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1. Purpose. To update guidance regarding fire prevention and pro-
cedures to be followed in case of fire during use of anechoic
chanbers at NRL.

2. Cancellation. This instruction cancels and supersedes NRLI NST
5101. 3B

3. Scope. This instruction applies to NRL-DC only.

4. Information

a. Anechoi ¢ chanbers pose unique fire hazards. They are |ined
wi th various polyners, nost of which produce dense snoke if ig-
nited. Fires in such materials are very difficult to extinguish.
Their snoke contains highly toxic gases such as hydrogen chloride
(Hd ), carbon nonoxide (CO, toluene diisocyanate, and hydrogen
cyanide (HCN) (the latter being absorbabl e through the skin as
wel | as through inhalation). Besides the i medi ate danger of
t hese gases, there is the possibility of death from pul nonary
edema (chem cal pneunonia) 24 to 48 hours after exposure to HO .

b. Foll owi ng an anechoic chanber fire in 1973 in NRL-DC Buil d-
ing 56, a research project was started in the Navy Technol ogy Cen-
ter for Safety and Survivability (Code 6180) to determne fire
prevention, fire fighting, and hazard control procedures. The
nmeasur es devel oped by Code 6180 are contained in this instruction.

5. Policy. Al anechoic chanbers at NRL shall neet the design re-
qgui rements and have the safety features and precauti ons descri bed
inthis instruction. A fire inspector shall be assigned to each
anechoi ¢ chanber to carry out fire safety responsibilities. De-
sign specifications for all new anechoic chanbers shall be submt-
ted to the Safety Branch (Code 1240), the NDW Fire Depart nment
(Code 1250), and the Research and Devel opnent Services Division
(Code 3500) for review prior to construction.

6. Definitions. For purposes of this instruction, an anechoic
chanber is any device or installation in which quantities of poly-
ners (e.g., polyurethane foam polystyrene, polyvinylchloride, and




NRLI NST 5101. 3C
13 July 1998

nitrile rubber) are used to reduce el ectronmagneti c wave echoes.
An anechoi ¢ chanber is generally located within a parent room

7. Responsibilities

a. Code 1240 shall

(1) Review designs for new anechoi ¢ chanbers, and for nodi -
fications or renovations of existing anechoic chanbers.

(2) Revi ew anechoi ¢ chanber safety procedures submtted by
chanber safety engi neers.

(3) Review work requests and service calls involving mainte-
nance or repair work in anechoic chanbers and prescribe appropri -
ate precautionary neasures.

(4) Conduct eval uations of anechoi c chanbers during regularly
schedul ed wor kpl ace safety inspections.

(5) Inspect storage areas where bul k quantities of polymer
materials are stored to ensure that material is stored properly
and that protective neasures are in place.

(6) Conduct, on request, evaluations of unusual odors associ -
ated wi th anechoi ¢ chanbers.

(7) Conduct eval uations of conditions follow ng an anechoic
chanber fire before permtting personnel to reenter the area.

b. Division superintendents shall:

(1) Appoint an anechoi c chanber safety representative for
each anechoi ¢ chanber, including the parent room One safety rep-
resentative nmay be appointed for all anechoic chanbers in each
branch or division. The person(s) appointed nust be thoroughly
famliar with all anechoic chanbers and with the operations con-
ducted under their areas of responsibility.

(2) Review and approve witten procedures prepared by the
anechoi ¢ chanber safety engineers.

(3) Ensure conpliance with this instruction and with the spe-
cific procedures devel oped by the anechoi c chanber safety engi -
neers.

c. Anechoi c Chanber Safety Representatives shall

(1) Review, within 90 days of assignment, fire safety proce-
dures for all anechoic chanbers under their responsibility to en-
sure conpliance with the safety precautions provided in paragraph
8 of this instruction. Include in this review the procedures for
handling classified materials in the event of a fire. |[If any
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devi ations from paragraph 8 are noted, such as |ack of mechanica
ventilation, provide the rationale for the deviation. Prepare ap-
propriate amendrments to the safety procedures where necessary.
Send copi es of the proposed amendnents via the division superin-
tendent to Codes 1240, 1250, and 6180.

(2) Ensure that all personnel working in their assigned
anechoi ¢ chanber have been inforned of the potential hazards of
chanber fires and have received instructions on safe operating
procedures and energency evacuati on procedures for the particul ar
chanber.

(3) Monitor the operations in the chanber to ensure conpli -
ance wWith safety procedures and regul ations. Report violations to
t he di vi si on superintendent.

(4) Ensure that all visitors are indoctrinated about the haz-
ards associ ated with anechoic chanber fires prior to entry. This
may be acconplished through an oral briefing, furnishing a brief-
i ng paper, or posting signs at each entrance.

(5) Review and approve plans for new chanber operations that
may pose unusual fire hazards. Develop additional fire safety
nmeasures, as necessary, that are consistent with the precautions
provided in this instruction.

(6) Correct any hazardous conditions noted by Code 1250 dur -
i ng periodic inspections.

(7) Coordinate with Code 3500 in planning and devel oping fire
saf ety for new anechoi c chanbers, and nodification/renovation of
exi sting chanbers.

(8) Route all work requests and service calls involving main-
tenance or repair work in anechoic chanbers via Code 1240. Code
1240 shall review the type of work to be perforned and prescribe
appropriate precautionary neasures to supervisory personnel.

d. Code 3500 shall

(1) Review designs for new anechoi c chanbers, and for nodi -
fications or renovations of existing anechoi c chanbers.

(2) Provide guidance and recommendations for inproving the
fire safety of new and exi sting anechoi ¢ chanbers.

(3) Provide instructions on the hazards of anechoi ¢ chanber
fires to Code 3500 personnel when mai ntenance or repair work is to
be conducted inside anechoi c chanbers. Code 1240 shal |l provide
t echni cal gui dance on request.
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e. Code 1250 shall:

(1) Review safety procedures submtted by anechoi c chanber
saf ety engi neers and nmake recommendati ons for changes or inprove-
nment s.

(2) Review designs for new anechoi c chanbers, and for nodi-
fications or renovations of existing anechoi c chanbers, and make
reconmendati ons for changes or inprovenents.

(3) Assign a fire inspector to each anechoi c chanber and con-
duct inspections of anechoi c chanbers during regularly schedul ed
bui l ding i nspections. Provide the chanber safety representative
with a witten report of any identified di screpancies.

(4) Conduct an annual fire prevention training class and
evacuation drill for each anechoi c chanber

8. Safety Precautions. It is essential in preventing anechoic
chanber fires to elimnate sources of ignition such as overheating
cabl es or notors, welding, soldering, snoking, or anything that
coul d produce the heat necessary for ignition of anechoi c chanber
material or of materials used inside the chanber; and to educate
anechoi ¢ chanber personnel about fire hazards.

a. The followi ng signs shall be posted:

(1) At all entrances to buil dings containing anechoi c cham
bers, a Building Fire Bill (NAVFAC- 11320/9) and a sign stating:

"Thi s building contains an anechoi c chanber facility
that shall produce |ethal gases when exposed to fire.
In the event of fire, evacuate the entire building.”

(2) At all entrances to a chanber, signs stating:

"No person shall work alone in this anechoi c chanber if
t he operation poses an unusual fire hazard, or if the
person is required to work at elevated heights or to
perform sone ot her type of work that exposes hinfher to
unusual safety hazards. |In such situations, other per-
sonnel shall remain within voice and/or visual contact
in order to summon help in the event of an energency.”

"Warni ng! This chanber is not designed for high-power
density application.”

"Thi s anechoi ¢ chanber facility shall produce |etha
gases when exposed to fire. In the event of fire,
evacuate the entire building."”
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b. The foll owing safety features and precautions shall apply:

(1) The annunci ator panels for the fire protection system and
the controls for the ventilation system (see paragraph 8b(3) be-
Il ow) shall be |ocated outside the parent roomso that Code 1250
personnel nust not pass through heavy snoke to reach the panels or
ventilation controls.

(2) Al fire locator controls and evacuation pull stations
shal |l be | ocated outside the hazardous area and as cl ose as possi -
ble to the energency exits.

(3) Mechanical ventilation shall be provided to renove snoke
in case of fire. The ventilation system should have the capabil -
ity of renoving snoke fromthe anechoi c chanber or the parent room
separately or at the sane tine. The objectives of providing
ventilation are to renove snoke so that firefighters can see and
to reduce snoke danmage to the rest of the building.

(4) If an unusual odor is noticed in the vicinity of the
chanber, call Code 1240 on 767-2232 for an evaluation. |f snoke
or fireis detected, call Code 1250 inmmedi ately on 767-3333; do
not wait for an evaluati on by Code 1240.

(5) Electrically operated doors to chanbers should have a re-
note control switch [ocated outside the parent room

c. The followi ng safety precautions shall be incorporated into
the "Safety Procedures" devel oped by the anechoi c chanber safety
representati ve for each chanber:

(1) Equi prrent shall not be |eft operating in the chanber
whi |l e the chanber is unattended unless required for operational
needs. |If equipnent is required to be left operating, it mnmust be
kept at l|east 3 inches away fromthe polyner lining, it nust be
positioned so that air can circulate freely around it, and it nust
not generate enough heat to feel hot to the touch.

(2) Flammabl e or conbustible liquids shall not be handl ed or
stored inside the chanber unless absolutely required. Before
starting repair operations using volatiles or solvents, or tests
that involve the use of fuels, the chanber safety representative’s
approval mnust be obtained and Code 1250 nust be notified. Al co-
hol, commonly used to clean el ectrical conponents, should be re-
pl aced by nonfl anmabl e, non-ozone-depleting materials such as
Genesol v 2004 or Inonox MC. |If the use of flammable liquids is
approved, personnel shall wear electrically conductive shoes or
grounding straps to bleed off static electricity.

(3) Sources of ignition shall not be permtted inside of or
inthe vicinity of the chanber except by special approval of the
anechoi ¢ chanber safety representative. Extrene caution should be
used when using sol dering guns and high-intensity lights in the
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chanber. Portable fluorescent lights are cooler and shoul d be
used when portable lights are required. xyacetylene and arc
wel di ng are prohibited inside anechoi c chanbers.

(4) Al polyrmer materials (as defined in paragraph 6) that
are not installed in anechoic chanbers shall be protected from be-
comng ignited. Such materials shall be stored away from el ec-
trical equipnent, flammable |iquids, welding and sol dering opera-
tions, and other such conditions that may pronote ignition. Pref-
erably, | oose polyner materials should be stored in nmetal cabinets
with signs posted reading: "WARNING This cabinet contains
pol ymer materials that produce |ethal gases when ignited or ex-
posed to flames. Keep all ignition sources and flamable |iquids
away. In the event of a fire involving this material, call the
NDW Fire Department on 767-3333 and evacuate entire building."
Storage of quantities of bul k polymer nmaterials exceeding two cu-
bi ¢ yards, such as new material in cartons awaiting installation,
shal | be approved by Code 1250.

(5) Polyner materials for new chanbers shall be of the high-
est flane-retardant material avail able unl ess operational re-
quirenments call for a lower-rated material. Deviations fromthe
desi gn requirenments specified in paragraph 8b nay be authorized to
nmeet operational requirenents; requests for such deviations shal
be reviewed carefully by all parties concerned.

(6) Before using electrical equipnent in the chanber
(including tenporary flexible wiring or exposed power supply ter-
m nal s), the voltage between the chanber ground and equi pnent
chassis shall be nmeasured across a 10 ohmresistor. The voltage
shall not exceed 0.5 volts.

(7) If a current interruption device activates, all activity
shal | cease and the area shall be inspected before power is re-
st or ed.

(8) Inthe event that fire or snoke is detected, the first
concern is for personnel safety. |If possible, steps should be
taken to contain a fire within the chanber to prevent invol venent
of the entire building. However, personnel should take no actions
that woul d seriously endanger their personal safety. Al person-
nel arriving at the scene of the fire should be advised of the
hazard of breathing toxic gases and of the dangers of absorption
of snoke through the skin. |In case of fire, the procedures bel ow
shall be followed, in the order listed, by the personnel near the
fire who presumably set off the fire alarm

(a) Notify Code 1250. Use autonmatic fire alarmif pos-
si bl e.

(b) Shut off all electrical power to the chanber, in-
cluding Iighting.
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(c) Secure all ordinary doors to the chanber. (Any el ec-
trically operated door should be closed by the renote switch out-
side the hazardous area after determ ning that no one remains in-
si de the chanber.)

(d) Evacuate all personnel fromthe building to a speci-
fied location to facilitate accounting for personnel and for pro-
viding information to Code 1250. Chanber procedures shoul d spec-
ify the neeting area.

(e) Actuate CO, suppression systemif available. Water

del uge systens shoul d be actuated only by order of the anechoic
chanber safety representative or Code 1250.

(f) Evacuate all personnel fromthe buil ding.

(g) Chanber ceiling vents shoul d be opened only by Code
1250.

(9) After a fire, the chanber should not be entered unti
perm ssion has been granted by Codes 1240 and 1250.

(10) Special precautions should be taken for sone tine after
a fire since gases generated by the fire are readily absorbed on
surfaces of the chanber. |[If the chanber has been cl osed for a pe-
riod of tine, toxic gas concentrations can build up inside. Cham
bers should therefore be ventilated continuously, and toxic gas
| evel s shoul d be neasured before entering.

9. Fornms Availability. Building Fire Bill (NAVFAC 11320/9 (4-67))
is available fromthe Qccupational Safety and Health Section (Code
1241) .




