentionally
ri gged to deceive.

(1) Many training mnes contain firing indicator charges
capable of inflicting serious injury.

(2) Exercise care wth wooden m nes that have been buried for
a long time. Because of soil conditions, the wood deteriorates
and the slightest inadvertent pressure/ novenent may initiate the
fuze.

l. Assunme a practice UXO contains a live charge until it can
be determ ned ot herwi se. Expended pyrotechnic/practice devices
may contain red/ white phosphorus residue. Due to inconplete
conbusti on, phosphorous may be present and reignite spontaneously
if subjected to friction or the crust is broken and the contents
exposed to air.

m Do not approach a snoking white phosphorus (W) UXO
Burning WP may detonate the burster or dispersal explosive charge
at any tine.

n. If the positive identification of suspected expl osive
materials is required, procedures in Chapter 13, TM 9-1300-214,
" Mlitary Explosives," or other approved expl osives analysis
shall be used to identify the expl osives.

6. Ordnance Avoi dance for HTRWActivities.
a. Investigative activities on potential ordnance

contam nated sites will be acconplished using approved ordnance
avoi dance procedures.
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b. HTRW ordnance avoi dance procedures are detailed in
Engi neering Technical Letter 385-1-2. This ETL is available on
the Internet, or through the Quality and Technol ogy team at
USAESCH

7. Restri ct ed/ Excl usi on Area Qperati ons.

a. On Ordnance and Expl osives sites, the contractors site
safety personnel shall establish a restricted/exclusion area for
each UXO team operating on the site. The purpose of the area is
for the protection of the public and other personnel fromthe
bl ast and fragnentati on hazards of an accidental detonation. The
area shall be established based on the follow ng m ni num
factors:

(1) Previous site use that caused the contam nation: inpact
area, open burn/ open detonation, burial, etc.

(2) Project type: surface clearance, subsurface clearance,
sifting operation, sanpling, etc.

(3) Known ordnance contam nation, distances to public
exposure, terrain, etc.

b. When nultiple UXO teans are operating on a site, the
restricted/ exclusion area and team separation di stances shall
never be | ess than 200 feet.

c. During the time frame that UXO operations are being
acconpl i shed, only personnel necessary for the UXO operation
shall be within the restricted/ exclusion area. Wen non-
essential personnel enter the restricted/ exclusion area, all UXO
operations wll cease.

(1) Plan for, provide, and know the neasures to be taken in
t he event of an accident.

(2) Provide a designated energency vehicle in the area in
case of an accident or other energency.

(3) Coordinate with the appropriate airspace representaive
and assure appropriate notification procaelures are arranged.
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(4) \When non-essential personnel nust enter the
restricted/ exclusion area, the follow ng nust be acconplished: a)
The individual nust receive a safety briefing, b) be escorted by
a UXO qualified individual; and c) all UXO operati ons nust cease
within the fragnentation radius of the largest item expected to
be encountered within the area.

d. Bef ore any novenent of a UXO the fuze condition nust be
ascertained. |If the condition is questionable, consider the fuze
to be arnmed. The fuze is considered the nost hazardous conponent
of a UXO, regardless of type or condition.

(1) In general, a projectile containing a Base Detonating
(BD) fuze is to be considered arned if the projectile has been
fired.

(2) Arming wires and pop out pins on unarnmed fuzes should be
secured by taping in place prior to novenent.

(3) Do Not dismantle or strip any UXO

(4) Do Not depress plungers, turn vanes, or rotate spindle,
| evers, setting rings, or other external fittings on UXGOs. Such
actions may arm or activate the UXO

(5) Do Not subject nmechanical tinme fuzes to any unnecessary
novenent .

(6) Do Not renove any fuzes from UXGCs.

(7) Sonme ordnance itens do not contain any positive safety
features. Positively identify and review all safety precautions
prior to handling any ordnance.

e. Personnel working within the Restricted areal/ Excl usion
zone shall conply with the foll ow ng:

(1) Do not conduct operations w thout an approved Site
Specific Safety and Health Plan and an approved Wrk Pl an.

(2) Do not snoke, except in authorized areas.

(3) Do not have fires for heating or cooking, except in
aut hori zed areas.

ETL 385-1-1 ATTACHVENT A



Safety Concepts and Basic Considerations
for Unexploded Ordnance (UXO) Operations
16 February 1996

(4) Do not conduct expl osive operations during electrical,
sand, dust, or snow storns.

(5) Explosive operations will be conducted during daylight
only.

(6) During magnetoneter operations, UXO teans shall not wear
safety shoes or other footwear which would cause the nmagnetoneter
to present a false indication.

f. Do not undertake the handling or disposal of liquid
propell ant fuels or oxidizers if not famliar with the charac-
teristics of the material.

g. Cvil War projectiles shall be treated as any other UXO

h. |If records search indicated WP nunitions were fired or
destroyed in the area, extra care shall be taken when uncovering
a buried UXO A buried WP munition may be damaged and when ex-
posed to air, may start burning and detonate. An anple supply of
wat er and nmud shall be imedi ately avail able if excavation
reveals a WP UXO. Appropriate protective equi pnent (| eather
gl oves, face shield, and flanmeretardant clothing) and first aid
shall also be imedi ately avail abl e.

8. Storage.

a. During Ordnance and Expl osives projects, storage of
expl osives and UXO falls into two categories, on-DoD
installations and off-DoD installations.

b. On-DoD Installation Storage.

(1) The provisions of DoD 6055.9-STD shall be foll owed.
Cenerally, an installation should have an expl osive storage area
that neets requirenments in DoD 6055.9-STD. Permtting and
conpliance requirenments for existing facilities are an
installation responsibility. Conpatibility of explosives found
in Chapter 3, DoD 6055.9 -STD shall be conplied with. UXO
awai ting di sposal shall not be stored with other expl osives.

(2) If an installation does not have an existing storage
facility, the provisions of paragraph c bel ow shall apply.
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c. Of-DoD Installation Storage.

(1) GCenerally, the contractor is responsible for
construction of a tenporary expl osi ve storage area that neets
all local, state, ATF requirenents, and as nuch of DoD 6055.9- STD
as is practical to inplenment. The establishing of an expl osive
storage area nust neet the follow ng requirenents:

(a) The area shall, if possible, neet the inhabited building
and public traffic route distances specified in DoD 6055. 9- STD.
If the distances are | ess than required by DoD 6055.9-STD, a
proposed barricading and bermplan to protect the public from

acci dental detonation nust be subm tted and approved.

(b) Magazi nes nust neet requirenents of ATF Regul ations, and
each magazi ne nust have a Net Expl osive Wi ght established for
the expl osives to be stored.

(c) Each magazi ne nust have |ightning protection | AW Chapter
7, DoD 6055.9-STD and nust neet intranmagazi ne di stances as
defined in Chapter 9, DoD 6055.9-STD

(d) A physical security survey shall be conducted to
determne if fencing or guards are required. GCenerally, a fence
around the magazines is needed, but the contractor is responsible
for determning the degree of protection required to prevent the
theft of explosives and UXO

(2) Afire plan for On-DoD or O f-DoD storage areas shall be
prepared and coordination with the nearby fire departnment shal
be conducted. Placarding of nmagazi nes shall be in accordance
with local, state, and federal requirenents.

9. Excavation Operations.

a. Hand excavation is the nost reliable nethod for umovering
UXO, however, unless the UXOis very near the surface, hand

excavati on exposes nore people to the hazard of detonation for a
| onger period of tinme than any other nmethod. Hand excavation
w Il be acconplished only by UXO qualified personnel.

b. Earth noving machinery (EMM nmay be used to excavate
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buried UXO, if the UXOis estimated to be deeper than 12 inches.
EMM shall not be used to excavate within 12 inches of a UXO.
When excavation gets within approximately 12 inches of a UXQ,
hand excavation shall be used to uncover the UXO. EMM may be
operated by non- UXO personnel, under the direct supervision of
UXO per sonnel .

(1) If nore than one EMMw I| be used on the sane site, they
w il be separated by the sanme separation distances required for
multiple teans on that site.

(2) During excavation operations, only those personnel
absol utely necessary for the operation shall be within the
restricted areal/exclusion zone.

(3) Excavation and trenching shall conply with the provisions
of 29 CFR 1926 subpart P.

10. Disposal Operations.

a. As a general rule, UXOw || be detonated in place when the
situation allows. All detonation-in-place operations shall be
conducted by electrical neans to assure nmaxi num control of the
site, except in situations where static electricity or EWMR
hazards are present. Non-electrical neans can be used when the
situation dictates.

(1) Do not allow one person to work alone in disposal
operations. At |east one person shall be avail able near the
di sposal site to give warning and assist in rescue activities in
t he event of an accident.

(2) Loose initiating explosives include |ead azide, nmercury
ful mnate, |ead styphnate, and tetracene. These expl osives
mani fest extrenme sensitivity to friction, heat, and inpact.
Extra precautions may be required when handling these types of
expl osives. Keep initiating explosives in a water-wet condition
at all times until ready for final preparation for detonation.
The sensitivity of these explosives is greatly increased when
dry.

(3) Only condition "Code A" or "Code C' explosive itens shall
be used as donor expl osives for disposal operations.
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(4) Exercise extreme care in handling and preparing high
expl osives for detonation. They are subject to detonation by
heat, shock, and friction.

(5) Do not pack bonb fuze wells with explosives unless it can
be positively confirnmed that the fuze well does not contain any
fuze conponents.

(6) Photo flash bonbs nust be handled with the sane care as
bl ack powder filled munitions.

(7) WP UXO shall not be detonated into the ground. The UXO
shall be counter-charged on the bottom center |ine when possible.

b. The followi ng safety rules will be adhered to at all
tinmes:

(1) Carry blasting caps in approved containers and keep them
out of the direct rays of the sun, and | ocated at |east 25 feet
from ot her explosives, until they are needed for primng.

(2) Do not handle, use, or remain near explosives during the
approach or progress of an electrical storm Al persons shoul d
retire to a place of safety.

(3) Do not use explosives or accessory equipnent that is
obviously deteriorated or damaged. They may cause a prenature
detonation or fail conpletely.

(4) Always point the explosive end of blasting caps,
detonat ors, and expl osive devices away fromthe body during
handl i ng.

(5) Use only standard bl asting caps of at |east the
equi val ent of a conmmercial No. 8 blasting cap.

(6) Use electric blasting caps of the same manufacturer for
each denolition shot involving nore than one cap.

(7) Do not bury blasting caps. Use detonating cord to
position blasting caps above the ground. Buried blasting caps
are subject to unobserved pressures and novenent which could |ead
to premature firing or msfires.
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(8) Test electric blasting caps for continuity at |east 25
feet fromany other explosives prior to connecting themto the
firing circuit. Upon conpletion of testing, the lead wires w ||

be short-circuited by twisting the bare ends of the wres
together. The wires will remain shunted until ready to be
connected to the firing circuit.

c. \Wien disposing of explosives by detonation, do not
approach the disposal site for at least thirty mnutes after the
expected detonation time, in the event of a msfire. When
conducting non-electric procedures, the wait tinme shall be thirty
m nutes plus time fuse burn tine.

d. A post-search of the detonation site shall be conducted to
assure a conpl ete di sposal was acconpli shed.

e. |If the situation dictates, protective neasures to reduce
shock, blast, and fragnmentation shall be taken. Army Techni cal
Manual (TM 5-855-1, Fundanmentals of Protective Design for
Conventi onal Weapons, contains data on bl ast effects, ground
shock, cratering, ejection, and fragnentation. The follow ng
di stances shall be used unless protective neasures are
i npl ement ed.

(1) For non-fragnmenting explosive materials, evacuation
di stance should be a m nimum of 1250 feet.

(2) For fragnmenting explosive materials, evacuation distance
shoul d be a m ni mum of 2500 feet. For bonbs and projectiles with
cal i ber 5-inches or greater, use a mninmum evacuation di stance of
4000 feet.

(3) Itenms with lugs, strong backs, tail plate sections, etc.,
shoul d be oriented away from personnel |ocations as fragnentation
fromthese itens tends to travel farther than normal.

Consi deration should be given to tanping the UXO to contro
fragments, if the situation warrants. Fragnments shall be
mnimzed not only to protect personnel but also property, such
as buildings, trees, etc.
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g. Open burning of explosives and snokel ess powder or
chem cal deconposition of explosives shall not be acconplished
W t hout prior approval of the contracting officer.

(1) Do not inhale the snmoke or fumes of burning pyrotechnic
or incendiary materials. The funes and dust from many of these
materials are irritating and/or toxic if inhaled.

(2) Do not use water on incendiary fires. Wter may induce a
violent reaction or be conpletely ineffective, depending on the
m xt ure.

(3) Anticipate a high order detonation when burning
pyrotechnics or incendiary-|loaded UXO. Safety neasures for
personnel and property nust be based upon this possibility.

h. 1Inert Ordnance will not be disposed of or sold for scrap
until the internal fillers have been exposed and unconfi ned.
Heat generated during a reclamation operation can cause the inert
filler, noisture, or air to expand and burst the seal ed
casings. Venting or exposure may be acconplished in any way
necessary to preclude rupture due to pressure from bei ng
confi ned.

11. Transportation.

a. |f UXO nust be transported off-site for disposal, the
provi sions of 49 CFR 100-199, DA Pam 385-64, state and l|local |aws
shall be foll owed.

b. Arned fuzes will only be transported when absolutely
necessary and when all other avenues of "in place" disposal have
been exhausted. Transportation to an on-site disposal area for
these itens is preferred.

c. Do not transport WP nunitions unless they are imersed in
wat er, nud, or wet sand.

d. |If loose pyrotechnic, tracer, flare, and simlar m xtures
are to be transported, they shall be placed in #10 mneral oil or
equivalent to mnimze fire and expl osi on hazards.

e. Incendiary | oaded nmunitions should be placed on a bed of
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sand and covered with sand to help control the burn if a fire
shoul d start.

f. If an unfired rocket notor nust be transported, it shall
be positioned in such a manner as to offer the maxi mum protection
to personnel in the event of an accident.

g. |f base-ejection type projectiles nmust be transported to a
di sposal area or collection point, the base will be oriented to
the rear of the vehicle and the projectile secured, in the event
the ejection charge functions en route.

h. If a UXO, with exposed hazardous filler (HE, etc), has to
be noved to a disposal area, the itemshall be placed in an
appropriate container with packing materials to prevent mgration
of the hazardous filler. Padding should also be added to protect
the exposed filler from heat, shock, and friction.
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