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Thuc z r:cty ru].,..: -.tr rejtl-itiuns oct forth in this nanual
.;C:'jielc LuIholdZ •ini ,•)c'a.Ced(J 'or iltwuriui continuity of produc-

Ititm,n••-/e:~rl< :"onl -LIKI prevcniting• pro',CItcy LiumIm~.

TIlie u.mlz.ýtor- s'equircuerin -n6,. advisory lproviziono oct folth
itl Lhiu Is:miual ap~ply to tCe LSu, r:;onic Tnatc1" Division and the
:.hO.i0 f Laciltty, uir',. LV: 'ier e.tu,,.!nt in char,:ed with the
rk..*'n:aIbiIity i'or su'uty.

ed.-ý,l conLr.-ctoi'o ,tt' vijitoura aze requim.d to conduct their
:v:;i\viticn in accordance with t!,-ce prcucribed and pouted rcLuL]-
tionc. Any recounmcnded deviation rtom-ppiacribcd methdIs are
rcxquired to be cubmiLtud in wriLiA,.

JU::S P. JUDIII
Head, Supersonic Track Division

.Opproved by
J. D. DeSXIIvT
Teat Departmont Safety Director
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.[X IN;G J PX

1. Persoonnf limits shall be posted to restrict the nuuber
of nersons in the area at, one time to four (two ,cperators and t~c
transients).

2. Protective clothing consistin-g of Greylite covcralls,
hood, boots, special handlin- 6 loves and respiratory protection
must L-t tall #i.Ohe stor6. he area when mixinr

operations are in progress. Respiratory protection =utt consist
of either air line fed hood, Scott Air-Pac, or Cisumox brvathing
apparatus.

3. All equipment must be earth grounded prior to loadinG
or mixing, and above-ground continuity must be established between
each piece of equipment before lcuding.

4. The Baker flag must be raised prior to loading or mixing
operations.

5. JPX contact with air ciust be kept to a minimum by flushing
all containers with dry nitrogLen and mnintaintng a blankcet of
nitrogen throughout the mixing and transfer processes. Containers
must be completely free of mater prior to transferrin; UDI.al or
JPX. (See Appendix A for a discussion of the Characteristics and
Properties of Fuels.)

6. Always put JP-4 into the mixing containing before the UDMII.

7. The fuel will be mixed by the operating crew in accordance
with the operating manual for the SNORT Liquid Engine.

8. Care must be taken to relieve any pressure that may have
developed by slowly loosening the plugs on the drums of UDXM.

9. All nmpty drums of UI must be flushed thoroughly with
water and steamed to remove the last traces of UDM.i!. If steaming
is impractical, a gCallon or so of irater must be left in th2 drum
after washing.

10. All emapty drums of JPX must be flushed with dry nitrogen.

11. In case of spillage the area uuot be washed Courn ,ith
water. In the event MPX or UDI:I splashes on the protective cloth-
Pig, this, clothing must be washcd under the shov:er irrmed'itely and



air -prior to reuovin3 protective clothifn in o:.e: to nrevcnýt
contact !zfthi ehe'i~ct"s O-Tntcav-tcdcota rtnzterm
aZin until cheched by the Sznfcttv Division.

12. Poawetvte .t..r•sould never be used on JPX or
LUE*M fires.

1. Personnel Uinits shall )c 'josted to restrict the nu:zter of
persons in the area at one time to four (tuo opderators and .- wo
transients).

2. trotective clothing conslsting of Greylite covcmrlLs, hood,
boots, spnecial handling gloves, and respiratory protection must be
worn by all personnel in the storage area when mixing perations
are in progress. Respim-atory protection must consist of etr
air line fed hood, Scott Air-hac, or Chermox breathinýc; a-para-tus.

3. All equipment Iust be groundcd prior to loading and mixi n,
and above-ground continuity rust be established bcte~n each piece
of equipment before loading.

4. The Baker Zlag must be raIed nrior to loading, or mixing.

5. Aniline and furfural must be mixed and transferred only
in a clea. and closed sys-te.

6. Only equinment necessary for the handling and transferring
of aTnIline and furfural %rill be allowed in the area. Empty con-
taiuers must be removed from the area.

7. All containers that have been used for furfural or aniliue
must be flushed thoroughly irith water until all traces of the liquid
propellants have been removed before being moved to thei storage area.

8. In case of spillage, the area must be iashod down with
ate? imc:ediately.

9. W clothing beco:2cs contamuinated, the personnel .rith the
contaminated cloth.In..g must leave the area after the clothing :as

been vnsked of; under the shoelr, and rei:move the cloth!ng. This
clothing rmst not be trorr a•.ain until checked by the Safety
Division.
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'L 1i2G, LIQUID-P10i-ELLJD 311D3

LCADING OF NITRIC ACID TAILUli

1. Pernonnel limits shall be posted to restrict the number of
persons in the area at one tiue to six (four operators and two
transients).

2. Protective clothing, consisting of Greylite coverals,
hood, boots, polyethylene gloves, and respiratory protection must
be worn by all personnel in the 7.onding area Where loadin3 or
unloading operaticns arc in progress. Respiratory protection must
consist of either air liner fed hood, Scott Air-Pac, or Chemox
breathing arparatus.

3. All equipment must be grounded prior to unloading or
loading sled, and above-ground continuity must be established
between each piece of equipment before loading or unloading.

4. The Baker flag must be raised prior to loadirC or unloading.

5. Inspection of the area must be made prior to loading or
unloading, and all material not required for the operations must
be removed to prevent contamination or reaction if the acid is
spilled. (See Appendix D for further discussion of oxidizers.)

6. Care must be taken to relieve any pressure that may have
developed by slowly loo.ening the plugs on the drums of acid.

7. Never use pressure to empty the drums of acid.

8. All empty drums of acid must be flushed thoroughly with
water until all traces have been removed. Empty drums must be
removed to the storage area.

9. Splashing or spillage of nitric acid, resulting in con-
tamination of the area, must be irashed down with large quantities
of knter and neutralized by spreading lime over the area.

10. In the event the protective clothing has been contaminated
by the acid, this clothing must be washed off under the personnel
safety shower immediately. Personnel with contaminated clothing
must leave the area and remove the clothing. Do not enter the area
until new clothing is procured. Contaminated clothing must not be
worn again until checked by the Safety Division.

3
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LQ•'DIUG OF [lISSILE AT IAUIICKIIG AJU.I

1. I'eraoo.nel limits shall b2 posted to restrict the number of
persons in the area at one time to six (four operators and two
transients).

2. Protective clothinG, consisting of Greylite coveralls,
hood, boots, and respiratory protection must be worn by all per-
sonnel in the area designated by signs. In addition, special
polyethylene Gloves will be worn when transferring acid, JPX, or
fur•ural and aniline. RespIratory protection must be used, con-
sistinG of either an air line i7ed hood, Scott Air-Pac, or Chcuox
breathing apparatus.

3. All equipment must be earth grounded prior to loading, and
above-ground continuity must be established between each piece of
equipment before loading.

4. The Baker flags in the breech area must be raised Just
prior to bringing fuel into the area.

5. All equipment used for transferring liquid propellants
must be clean, and must be used only for the designated fuel or
oxidizer.

6. The deluge system will be controlled from the blockhouse.
This system will be turned on immediately if a fire starts at the
breech or if a line or tank ruptures.

7. Accidental spillage or splashes occurring on protective
clothing must be handled as described in trailer loading regula-
tions.

"SPECIFIC IPOCEDUT1 ..

Liquid Loading Procedure

Call for the Slu'.

1. Personnel transportin, the slug must wear coveralls and
rubber gloves.

2. Vehicles transporting the slug shall carry red flags and
chemical signs.



SAFETY IS LIQUID-PROPELLED SLEDS

Service Slug.

1. Personnel in coveralls and rubber gloves make connections
of the slug container to the liquid sled.

2. Personnel in complete Greylite suits load the slug by
of gravity flow and disconnect the connections.

3. Personnel in coveralls and rubber gloves remove the empty

slug container from the breech area.

Call for JPX.

1. Personnel transporting the JPX will wrear coveralls and
rubber gloves.,

2. Vehicles pulling the JPX trailer shall carry red flags
and chemical signs.

ind
Service JPX.

I. Personnel in coveralls and rubber Gloves will position
trailer and make up the connections to the liquid sled.

2. Personnel i•i Greylite suits will pump the JPX into the
sled and disconnect the connections.

3. Persoknel in coveralls and rubber gloves shall remove the

JPX trailer from the breech area.

Call for IRFNA(Inhibited Red Fuming Nitric Acid).

1. Pers6nnel transporting IMI'flfwi.ll1-wear coveralln and green
acid gloves.

2. Vehicles pulling the acid trailer shall carry red flags
and chemical signs.

Service IRFNA.

1. Personnel in complete Grcylite suits shall make the neces-
sary connections, puap the acid and remove the connections.

2. Personnel in coveralls and green acid gloves shall remove
the acid trinler froa the breech area.

5



SAFETY REGS LIQUID-PROPELLED SLEDS

Pre-Charging Checke.

Only personnel wearing coveralls and rubber or acid gloves

may =ake the pre-charge cheeks.

General Loading Preparations.

1. Clear the breech area of all non-operative personnel.

2. Install decontamination trough and initiate the flow of
water.

3. Install and check the operation of the two showers.

4. Install and put the garden hose (with water flowing from
it) into the trough.

5. Install and check the operation of air lines to Greylite
suits.

6. Install and have ready emergency breathing apparatus in

the blockhouae. Have a man ready to go to the breech if necessary.

7. Have a fire truck and corpsman in standby.

8. Close all SNORT access gates and clear out all non-operative
personnel in an area 200 ft radius from the breech.

9. Limit the number of vehicles in the breech area to one
plus the necessary r umber to haul the liquid propellant.

Post Firing Operation.

1. Checl the telemetering records for evidence of crack
shut-down.

2. Wait 15 minutes before approaching sled, to allow afterburn
to burn out and acid cloud to disperse.

3. Approach sled with complete Greylite protection.

4. Disarm sled.

5. Unload acid Into trailer with complete Greylite protection.

6. Unload JFX into trailer with complete Greylite protection.

6



SX 'Y PRIGS LIQUTD-Pfl0PELLD SLEDS

7. Remove liquid sled to Assembly Building.

8. No smoking w•ll be allotred near the sled at nn:- ti-.

1. Personnel must not approach the launchin:g area until ten
minutes after the sled accumulators and tanki have been completely
vented to atmosphere.

2. Minor repair may be made without unloading the liquid
propellant from the engine with the Range Lngineer's permission.
Only the Range Engineer or his designated representative will give
this order.

3. MaJor repair will require the unloading of the liquid
propellant. Remove the oxidizer first. W-lash the sled and missile
down with water, if it is felt that any splashes or spillage of
the nitric acid has occurred.

4. Remove the oxidizer and flush the containers with nitrogen
gas. The area must be washed dowt. if any spillage or splashes occur.

5. A water truck must be available for immediate uze at all
firings In case a f lane out or runture occurs downrange. The same
precaution will be observed as in a misfire, and the water trucks
must be available for immediate iashing doiwn of the area.

7
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Appendix A

CHAJIACTERISTICS AND PROPE1?rflS OF FUELS

jP-4

Characteristics. JP-4 is a blend of gasoline and kerosene
with a closed cup flash point at 30 F at o.8K to 6.2$' in air. The
vapors-of this fuel are heavy and will roll alone the ground a great
distance before dissipatinC--therefore, keep the containers covered.

Behavior in Fire. Jr-4 will burn,releasing flammable vapors
which celf-propagate the flame in the presence of air or oxygen.

Action of Detonators on Material. JP-4 is insensitive to
mechanical shock. However, if the container is ruptured by detona-
tion the escaping fuel my form a mist which would be highly
flammable and/or explosive.

Effect of Storage. Jp.l4 is comparatively non-hygroscopic but
should not be stored with oxidizing materials, because this Aill
increase the fire and explosive hazard of the material.

Transferring. In transferring JP-4 from one container to
another the containers must be grounded to each other and then to
an earth ground. These containers must be clearly marked to show
what they contain.

Fire. In case of fire, use water in the form of fog, never in
a solid stream--this only spreads the fire. Other methods may be
used such as foam, C02 , or chemical.

UI•. AND JPX

Characteristics. Unsym-dimethylhydrazine, referred to, as
UtIa and known as JPX when mixed with JP-4, is a corrosive fuming
liquid which is highly flarrable and explosive when mixed with air.
The vapors of this material are toxic and have a sharp ammoniacal
or fishy odor.

Health Hazard. Exposure to moderate or heavy concentrationz
of the fumes produce irritation of the nose and throat, and an
itching and burning sensation of the eyes. Mild concentratiors of
the vapors are not evident at the time of inhalation but tie ill
effects appear three to four hours later. This fact makes it very

9



SAFETY REGS LIQtJD-PROPELILED 3IZDG

izzportant that all precautions in handling the fuel be observed
and personnel protective clothing worn.

Behavior in Fire. UI1I and JnX burn evenly and smoothly ir
nocrnl atmosphere but wll evolve hyd-hro 6 en xi:iich y react ex•iclo-
sively with oxygen.

Action of Dctonators on :;.terial. A detonation test on hydra-
zine showed that it cannot be exploded by a No. 3 blasting cap and
resists mechanical shock.

Effect of Storage. UU:!! is presently shipped in 55-gallon

drums, fabricated of Te 304 stainless steel. T" he drums are
fitted with Teflon gaskets and are nitrogen padded. It is recon-
mended that drums of UO12I r==-in scakld, Just as received, pending
neaed for transfer of their contcnts. Th.,e drums must be stored on
end with the bung (pblu) on ton to pnrvent leabige around the
threads. Periodic ionpection shoul.cd bc wade, and if any leaks are
discovered transfer the L.lterlal nt) good drums.

Trarferring. If the dru:, ic to be eu?.ited in a single opera-
tion, ventilng during withdrawal can be done simply by returning
the drum to a horizontal position rlrth the discharge connection in
the end opening and loosening or rcz-ovirg the plug from the side
opening. The empty drum must be steam cleaned thoroughly. If it
is not possible to steam clean the drum, flush it vith water,
leaving one gallon of water in the drum and replacing the plugs.

If the drum of UDZ is parially emptied, the vanor snace
must be covered with an atmospher.e of nitrogen. The receiver for
UMl{, such as the tank trailer containinu JP-4, must be blant-eted
with nitrogen to eliminate the explosive hazard, and all equipment
grounded. All containers olf UlI-fi or JPX must be clearly marked to
indicate what they contain. Personnel protective clothing must
be worn.

Fire. In case of fire, use water in the form of fog, never
in a solid stream--this only spreads the fire. Carbon dioxide
(c0 2 ) is also effective in fighting UU- and JPX fires. Chemical
foams are not recommended since I.JIX seems to deactivate the foam
by forming a crust and rapidly destabilizing the foam. Personnel
protective equipment, listed below, must be worn.

Personnel Protection. In perforuing all operations involving
the handling or transferring of UMill or JPX, co•oplete Greylite suit
with hood, boots, and red acid handling gloves must be worn. The
use of respiratory protection is mandatory when operatlin at

10
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pressures above standard atmosphere. This my be by air line fed hood,
Chemox breathing appaertus, or Scott Air-Pae.

Decontamination. All leaks, spillage or unburned UJXU and/or
JPX must immediately be washed down with water to reduce the fire
and health hazard.

First Aid. (a) Contaminated skin should be washed imedlate4y
with large amounts of fresh water, followed by an application of
3ý boric acid paste. (b) A contaminated eye should be washed out
imneidately with boric acid solution using an eye cup. (c) Person-
nel overcome by toxic fumes should be removed immediately from the
contaminated area to fresh air. Give artificial respization if
needed and use an ammonia capsule if unconscious. Call an atibulance
immediately (phone 7-2911).

ANILfl

Characteristics. Aniline is a colorless oily liquid which
rapidly turns brown when exposed to light. It is flammuble, toxic,
and noncorrosive. It is used with acid to aid in propulsion, and
has a flash point of 168° F (closed cup).

Health Hazard. Aniline is toxic. Ill effects can be caused
by in-zlation of the fumes or vapors, by ingestion, and absorption
through the skin. More than five parts of aniline vapors per
million rarts of air per working day is likely to produce chronic
aniline poisoning.

Symptoms. (a) Intoxication, ireakness and prostration, cold-
ness and numbness of the skin, blueness of the lips, and decreare
in the powers of perception. In addition, there is frequently
shortness of breath, and in some instances cessation of breathing
and death.

(b) The chronic form of poisoning, as a result of repeated
exposures to mild concentrations, is headaches, digestive disturb-
ances, and ringing in the ears.

(c) I-ore severe forms of chronic poisoning generally show
wealkess in the limbo, disturbances of senses, rapid pulse rate
and often blueness of the 4kin, and difficult labored breathing.

Behavior in Fire. Aniline will burn in norual atriosphere,
ard this rate increases when in contact with oxidizers.

11
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Action of Detonators .on l•ateri.al. Aniline Is uot sensitive
to mechanical shock. Infor-ntio-n concerning the effect of detona-
tors is not available at this time.

Effect of Sto1ase. Auiline Is quite stable and will remain
usable for a lot. period of timc, if properly stored out of the
sun's rays. It will freeze at 22o F and should be protected
accordin-ly. Due to its fire properties and personnel hazards,
periodic inspections should be made of the atorajo area to discover
any leaks in the containers.

Transferring. Aniline should be transferred in a clean, and
preferably closed, system. Aniline must not be permitted to come
near any oxidizers, and all equipment, containers, and receivers
must be Grounded. Empty containers must be flushed out with water
and stored in a prescribed area. Durina the transfer operation,

.personnel protective clothinC must be worn.

Fire. In case ol' fire, use vater in the form of foG, never
in a solid stream--thic only spreads the fire. Chemical or foam
may also be used to fijit aniline fires.

Personnel Protection. In performing all operations involving
the handling or transferring of aniline, complete Greylite suit
with hood, boots, and red acid handling gloves must be worn. The
use of respiratory protection is mandatory when operating at pres-
sures abovt st•ndard atLIosphere. This may be by air line fed hood,
Scott Air-Pac, or Chemox becathing apparatus.

Decontamination. All leaks, spillaGe, or unburned aniline
must be immediately washed donru with water to reduce the fire and
health hazard.

First Aid. (a) Contaminated skin should be washed imuediately
withi large amounts of fresh water, followcd by an application of
5',' acetic acid solution.

(b) A contaminated eye should be washed nut imnediately with
boric acid solution usirn an eye cup.

(c) A contaminated ear should be washed with 3r acetic acid
solution.

(d) Personnel overcom-ie by toxic fumes should be removed
immediately from the contaminated area to fresh air. Give the
individual artificial respiration if needed and use an ammonia
capsule if he is unconscious. Call an anbulance immediately
(phone 7-2911).

12
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ac.,ber li.quid vich ic £'latvble and z, brine-like odor. It is
uud with acid to asi in rrcnInlton and 'h.s a fl2azh point oz 10,7 F
(closed cup).

Hcalth Mazard`. ?p'umualetoo is not classed as a toxic,
but is a local skn 1 zan .i' allowc. to rerinln in coatact with
the skin.

Bclhvior In Firc. Furfural alcohol will burn like kerosene,
and this rate increases when in contact with oxidizers.

Action of Detonators on katerial. Fur[i,,'a' qloh:. cauruL be
cetonated.

Ecfect of Storage. Furfur:! alcohol is quite stable in a closed
cuntainer., but cay darken with age. Closed vessels containing
furfural alcohol at ter neratures above 162.50 P will have an
explosive mixture of vapor and air over the liquid. Due to its
fire property, periodic inspection slould be made of the storage
area to check: for any leak:s in the containers.

rtnsferrin-. Furfural alcohol should be transferred in a
clean systen, and must not be allowed to coe.- in contact with any
oxidizer. Due to its fire property, all equipment must be grounded.Zrpty containers muL. be flushed out u-ith -ater and stored in a

prescribed area. During the tz.anofic operations, personnel protec-
tive clothing must be worn.

Fire. In case of fire, use water in the form of fog, never in
a solid stream--this only spreads the fire. Foam or CO2 extinguishers
may be used to Ligh furfural alcohol fires.

Personnel Protection. in handlIng fural alcohol, acid

go•.glc'. and red acid handlýng gloves must be worn. If personnel

are not equipped wilth Greylite suits for handlIng other acids or
filils and are handlit4,S only furitural alIcohol, the use of flame-proof
coveralls is sufficient.

Becontc.w.nati.. All leaks, sUillage, or unburned furfural
alcohol :rest "_e -nzct dc'xz I . t IZth.-ter to reduce the
fire aad

¾-' ,•..',•. ."'. ccnCt.%d J ro.hL5 and ( 's contarainated

shin with -'rcch 't o .. :-& t.'"



i ITDIC T)

Characteri sti .".e acit sr. liquid, aryint-i in color
Zro•a water white to reddisx hrois, Cesenui'.C upon the armount of
dissolved nitro-c-n o:Udes. ",">~c r-tr. a~zu c, xoe z:-Cccr to
brown unon cr)oczure to li ht. ";ric ac i va-ýurs nThavc a sI-cct to
acrid odor and are '.r."d to hulr.n Ilfe. t .oes not burn but is
a stron.g oxidizer, I whnn cotact ith wood or ccrtain
or. anic interials, rny cause a- -.rc.

S..... _ .. •:itric acid valor' n _, e :. Cly t'=,c and

will produce buins on -trv of tUe bo !,tissues ..it'. .-%.ich it comes
in contact. ::itric Ln .t.......ith ar,
or-antc -Ic~terial, ces-(- r :get. )-uuc OOt Vn

or s sos calged ox Ler o2 n 4t't c .e,

ZynntoML. (a) Skin contact ... th conrcentratcd solutions of
nitric acid for an,- appreciable periou a' time results in severe
ba•ns. Death of tissues -:!y result, oit> clofttng oL the blood
vessels and suosequent ccarrin- and defo-"-ty.

(b) Conta-,atio.on a:f an ee with nitric acid nay result in a
sevverz burn and o eztzactor "tl. c ticssues of the eye, with subse-
quent blt.2nezs.

(c) In-hmlation of nitric acid fi-es wll cause destructiun of the
tiscues in the mouth, nose, throat, respiratory passages, anu illtLJ.

The inha-lation rcf±etof the oxdles of nitrogen art Toost ixspor"ant,
as acute fatal poiconlnC can be produced with little or no tarninC
to t.h victim at the time. Several hour- after the exp-ocure, a
sensation of chok:ing nd a spasmolle couwh develop. Thcre is a
feeling of burning- in the chest, acca-,npaied by dtfficulty ing;etti.Z the &ir in and out of the ).ungz. In severe cases, theabove ~~1 Inp.o~ sever increase the •-
above sr~ntotm are increased Ir. intensoity together with the accumu-
lation oP fluid in the lungs, an. the develonment of -neumonia, the
latter f'equently being factal. I otho: instances, I!jhýatIon Of
o::ide. o.. nitro-.en- :..e •. - di¢rent a-carance--one
tyne causes suddýen deat-- f- o rusmiratory failu ;an.otrher type
nroduces 7iared lowernig o^ the blood prezs'.re, o ... ed by a
feclin:-•, o" faintns•, &izziness, lss :" co~ns:0uan-, -• ar1-

O::]-••• •• • _Lk... . . . . " CY L.. •' • .• ,.'fT; ,'S"•.= %15-



* . -• . -i . c.;.:. O vf .. b', .U: &;• e l'n c'.'i. A-'i. ::

......... . ,:11.1, 0. 11, io _, ,

t! : ~lo.l 2rssu:c. I a,[ itlun ulce.'.abion 02 .1;1110 u'o':r s ,

"in "! 11.cn he.cated, mitric .cid wrill evolve
I~Z -'UI:'.C a"o actively su)ncrts combustilon.

Action of Dctonators on IMŽttc'ia1. Nitric acid cannot be
dc~,-•t2A. .:o-er, in counact 0iih organic itaterial or aurAonia,
?:zu:;i':e cor: outis r.ay be forrCd.

j .'.e-c fSto•,........ (a) 1.ttric aciLJ has an ap~preciable vapor

iaressurc which increases writh t-ie amcunt-&r dit0olved nitrogen -
o::ide, th- the. s•or-aue'" containers should be protucted from the

direct rays of the sun. Uron e:,zosure to litlht, nitric acid
Ldecomporeo sli•,htly to xratcr and nitrogen oxide, and white fuming
acid wilL clan:c in color fruon ,Lj ber to broum. Under nor,.ial

;t6;e condition's, nitric a:cid i- stable and can be stored for

].ong rriotu o01 tit:,-.

(b) i~i:ied acid :.•zy .orm a hcavy sludge when stored in oteel
c(nta~incr, ::, t.U.i sluh , i2 pesent in too larce a quantity,

auty inroduce Iifficull!ece in using,- the acid as an oxidizer for
propcllant syetems. Care t..ust be taken in choosing cor•tainere
because certuin n....talo react violently with nitric acid. Alumainum
aM1 stainless steel arc nQpllcaLble in the stoage of certain ty;es
of nitric acid.

(c) -lien nitric acid is stored in drums, the following regu-
lations apply:

"I. Store with the plug up to prevent lea1hge.

2. ,'ecp the drums out of the sun.

3. I:clieve interral prcssure when the drums are received
"ani u; luast weehly thereafter, by slowly looscnin- plus. Retighten
thu ph*, irmcdiztuly. ihzring the sumucr months it is necessary to
reliev'.c the pressure twice wieekly.

::"evr use pruzsure to empty thc dium-s.

5. Tlhe zto-.:e a.rea nust be kept clear of all coubuCtible
an.' or.._ an nteutiara.

,• .... , .,,. C, taubeU ciotr it..':a.,iately v..u1 neutral-

Ji-)



'..•;', ",=' :.t~t.',].:co..'u: L,--"',~s cu oi.`ci l valccia or i'L.n;
;.1'.; . !. U: ".,::':i".c,-" "'j L)I',.li~h t[. US'• U. ±V CZ, ij1X¢S or IL~~.±nA

.v,' , . .• ;'' 'j'it ni''ic acid. Tlhreaded fitIin-s shouldt b
,, •'.' ',:;s.Lbic at! :an;nd Joints used instead. The flan-scd

jolitlt-; ithields :trote t a-.inst leals and
1;, , c•'stiu. .f•,,s.::le t 2z.iltul'e. i.ever use pressure to

. acil I' 'u•, th. drur.un. On completion of tranecr, the empty
.. A. .. �lie -, cout bloioe einCs returned, and the plu-s

-1'AUi'101: (a) 1,itric acid and mixed acids are soluble in water

in all Tr.roroi ~ons. amoL lirL:e ancunt of heat released iihen these
aci("s V1iszulvc III Imtor , oUuZY [;Vattcrino and the evolution of

4.... uulos ,caul~njf" , t•d:cn to al].ov titic Ior hcat dissipation.

(b) Only approved vLmndl1nL: equipment and tools should be used
ulth ni'ie acid, as certain vinyl co.4.,)ouuds will m-act e.rplooively
wlih; ni 4 ±*ic acid.

(c) All equi wio-tc tCat ;as been exposed to nitric acid must
1 ~u i,~is 1.~ . •id . £,'<. .sh '.,at,.. -

(d) ,.void r(Ju,,1h aitdidLnl, or ntrkiin- of thc containers con-
I.In!.ri, u.'tric acid to ipr'.vcnt puncuLUre and pupture.

P,(u) l,-ruoimrn). ,roltiAu ý cCic)?.fll2nt IaUst' be used at all times
while ]i.%ndlin; uit•i'c acid.

Fire. Uitric acid ,!ots not burn by itself, but will when
combined with wood or cc.taln orj;Unic r.aterials, and these umterials
will fccd the firc. The niti'ic acid, acting as an oxidizer, will
release heat and poiaonouuu fuics; therefore, Great care must be
used in fighting, these l'Airo. Water f.i. the for•l of fog should be
lInOeL, i.rI] .'qitIi :e')L is n.,cescary.

Personnel 1P'otoction. l[u pe±'formin- all o2-rtions involving
the handling or transfier of nitric acid, compulete Greylite suit
with hood, boots, and grect acid handling gloves must be worn.
TIe use o. r,-'spii.to'y -,rutcction is necessary. This may be by
air line fLd hood, Ocott .ir-Pac, or Che,,o:: bncathlnl; ap•pratus.

I)c.C,)nt,.mInat t!on. II caus c "plll;e or (e.osLitc or unburned
nitric acid, v.t..1h doC'I: twiZ :xrcz.• .it lr::e am.ncunts o2 f'reoh %rater
and tuen cilU.'.aizc It ,- '2 (A'Ui" t., arc-L..
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First Aid. (a) Contaminated skin must be thoroughly washcd
with fresh mater, followied by ar, ap2p.ication of a saturatcd solu-
tiou of sc±clium blcaioratc.

(b) A contaminated eye muast be flushed promptly and copiousl,-
with fresh, cool w.ater, or Z*, solution of sodium bicaeoonate,
whichever can be reached first, the latter being preferable.

(c) Individuals sho-wriun evi-dence of exposure to nitric acid
fumes, or oxides of nitro-en, oust be reraoved ir~iediately from the
area of concentration, and, if necessary, given artificial
respiir1tion.

(d) In all cases of exposure or contact with nitric acid,
obtain medical attention iunediately.

lL8
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IIIT7IAL DISTHII]2t'ION

9 Chief, Bureau of Ordnance
Ad3 (1)
IN (i)
Rcx-2 (John R'eed) (i)
1,cs (2)

ir (2): :,,u (o)

2 ::a':al 'ir Levelo,.v:nt CtŽnc±r, . ovillc
1 :Iavall Air flata'rZ.l C,,tur, l ,d
1 ' Air ::issilc Tcmt Ctr.-, f•int ::u<;u (Technical Library)
I I.aval Air Test Centcer, ittucnt -vr leronautical Publications

1 :.'aal Ai-rcin't. Factory, Jýaul ir laterial Center, Philadelphia
(V. P. Zimnoch)

1 Iaval Aviation Ordnance 'lest Station, Chincoteague (Technical
Develop:uent Pepartcient)

1-Iaval Gun Factory (Code 755)
I Naval Ordnance Laboratoi-y, Corona
I :aval Ordnance Laboratorj, ;."hite Oak
1 NIaval Ordnance 1i1ssile Test Facility, .Thite Sands Proving Ground

(Technical Librar-j)
I Naval Proving Ground, Dbhlcrcn (Technical Library)
I Bureau of Aeronautics General Representative, Western District,

El --eundo

I Burcau of Aeronautics :iepresentative, Azusa, Calif.
1 Ihaval Liaison Officer, Air Proving Ground, Eglin Air Force Base
2 Aberdeen Provin. Ground

Ballistic Research iabo-tortus (1)
revclo),ment Proof Services (i)

1 Picatinny Arscnal
I 13edstone Arsenal (Teehlicai Library)
3 !Thite Sands Frovirc Ground (Technical Library)
2 Air Force Amar.rent Center, Eglin Air Force BaseACT(i)

Technical Library (1)
1 Air Force Ballistic !:issile Division, Inglewood

10 Air Force Flight Tes t Center, Jdimrds Air Force Base
ober-t L. Kiw:• (9)

Libraryj (i)
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1 Air Force Missile Test Center, Patrick Air Force Base (Technical
Information and IntelliLence, ,VOI)

2 Air Research and Development Courand, Baltimore (RDT.)FP)
10 Hollocan Air Force Base

Dr. G. I. Eber (9)
Technical Library (1)

3 Wright Air Develp•pent Center, Wrigbt-Pattterm Air Force Xee
Project SHAMT (2)
Beu Butt., Code WCLS-J (1)

I AC Spark Plug Divisioo, Geueral Motors Corporation, Kllaukee
I Aer, Incorporated, Pasadena
2 Aerojet-General Corporation, Azusa, Calif. via BAR

M. L. Starry (i)
Techuical Library (1)

1 Aircraft Armaments, Inc., Cockeyville, Md.
1 Applied Physics Laboratory, JHU, Silver Sprine
2 Arma Division, American Bosch-Arms Corporation, Gardeu City. N.Y.

P. E. Fisher (1)
1 Boeing Airplane Company, Seattle
1 thance-Vought Aircraft, Inc., Dallas (R. Scellhaeier)
1 Coluen Engineering Company, Inc., Los Angeles (Hugh Thompson)
1 Coleman Engineering Company, Inc., Project SMART, Hurricane Mesa,

Utah (J. H. Lechner)
I CONVAIR, Fort Worth (J. Clark, Jr.)
1 Douglas Aircraft Cocpany, Inc., El Segundo, Calif. (R. C. Horn-

"burg)
1 Jet Propulsion Laboratory, CIT, Pasadm (Dr. W. H. Pickering)
1 k.ockheed Aircraft Corporation, Burbank, Calif.
1 Lockheed Air~raft Corporation, Missile Systems, Division, Van Nuys,

Calif.
1 North American Aviation, Inc., Columbus (Dr. W. R. 1-a%'dlsv)
1 Northrop Aircraft, Inc., Hawthorne, Calif.
1 Rheem ?.anufacturitV Company, Research and Development Laboratories,

Downey, Calif.
2 Sandia Corporation Albuquerque

G. F. Heck-n (15
Technical Llbrary (1)

ON STITION

I Code 00, Cocmnder
1 Code 01, Technical Director
I Code 1.0, Experimwtal Officer
1 Code 15, Associate TechnIcal Director
I Code 17, Head of Staff
1 Code 18, Comanding Officer, i3aval Air Faeility
1 Code 30, Head, Test Dewartiment
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I Code 3001, Associate Meae, Test Departmient
- , ..... 3M¢37, i- ',". '3t. Z•,eart:;ent
1 (' -' --. .-11, ca Die• - 2, ; ineerina Division
I Code 303, 11ead, Ass-oDu 1: Ai'V o n
1 C2ode 304, Ileae, Tnh.tru'aor.t Dcvc'oeG a Dvision

1 Code 305, leadd, Projectile .anae Division
I 7ode 306, Head, !ustru~ient Ope.-ations Divisiou

10 Code 307, read, Supersonic Track Division
30 Code 3072, head, Track Operations Branch

3 Code 30W, Head, M4issile ivnfe Division
1 Code 35, Head, Aviation Ordnan:e Department
1' Code .40, Read, Weapons Development Department
1 Code 4013, Head, Prou)ulsion Iiesearch Eranch
1 Code 45, Read, Propellants and Zp.losivea Department
1 Code 50, Head, Research Department
1 Code 55, Head, Enuineerinu Department
I Code 75, Head, Technical Infor'at.ion Department
1 Code 751, Head, Publishiun6 Division
1 Code 7522, Head, Development Branch
4 Code 753, Head, Technical Library
I Code'P30962, Head, Pasadena Annex Library
5 Code 8580, Head, Safety Division

I INO-P-460 1-O67)
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