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CHAPTER B2
HEAT STRESS
BO201. DI SCUSSI ON

a. Heat stress is any conbination of air tenperature, thermal radiation
hum dity, airflow, and workload that nmay stress the body as it attenpts to
regul ate body tenperature. Ships can determ ne maxi num exposure limts for
various environmental conditions and individual work rates. Adherence to
t hese naxi mal heat exposure guidelines can prevent or reduce the adverse
physi ol ogi cal effects of heat stress. Additionally, sufficient recovery tine
in a cool environment will help reverse the harnful effects of heat stress.
Heat stress becones excessive when the body's ability to adjust is exceeded,
resulting in increased deep body tenperature. This condition can produce fa-
tigue, rash, cranps (particularly in the extremties and abdonen), profuse
sweati ng, dehydration, tingling in the extremties, pallor, rapid heartbeat,
severe headache, nausea, vomiting, and poor physical and nental performance in
af fected personnel. As body tenperature continues to rise (due to prol onged
exposure), heat injuries (e.g., heat exhaustion or heat stroke) nay occur re-
sulting in severe inpairment of the body's tenperature regulating ability and
possi bl e death. Recogni zi ng personnel heat-stress synptons and obtai ni ng
pronpt nedical attention for affected persons is an all hands responsibility.

b. To obtain accurate and reliable data on heat-stress conditions, ships
shal | conduct heat-stress surveys to record dry-bulb (DB), wet-bulb (WB), and
gl obe tenperature (GI) readings. They nust take DB and WB tenperature with
both thernmoneters shielded fromradi ant heat and the WB nust al so be properly
ventilated to deternine the effects of airflow Measurenent is acconplished
by nmeans of a gl obe thernoneter that provides a val ue representing radi ant and
convection heat transfers to or fromthe body. The Navy uses either a wet-
bul b- gl obe tenperature (WBGI) neter or an automated WBGI data acqui sition sys-
temto neasure each of the above tenperatures. Ships use dry bulb, wet-bulb,
and gl obe tenperature readings to cal culate a single nunber, the WBGT i ndex.
They use the WBGT index, along with the individual’'s physical exertion |eve
to calculate an individual’s perm ssible heat exposure linmt. Appendix B2-A
presents this information in a columar format by neans of the Physiol ogica
Heat Exposure Linmits (PHEL) tables.

c. Wile heat-stress conditions can occur in practically any space or
area on board a ship, machinery spaces, l|aundries, sculleries, galleys, incin-
erator roons, flight decks, and steam catapult roons are the nmost likely to
have the conditions that may cause heat stress. Causes of heat-stress condi-
tions include operations in hot and humd clinates, arduous physical tasks,
steam and water |eaks, boiler air casing | eaks, mssing or deteriorated ther-
mal insulation, and ventilation system deficiencies.

In addition, other factors that reduce physical stami na and enhance suscepti -
bility to heat-stress illness are dehydration, lack of sleep, illness, use of
medi cati on, drugs, alcohol, and the presence of atnospheric contaninants such
as conbustion gases or fuel vapors.

d. Heat Acclinmatization. |In nost individuals, appropriate repeated expo-
sure to heat stress causes a series of physiologic adaptations called acclina-
tization, whereby the body becomes nore efficient in coping with the heat
stress. An acclinmatized individual can tolerate a greater heat stress before
harnful |evel of heat strain occurs. Personnel acquire heat acclinatization
only gradual ly, being fully achieved over a 3-to-4-week | evel of sustained
physical activity. Therefore, unacclimted individuals may increase their
risk of incurring acute adverse health effects fromexposure to harnful |evels
of heat stress.
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e. This chapter establishes Navy policy and procedures for the control of
personnel exposure to heat stress and applies to all ships, including subna-
rines. Ships shall not expose personnel to excessive heat stress and shal
provi de a shi pboard work environnent that mnimzes the probability of such
exposure.

f. This chapter applies to heat-stress control and personnel protection
for nost shipboard operating conditions. It does not apply for the determ na-
tion of heat exposure limts specifically for personnel wearing |ayered or im
per meabl e cl ot hing such as chemi cal /bi ol ogi cal warfare clothing, fire fighting
protective clothing or ensenble, or chenical protective clothing (worn for use
during clean-up of hazardous material spills) or any type of body cooling gar-
nment or devi ce.

B0202. RESPONSI BI LI TI ES

a. The commuanding officer shall:

(1) Establish and enforce an effective heat-stress policy that ensures
personnel heat exposures are linited per this chapter except in an operationa
ener gency.

(2) Review and initial daily, heat-stress surveys that result in re-
duced stay tines.

(3) Conduct an inquiry into the circunstances surrounding all heat in-
juries that result in unconsciousness as prescribed in reference B2-1

(4) Report to the inmrediate superior in conmand (ISIC) those nmateria
deficiencies, beyond ship's force capability to correct, which contribute to
heat - stress conditions aboard the ship.

(5) Report heat-stress related cases as specified in paragraph B0204f.

(6) For ships without an Automated Heat Stress Systeminstalled, en-
sure at least two portable WBGT neters are nai ntai ned onboard.

b. The nedical departnent representative (MDR) shall

(1) I'f an automated heat-stress systemis installed, the ship shal
mai ntain and calibrate at | east one portable WBGI for use in the event that
t he automated system shoul d fail

(2) Review all engineering and non-engi neeri ng heat-stress surveys to
det ermi ne obvi ous inaccuracies, reduced PHEL stay tinmes, and any personne
protective actions being taken. Submt heat-stress surveys that result in re-
duced stay tines to the conmandi ng officer daily for review

(3) Provide training to divisions on heat-stress health hazards, synp-
tons, prevention, and first aid procedures, upon request.

(4) Prepare reports of heat-stress related cases as specified in para-
graph B0204f .

(5) For subnarines, the MDR conducts heat-stress surveys in engineer-
i ng spaces.

c. The engineer officer/reactor officer shall

(1) Ensure dry-bulb thernoneters are installed per paragraph B0204b(1)
and tenperatures are nonitored and recorded per paragraph B0204b(3) and (4).
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(2) Assign and qualify engineering department personnel to perform
heat - stress surveys in engi neering spaces.

(3) If an automated WBGT systemis installed, ensure at |east one
portabl e WBGT neter is naintained and calibrated for use in the event that the
aut onat ed system should fail.

(4) Review heat-stress surveys and ensure stay tinmes for engineering/
reactor personnel are being properly determ ned as specified in paragraph
B0205. Limt personnel heat exposures accordingly, except as approved by the
conmmandi ng of ficer in an operational energency.

(5) Record all heat-stress related deficiencies on Current Ship’'s
Mai nt enance Project (CSMP). Appendi x B2-B provides heat-stress troubl e-
shooti ng and reconmended repair actions.

d. The supply officer, air boss, and other departnent heads shall:

(1) Ensure dry-bulb thernoneters are installed per paragraph B0204b(1)
and tenperatures are nonitored and recorded per paragraph B0204b(3) and (4).

(2) May assign and qualify departnental personnel to conduct heat
stress surveys of departmental spaces. Qualification of personnel shall be
trained as specified in paragraph B0206. b.

(3) Ensure the heat stress surveyor conducts heat-stress surveys per
B0204(4) and B0204(5).

(4) Review heat-stress surveys and ensure stay tinmes for personnel are
bei ng properly determ ned as specified in paragraph B0205. Linit personne
heat exposures accordingly, except as approved by the commandi ng officer in an
operati onal energency.

(5) Record all heat-stress related deficiencies on CSMP. Appendi x
B2-B provi des heat-stress troubl e-shooting and recommended repair actions.

e. Division officers shall

(1) Limt personnel heat exposures per established stay tinmes, except
as approved by the commandi ng officer in an operational energency.

(2) Record all heat-stress related deficiencies on Current Ship’'s
Mai nt enance Project (CSMP) for their respective division

f. Heat-stress surveyors shall:

(1) Be qualified per paragraph B0206b
(2) Perform heat stress surveys as required by paragraph B0204.

g. Al hands shall:

(1) Qotain pronpt nedical attention for personnel who exhi bit heat-
stress synptons.

(2) Follow recomended work practices and procedures for controlling
heat - stress hazards.
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B0203. HEAT- STRESS ELEMENTS

a. Monitoring and surveying of heat-stress conditions. (Paragraph
B0204) .

b. Establishing safe work schedules in heat-stress environnents. (Para-
graph B0205).

c. Investigating and reporting personnel heat injuries. (Paragraph
B0204f and chapter AS6).

d. Training. (Paragraph B0206).
e. Recordkeepi ng.

B0204. HEAT- STRESS MONI TORI NG AND SURVEYI NG

a. Definitions:

(1) Monitoring. Qoserving and recording tenmperatures of DB thernone-
ters at specified watch and/or workstations.

(2) Surveys. Use of a WBGT neter or autonmated WBGI data acquisition
systemto nmeasure DB, WB, and GI, and conpute the WBGT i ndex to determ ne the
amount of tine it is safe to work in a given space. Personnel conducting a
survey can validate the WBGT index using the follow ng forml a:

WBGT = (0.1 x DB) + (0.7 x WB) + (0.2 x GI).

(3) Heat-stress Surveyor. A trained person assigned to conduct re-
qui red surveys.

b. Heat-stress Mnitoring:

(1) Dry-Bulb Thernoneter Positioning. A hanging DB thernonmeter (alco-
hol in glass - NSN 9G 6685-00-243-9964) shall be pernanently nounted at watch
and workstations throughout the ship where heat-stress conditions may exist.

A DB thernoneter shall also be nmounted in non-air conditioned spaces, not nor-
mal |y manned, in which personnel may have to periodically work or conduct

mai nt enance, such as storeroons. These thernoneters shall be nmounted in a po-
sition so they indicate the nost accurate representative tenperature for the
area where workers/wat chstanders spend the majority of their tinme. Placenent
of the DB thernoneters nmay be in or out of the ventilation air stream but nust
be hung at least 2 feet fromany supply ventilation term nal/opening. The
tenperature being nmeasured nust be representative of the heat-stress environ-
ment wor ker s/ wat chst anders experience. Thernoneters shall be hung with a non-
heat conducting material such as plastic or string (never hang with netal
wire) and positioned to nminimze the influence of any adjacent or |ocal heat
or cold sources (avoid direct contact between thernoneter and hot/cold struc-
tural surfaces). |If the difference between the hanging DB thernoneter and the

DB tenperature nmeasured with the WBGT neter, during a survey, is 5°F or
greater at any watch or workstation, then the DB thernmoneter is not represen-
tative of the tenperature at the workstation. The hanging DB nust be rel o-
cated, replaced, or validated by aligning the etch mark with the freezing

point (32°F). A DB thernoneter shall be tenporarily nmounted to nonitor condi-
tions where repairs or nmintenance are being performed in a heat-stress area.
The ship shall install DB thernoneters, at a mininmum in nmain nmachinery
spaces, (fireroonms and engi neroons), auxiliary nachinery spaces, energency

di esel spaces and ot her engi neering spaces containi ng heat sources, as well as
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in laundries, dry cleaning plants, sculleries, galleys, bake shops, and steam
cat apult spaces.
NOTE:

“No Calibration Required” (NCR) stickers are not required to be placed
on DB thernoneters.

(2) Autonated Monitoring System These automated neters shall be
nmounted in a position so they indicate the nost accurate representative tem
perature for the area where workers/watchstanders spend the najority of their
time. Autonmated neters shall be positioned so as to avoid interference with
space activity. |If ventilation is present at the workstation where an auto-
mated sensor will be installed, then the sensor should be located in relation
to the ventilation duct such that airflow to the sensor does not exceed 600
fpm

(3) Dry-Bulb Tenperature Readings. The ship shall record DB tenpera-
ture readi ngs when the ship is underway or when potential heat-stress condi-
tions exist while in port. The ship shall nonitor the follow ng conpartnents
when manned: nmain nmachi nery spaces, (fireroonms and engi ne roons), auxiliary
machi nery spaces, energency di esel spaces, |aundry spaces, sculleries, gal-
| eys, bake shops, and steam catapult spaces. Assigned personnel shall nonitor
conpartnents as foll ows:

(a) Every 4 hours for nmanned spaces if DB tenperatures do not ex-
ceed 85° F

(b) Every hour for manned spaces if DB tenperatures exceed 85° F

(c) Every hour at tenporary installations where the DB tenperature
exceeds 85° during repair or maintenance operations.

(4) Dry-Bul b Tenperature Recordi ng

(a) DB tenperatures shall be recorded on a prepared |og and re-
vi ewed by the space supervisor (e.g. nmachinist mate of the watch (MMOW, gal -
ley captain). |If a DB tenperature exceeds the tenperature per paragraph
B0204c(4) (a), the space supervisor shall circle (in red) the DB reading and
i mediately notify the watch supervisor (i.e. engineering officer of-the-watch
(EOCOW, division officer, etc). The watch supervisor shall direct heat-stress
surveys to be conducted and enforce the resulting stay tines.

(b) The space supervisor (e.g. MMOW galley captain) shall record
and review the DB tenperatures for the automated systemeither as part of the
centralized data acquisition system or as printed copies. The space supervi-

sor shall initial in the appropriate box and check the appropriate notation in
the conputer log. |If a DB tenperature exceeds the tenperature per paragraph
B0204c(4) (a), the space supervisor shall inmediately notify the watch supervi -

sor (e.g. engineering officer of-the-watch (EOOW, division officer). The
wat ch supervi sor shall direct heat-stress surveys to be conducted and enforce
the resulting stay tines.

C. Heat-stress Surveys - WBGI Meter

(1) The heat-stress surveyor deternines environnental heat-stress con-
ditions using the WBGT neter (Moddel RSS 220, NSN 7G 6685-01- 055-5298 or Heat -
Stress Mnitor - Mdel 960, NSN 3H 6665-01-333-2590), or an autonated WBGT
systemthat provides a direct readout to a centralized data acquisition sys-
tem Each nethod nmeasures dry-bul b, wet-bulb, and gl obe tenperature and inte-
grates theminto a single heat-stress value, the WBGT index. Appendi x B2-C,
Use of the WBGT Meter, provides detailed information and procedures regardi ng
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the proper use and care of the WBGI neter. The surveyor uses the WBGI i ndex,
along with the individual’s physical exertion level, to determ ne the perm s-
sible heat exposure limts referred to as the Physiol ogi cal Heat Exposure Lim
its or PHEL stay ti nes.
NOTE:
WBGT neter val ues are not accurate bel ow 65°F.

(2) Measurenent Techni ques

(a) Wien surveying a work or watch station using the WBGT neter,
the surveyor shall position the neter where the worker/watchstander woul d nor-
mal |y stand or where the intended work is to be perforned, with ventilation
arranged to provide normal ventilation at that |ocation. For specific operat-
ing instructions, see appendi x B2-C paragraph 3.

(b) The heat-stress surveyor shall conduct the first WBGI neasure-
ment in the workspace after the neter has been in the space 5 mnutes to en-
able it to equilibrate to the surrounding area. The heat-stress surveyor will
wait 3 minutes at each subsequent watch or workstation to allow the neter to
equi li brate before taking the reading.

(c) Wiere automated WBGT sensors are used, watchstanders shoul d
take care not to shield the autonmated WBGT sensor fromairflow or heat sources
so that readings reflect an accurate watchstander stay tine.

(3) Recording and Reporting Survey Results:

(a) The heat-stress surveyor shall record all non-automated survey

readi ngs to the nearest 0.1°F on a Heat-Stress Survey Sheet simlar to the
ones found in appendix B2-D. The surveyor shall use the WBGT index reading to
determ ne the PHEL stay tine per section B0205. The surveyor shall record the
PHEL curve used and the correspondi ng exposure tinme on the survey sheet. Upon
conpl etion of the survey and determinati on of PHEL stay tinmes, the heat-stress
surveyor shall note any stay tinmes for manned watch or workstations that, un-
der routine conditions, are less than the watch or work period. The surveyor
shall circle these readings on the sheet in red. The surveyor shall notify
space supervisors and responsi bl e departnent heads i nmedi ately of the reduced
exposure times. |If a survey results in a PHEL stay tine which is |ess than
the work or watch period, the departnent head responsible for the space shal
pronptly notify the commandi ng officer of the condition, indicating action be-
ing taken to protect personnel and/or to reduce the excessive heat-stress

si tuation.

(b) The heat-stress surveyor shall print all automated survey
readings on a pre-formatted Heat-Stress Survey Sheet. The surveyor shall cir-
cle in red, on the Heat-Stress Survey Sheet, any PHEL stay tines for nanned
wat ch or workstations that, under routine conditions, are |less than the watch
or work period. The heat-stress surveyor shall notify workspace supervisors
and responsi bl e departnent heads i medi ately of the reduced exposure tines.
The departnent head shall pronptly notify the conmandi ng of ficer of the condi-
tion, indicating personnel protective action being taken, and action, if any,
to reduce the excessive heat-stress situation

(c) Ships shall use a Heat-Stress Survey Sheet in a fornat sinilar
to the one found in appendi x B2-D to record heat-stress infornation. Ships
using a database or fitted with an autonated system and installed WBGI sen-
sors, may use a conputer printout for the Heat-Stress Survey Sheet. The sur-
veyor shall record the follow ng heat-stress information on the Heat-Stress
Survey Sheet nmanual or conputer printout.

Encl osure (1) B2- 6



OPNAVI NST 5100. 19D
05 Cct ober 2000

1. Date and time of survey

2. In the followon survey formidentify a tinme and tenpera-
ture.

3. Stations surveyed, including the follow ng information for

each station:

a. Time WBGT neasurement was taken at the |ocation

b. Hanging DB tenperature. Not required for the auto-
mat ed system

c. WBGT neter readings for DB, WB, GI and WBGT

d. PHEL curve for the station and the correspondi ng expo-

sure tine.
NOTE:
Only the colum that pertains to the current watch/work situation
needs to be conpleted (e.g. all four colums do not need to be filled
in).

4. WBGT Validation. The heat-stress surveyor shall manually
cal cul ate the hi ghest WBGT i ndex obtained using the formla:

WBGT = (0.1 x DB) + (0.7 x WB) + (0.2 x GI)

The surveyor shall conpare cal cul ated WBGT to the neter WBGT and the two read-

ings shall be within 0.2°F. The autonmated system does not require VWBGT vali -
dati on.

(d) The heat-stress surveyor shall note any material deficiencies
that may be contributing to adverse heat-stress conditions and record them on
the survey sheet. Additionally, personnel shall comrent on the availability
of drinking water on the survey sheet.

(e) The surveyor shall record the hanging DB tenperatures on the
Heat - Stress Survey Sheet. |If the difference between the hangi ng DB t her mone-
ter and the DB tenperature neasured with the WBGT neter, during a survey, is

5°F or greater at any watch or workstation, the DB thernoneter is not repre-
sentative of the tenperature at the workstation. Relocate, replace or vali-

date the hanging DB by aligning the etch nmark with the freezing point (32°F).
This is not required with the automated system

(f) Follow ng the departnent head' s review, all Heat-Stress Survey
Sheet's, including engineering, shall be delivered to the MDR  The MDR shal
review all engineering and non-engi neeri ng heat-stress surveys to deternine
obvi ous inaccuracies, reduced PHEL stay tinmes, and any personnel protective
actions being taken and submit Heat-Stress Survey Sheets daily to the command-
ing officer. The commanding officer shall initial the survey sheets, and re-
turn the sheets to the appropriate departnent.

(4) Space Surveys. Ships shall conduct the survey of spaces for heat
stress using the WBGT neter:
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(a) At all nanned watch/workstations within the space whenever the
tenperature froma pernanently nmounted hangi ng DB thernoneter reaches or ex-
ceeds the follow ng tenperature requirenents:

PHEL | through I

Wat ch/Work | ength 4 hours or |ess DB => 100°F

Wat ch/Work | ength greater than 4 hours DB => 90°F

PHEL 1V through VI DB = 85°F.
NOTES:

1. Daily WBGI Space Surveys at the hottest tine of the day are no
| onger required.

2. Shipboard conditions cannot be adequately addressed by a single dry
bul b value. For watches |onger than 4 hours or activity levels
greater than PHEL 111, a 100°F tenperature would m ss potentially se-
rious heat-stress conditions. The values |listed above take into con-
sideration likely levels of relative hunmdity, watch duration’s, and

| evel s of activity. Under normal operations, routine watches in engi-
neering spaces are expected to be 4 hours at a PHEL Il or | ower.

PHEL IV through VI apply to above average work rates.

(b) I'n any space when a heat injury (heat exhaustion or heat
stroke) occurs.

(c) Prior to conducting Engineering Casualty Control (ECC) drills:

1. If the drill-set exceeds 3 hours (not required in spaces
not affected by the drill or in areas that are unnmanned)
2. If already in a reduced stay time, the surveyor shall use

the nost current heat-stress survey and calculate stay times for ECC watch
standers using the ECC PHEL val ues in appendi x B2-A.

The I ength of the exercises cannot exceed the watch PHEL stay tines.
NOTE:

Not applicable to subnmarines, which have air-conditioned engi neering
spaces.

(d) I'n any space when the comandi ng of ficer deternines that a
heat -stress situation nmay occur

(e) As required for followon surveys (see paragraph B0204.c(5)).

(5) Followon Surveys. Ships shall acconplish foll ow on surveys, of
heat - stress spaces, using the WBGT neter as foll ows:

(a) For engineering spaces on nuclear, gas turbine and di esel pow
ered shi ps

1. If the survey resulted in a PHEL stay time greater than
the duration of the normal watch or work period and did not require a change
fromthe normal watch/work time. No further follow on surveys are required

unl ess the hanging DB tenperature increases by nore than 5°F fromthe hanging
dry bulb tenmperature in the previous survey.
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2. If the survey resulted in a PHEL stay tinme |ess than the
duration of the manned watch or workstation then the watch/work times shall be
adjusted to reflect the new PHEL stay times indicated by the WBGT. A foll ow

on survey is only required if the DB tenperature increases by 5°F or nore from
the hanging DB tenperature in the previous survey. |f the hanging DB tenpera-
ture drops bel ow the val ue in paragraph B0204c(4) and return to a nornal

wat ch/work tine is desired, a survey shall be conducted to ensure conditions
allowing a return to normal watch/work periods have been reestablished.

(b) Two options are provided for followon surveys for engineering
spaces on non-nucl ear, steam powered ships and for |aundries, sculleries, gal-
| eys, steam catapult spaces and arresting gear spaces.

1. Follow on surveys where WB and DB tenperatures are not
noni tored and recorded each hour. Follow on surveys shall be conducted prior
to the end if the current manned watch or work period as indicated in the pre-
vious survey. Follow on surveys shall continue to be conducted each
wat ch/work period until the conditions specified in paragraph B0204c(4) no
| onger exi st.

2. Follow on surveys where WB and DB tenperatures are noni -
tored and recorded each hour at nmanned wor kst ati ons.

a. |f the WBGT survey resulted in a PHEL stay tine
greater than the duration of the normal watch or work period, a change from
the normal watch/work tine is not required. Follow on surveys are not re-

qui red unless the DB tenperature increases by 5°F or nore and/or WB tenpera-
ture increases by 3°F or nore fromthe DB and WB tenperatures recorded from
the previous survey. The DB and WB tenperature nust be neasured each tinme us-
ing the sane instrunent/device. The WBGI neter, notorized psychroneter, or
commercially avail abl e hygroneter nmay be used to neasure DB and WB tenpera-
ture. |If the DB tenperature drops bel ow the val ue in paragraph B0204c(4) and
return to a nornmal watch/work tinme is desired, then a survey shall be con-
ducted to ensure conditions allowing a return to normal watch/work peri ods
have been reestablished.

b. If the WBGT survey resulted in a PHEL stay tinme |ess
than the duration of the manned watch, or work period, the watch/work tine
shal |l be adjusted to reflect the new stay tinmes indicated by the WBGI. Fol -
| ow-on surveys are not required unless the DB tenperature increases by 5°F or
nore and/ or WB tenperature increases by 3°F or nore fromthe DB and WB tem
peratures recorded fromthe previous survey. The DB and WB tenperature mnust
be nmeasured each tine using the sane instrument/device. The WBGI neter, no-
torized psychroneter, or conmercially avail able hygroneter nmay be used to
measure DB and WB tenperature. |f the DB tenperature drops bel ow the value in
par agraph B0204c(4) and return to a nornmal watch/work time is desired, then a
survey shall be conducted to ensure conditions allowing a return to nornal
wat ch/ wor k peri ods have been reestablished.

NOTE:

The departnent head nmay el ect to have nore than one stay tine rotation
in a wirkspace. This would allow the majority of personnel to take
advantage of a longer stay tine instead of limting all personnel to
the nost restrictive stay tine. |If nore than one watch tine rotation
is inmplemented for a space it shall be indicated on the Heat-Stress
Survey Sheet .

For exanple: A steam powered ship in the Indian Ccean has obtai ned

the follow ng readings froman auxiliary space during the | atest heat-
stress survey conducted at 1400:
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Top Watch WBGT = 92 PHEL = I1l, Stay tinme = 4:10
Evap Watch WBGT = 93 PHEL = Il, Stay tinme = 3:50
Air Conp Watch WBGT = 92 PHEL = I1l, Stay tinme = 4:10
SSTG Wat ch WBGT = 92 PHEL =11, Stay time = 4:10
Messenger WBGT = 92 PHEL = IIIl, Stay tinme = 3:30

The engi neer officer assigns a 3 X 6 watch (3 hours watch in the space
and 6 hours outside the space) for the evap watch and t he nessenger
The engi neer officer assigns everyone else in the space to a 4 X 8

wat ch (4 hours watch in the space and 8 hours outside the space). The
time outside the space nmust be in a cool er environnent.

(c) ECC. A heat-stress survey to restore the normal watch is not
required at the end of the ECC drill set unless a DB tenperature at any manned
wat ch station exceeds the appropriate value identified in paragraph
B0204c(4) (a).

Appendi x B2-E provides heat-stress survey decision diagrans that outline heat-
stress survey and foll owon requirenents.

(6) Tinme Weighted Mean (TWWM WBGT Val ues. The TWM WBGT is for use in
especi ally hot environnents where reduced stay tines have been i nposed on
wat ch/work standers. The TWM WBGT is an optional, not nandatory provision
for use if an air-conditioned booth or cool er space is avail able for personne
to spend tine in the cool climte and afford them sonme relief fromthe heat in
the space. Wen inplenented, the TWM changes the WBGT val ue for that individ-
ual and increases the length of tinme they can now spend at their watch/work
station. Appendi x B2-F provides ships that have this ability with a way of
properly cal cul ating the new WBGT val ue

d. Recovery Tine For Personnel Reaching Exposure Linmts

(1) Supervisors shall direct personnel standing watch or working in
spaces in reduced stay tines (except in operational enmergencies) to |leave the
heat -stress environnent prior to the expiration of the PHEL stay tinme. These
personnel shall nove to a cool, dry area conducive to rapid physiol ogical re-

covery (an area with an optinum DB tenperature of |ess than or equal to 80°F).

(2) Preferred recovery environnents are those that are air conditioned
within the standards of reference B2-2. Provided there is no evidence of ac-
cunul ated fatigue, the Iength of recovery tinme shall be equal to twi ce the ex-
posure time or 4 hours whichever is less. After conpleting the necessary re-
covery period in preferred environnental conditions, an individual who none-
thel ess renmains tired, unable to carry out normal work requirenents, or has an
i ncreased incidence of health disorders shall be referred to the MDR for
eval uati on.

(3) Supervisors shall direct personnel experiencing heat-stress synp-
tons while standing watch or working in the workspace, to report inmnediately
to the MDR for eval uation.

e. Recommendations for Wrking in Heat-stress Environnents

(1) Drink nmore water than satisfies thirst. Do not wait until you are
thirsty to start drinking (scuttlebutts nust be readily available and i n work-
ing order). It is inportant that personnel stay hydrated. A device that has
proved very effective in hel ping personnel to stay hydrated on flight decks,
steam catapult spaces, engineering spaces, laundry and in other hot |ocations
on ship is the Canel bak® (or equivalent) drinking system It holds 1.8 liters
of water and is worn like a backpack with a straw mechanismthat allows the

Encl osure (1) B2- 10
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person to drink anytime or anywhere. The Canel bak® has proved very effective
in helping to keep personnel hydrated especially in areas such as the Persian
Qulf. It is available in the stock system under NSN 9Q 8465-01- 396- 9855

(2) Eat three well-balanced neals daily.

(3) CGet adequate rest. At |least 6 hours of continuous sleep per 24
hours is reconmrended.

(4) Except where fire retardant or fire-fighting clothing is required,
wear clean clothing conposed of at |east 35 percent cotton (nore natural fiber
content allows nore effective evaporation of water from clothing).

(5) Do not take salt tablets.
(6) Limt intake of caffeinated drinks.

(8) The fleet has used several cooling vests in the stock sys-
temin alimted capacity. Initial research on one of these vests shows that
if properly used in a heat-stress environnent it can reduce thermal strain.
However, when using cooling vests, personnel shall adhere to PHEL stay tines
as described in this chapter until revised PHEL curves are established for the
cool i ng vest.

NOTE:
The use of using cooling vests that contain paraffin-based phase
change nmaterial is not recomended. This material nay be flanmable
and nust be stored per the requirenents for flanmable naterial in
chapter C23.

f. Reports and Forns

(1) Personnel exposed to excessive heat stress nay require the profes-
sional judgment of a trained MDR to deternine the presence or absence of a
heat-rel ated disorder. |If the result of the evaluation indicates a heat-
rel ated case the MDR shall prepare a Heat/Cold Case form (NAVMED 6500/1). Ap-
pendi x B2-Gis an exanple of this form The senior MDR nust sign the form and
the conmandi ng of ficer shall forward the formto: Conmanding O ficer, Navy
Envi ronmental Health Center (NAVENVI RHLTHCEN). This formis avail abl e under
st ock number 0105-LF-015-0800. Submnission of this formto NAVENVI RHLTHCEN
will assist BUMED in identifying both personnel and material areas that re-
qui re assi stance in achieving better heat-stress control

NOTE:

If a heat-stress case results in 5 or nore | ost workdays, a M shap Re-
port shall be submitted per chapter A-6 in addition to the subm ssion
of the Heat/Cold Case form

(2) NAVENVI RHLTHCEN shal | provide a fiscal year-end sumary of ship-
board heat-stress cases fromtheir database by type of operation, and ship
class to CNO (N454), COWAVSEASYSCOM ( SEA 03L5), and the Fleet Conmanders in
Chi ef .

B0205. PHEL DETERM NATI ON

a. The WBGT index provides a neasure of environmental conditions. 1In or-
der to deternmine the permssible exposure limt in these conditions, an addi-
tional piece of information is required the degree of effort entailed by the
particular job. The nore strenuous the job, the shorter the all owabl e expo-
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sure linmt. The Navy has devel oped si x physi ol ogi cal heat exposure limt
(PHEL) curves, each applying to a different work rate, ranging fromlight work
(PHEL Curve |) to heavy work (PHEL Curve VI). The PHEL Curve Ceneral Applica-
bility table (table B2-A-1) in appendi x B2-A provides the applicable stay
times allowed for a specific WBGT reading. For types of work not presented in
tabl e B2-A-1, the MDR should consult reference B2-2, articles 3-12 and 3-13.
For conparison, exanples of light work include sweepi ng down, painting, ad-
justing automatic conbustion controls, changing and cl eaning |lube oil strain-
ers, and bl eeding hydraulic oil. Exanples of heavy work include nmanually

chi pping and wire brushing in preparation for painting, handling cargo and
supplies, replacing |arge valves, cleaning |ube oil sunps, and disassenbly or
reassenbly of large or heavy equi pnent. The PHEL curves were devel oped and
are accurate for nornal, healthy personnel who have had adequate rest, (6
hours continuous sleep in the last 24 hours), adequate water intake, and ade-
guate recovery tine from previous heat-stress exposure (2 hours recover for
every 1 hour exposure or 4 hours naximun). Personnel are assuned to be wear-
ing clothing consisting of a | east 35 percent cotton fiber, not containing
starch, and readily pernmeable to water transfer. Table B2-A-2 presents the
PHEL Chart in a tabular format. Table B2-A-3 presents the PHEL values in a
tabul ar format for the presence of fuel conbustion gases.

b. Procedures

(1) Curve Selection

(a) Routine Operations. Applicable PHEL curves shoul d be deter-
m ned by selecting the appropriate curve listed in table B2-A-1

(b) Non-routine Operations. Non-routine operations, such as per-
form ng operations in out-of-nornmal plant configurations, increases in nornal
wat chst ander work rate, and m nor equi pnent casualties require the use of the
next hi gher nunber curve above that specified in table B2-A-1 for routine op-
erations. For exanple, if the stay tine for a particular watchstander is de-
termned to be PHEL Curve | during normal operations, then the exposure linmt
for the watchstander should be deterni ned using PHEL Curve Il during difficult
or nore active than nornal watches.

(c¢) Engineering Casualty Control Exercises. Witchstanders shal
have their stay tines determ ned by selecting the appropriate curve listed in
tabl e B2-A-1.

(d) Heavy Work. Personnel conducting heavy repairs or other
strenuous work shall have their stay tinme determnmi ned by using PHEL Curve VI.

(2) Effects of Personnel Health Status on Curve Selection. As indi-
cated, the PHEL curves and the assignnment in table B2-A-1 are based on normal
heal t hy personnel who have adequate rest and recovery from previ ous heat -
stress exposures. Personnel having repetitive exposures to heat stress with-
out sufficient recovery may experience cunul ative fatigue. Additionally, per-
sonnel with a respiratory systemcold and/or infection, |acking sufficient
sleep (less than 6 hours in the past 24 hours), experiencing dehydration, hav-
ing clinically confirmed hypertension or taking nedication which adversely ef-
fects body tenperature are nuch nore prone to systemc heat injuries. Maxinmum
exposure limts for these personnel cannot be reliably predicted using the
PHEL Chart in table B2-A-1. The senior NMDR on a case-by-case basis shall de-
term ne appropriate exposure limts for these personnel

(3) Curve Selection if Personnel Heat Injuries Cccur. |If, after de-
term ning personnel stay tines per this section, a heat exhaustion or heat
stroke occurs, then the stay times for all other personnel in the space shal
i medi ately be reduced by recal culating stay tines using the next nunerically
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hi gher PHEL curve than specified by table B2-A-1. The work and health status
of the individual suffering the injury shall be reviewed. Wen the cause of

the injury has been reasonably resolved, the stay times for personnel in the

space shall be deternined using the | atest WBGT i ndex and the normally appro-
priate curves as indicated in table B2-A-1

(4) WBGI/PHEL Determi nation. The heat-stress surveyor shall use the
PHEL table (table B2-A-2). To use the PHEL table, the heat-stress surveyor
nmust first round the recorded WBGT i ndex to the next higher whol e nunber
value. This can be done easily as the WBGTI index is recorded in tenths of a
degree F. For exanple: 85.1°F would be rounded to 86°F and 89. 9°F woul d be
rounded to 90°F; but 92.0°F would remain 92°F. Using the whol e nunber val ue of
the WBGT i ndex, the heat-stress surveyor would obtain the perni ssible stay
time in hours and mnutes under the columm for the PHEL curve determ ned using
table B2-A-2. Hence, for a recorded WBGT i ndex of 85.1°F or 85.8°F the stay
time for PHEL Curve IIl is 5 hours and 55 ninutes.

(5) The current WBGI/ PHEL i ndex for each watch stander can be read
fromany of the I CAS or PC connected stations.

(6) Inpact of Personal Status Change on Exposure Linits. |If a per-
son’s status changes during the period of a watch, e.g., the person assunes a
watch in a different |ocation or works at a different exertion |evel, stay
times shall be conputed using the procedures for Remaining Safe Stay Tines
provided in reference B2-2, article 3-13(5)(b).

(7) Inpact of Fuel Conbustion Gases (Stack Gas) and Fuel Vapors on Ex-
posure Limts

(a) Fuel conbustion gases (stack gas) and fuel vapors can have se-

vere physiol ogical inpact on personnel. The effects of these environnental
factors are intensified by heat stress. Prolonged exposure to relatively | ow
concentrations can inpact the ability of personnel to work safely. |f soneone

entering a workspace or area for the first time in approximtely 4 hours or
nore can snell the odor of stack gas and/or fuel vapors, then a harnful con-
centration may be present. Personnel should be checked for the follow ng
synpt ons:

1. Eyes watering and/or burning
2. Difficulty in breathing normally

3. Tingling or nunmbness of the tip of the tongue, tip of the
nose, finger tips and/or toes

4. Generalized sensation of mld alcoholic intoxication wth-
out al cohol consunption within the past 24 hours.

(b) If two or nore of the above synptons are exhibited, then expo-
sure linmts must be reduced as foll ows:

1. Using the |latest WBGT index values, determ ne the PHEL
stay tinme by using table B2-A-3; or

2. Calculate the PHEL stay tinme for existing heat-stress con-
ditions per paragraph B0205b(4), and divide that stay tine by three to obtain
the new stay tinme. For exanple, if the exposure limt due to heat stress is 4
hours, then the exposure linmt with stack gas and or fuel vapors present woul d
be reduced to 1 hour and 20 m nutes. Pronpt renoval of affected personnel to
fresh air is essential. Article 3-11 of reference B2-2 discusses the physio-
| ogi cal effects to personnel exposed to stack gas and fuel vapors in detail

B2- 13 Encl osure (1)
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B0206. TRAI NI NG

a. Al hands shall receive heat-stress training upon reporting aboard.
This training nay be conducted by showi ng the heat-stress videotape Play it
Cool : Heat-Stress Prevention Afloat (8055801-DN), or by using the heat stress
Lesson Trai ning Guide avail abl e through the Navy Cccupational Safety and
Heal th and Environnental Training Center (NAVOSHENVTRACEN) website at
http://ww. norva. navy. ml/navosh At a mininumthis training nust include:

(1) Heat-stress heal th hazards

(2) Synptons of excessive heat-stress exposure

(3) Heat-stress first aid procedures

(4) Heat-stress nonitoring

(5) Causes of heat-stress conditions.

b. Heat-stress surveyors assigned to perform WBGI surveys shall be

trained and qualified using the Heat-Stress Surveyor Watchstation 303 (for-
mal |y Heat-Stress Mnitor Watchstation 303) of the Safety Prograns Afl oat Per-

sonnel Qualifications Standard (PQS), NAVEDTRA 43460-4B within 12 weeks of as-
si gnnent .

CHAPTER B2
REFERENCES
B2-1 Manual of the Judge Advocate General (JAG Manual)

B2- 2 NAVMED P-5010-3, Manual of Naval Preventive Medicine, chapter 3:
Ventilation and Thernmal Stress Ashore and Afl oat (NOTAL)
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PHEL CURVE GENERAL APPLI CABI LI TY SELECTI ON

PERSONNEL

St eam Propel | ed Shi ps

A Propul si on Spaces

CoNOO kWb E

BTOW

Consol e Operator

Upper Level man (checkman)
Lower Level man

MFP WAt ch

Bur ner man

ECOW

MVOW

Throttl eman

EMOW

. Upper Level man(SSTGQ
. Lower Level man

(Lube G |/ Condensate)

. Evaporat or Watch
. Messenger (See Note Bel ow)

NOTE:

Rout i ne
Wat ch

PHEL CURVE

Casual ty

Control Drills

Messenger stay tines should be determ ned by taking the average of

all WBGT Index values for the space not

boot h.

In nost cases this wll

B. Auxiliary Spaces

TTIOTMmMOO >

1. Al Wwatches
. Di esel Propelled Ships
ECOW
POOW
EMOW

Throttl erman

Repair El ectrician
SSDG Wat ch

Boi | er Watch
Evapor at or Watch
O | er/ Messenger

i ncl udi ng the consol e
give a longer stay tine than using
PHEL Curve values listed for the messenger above

< -
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A FFG 7, DD 963, and CG 47
Cl ass Shi ps
1. Al Engineering Watch
Per sonnel
B. DDG- 51 d ass Shi ps
1. ERO
2. PSM ERM
3. ASM
4. AS/ VCDO
5. Sounding and Security Watch
6. OD Box Watch
*Includes restricted nmaneuvering and casualty control
C. ACE dass Ships

Gas Turbi ne Propelled Ships

1. PSM
2. ASM
3. Auxiliary Rover

I V. Steam Catapult Spaces

A
V. Al

oOwx

Al'l Watches
O her Surface Ship Spaces
ECC Moni tors/ | nspectors

Laundry Personnel
Scul | ery Personnel

Gal l ey & Food Service Linell

Per sonnel

VI . Subnari nes

A

Engi ne Room

1. EOCOW

2. EWs

3. Throttl eman

4. Reactor QOperator
5. Electrical Operator
6. Upper Level

7. Lower Level

8. Evaporator Watch

9

Engi neering Drill Mbnitors

Auxi | i ary Spaces
Al'l Wat ches

1.
O her Spaces
1. Food Servi ce Personnel

Appendi x B2-A
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PHYSI OLOGd CAL HEAT EXPOSURE LIM TS (PHEL) TIME TABLE

. 19D

Tabl e B2-A-2

(Wthout the presence of fue

Si x PHEL Curves (Tota

conbusti on gases/ fuel

Exposure Tine in Hours: M nutes)

vapors)

VBGT | ndex (F) | |1 111 |1V \V Vi
80.0 >8: 00 >8: 00 >8: 00 8: 00 6: 35 4:30
81.0 >8: 00 >8: 00 >8: 00 7:45 6: 00 4: 05
82.0 >8: 00 >8: 00 8: 00 7:05 5.25 3:40
83.0 >8: 00 8: 00 7. 45 6: 25 4: 55 3:20
84.0 >8: 00 8: 00 7: 05 5:55 4: 30 3: 05
85.0 8: 00 7:45 6: 30 5:20 4: 05 2:50
86.0 8: 00 7:05 5.55 4: 55 3:45 2:35
87.0 7. 25 6: 30 5.25 4: 30 3:25 2:20
88.0 6: 45 5:55 4: 55 4: 05 3:10 2:10
89.0 6: 10 5: 25 4: 30 3: 45 2:50 2:00
90.0 5:40 5:00 4:10 3: 25 2:40 1: 50
91.0 5.15 4: 35 3:50 3:10 2:25 1: 40
92.0 4: 50 4:10 3:30 2:55 2:15 1: 30
93.0 4: 25 3:50 3:15 2:40 2:00 1: 25
94.0 4: 05 3: 35 3:00 2:25 1:50 1:15
95.0 3:45 3:15 2: 45 2:15 1:45 1:10
96.0 3:25 3:00 2:30 2:05 1:35 1: 05
97.0 3:10 2:45 2:20 1:55 1: 25 1: 00
98.0 2:55 2:35 2:10 1: 45 1: 20 0: 55
99.0 2:40 2:20 2:00 1:40 1:15 0: 50
100.0 2:30 2:10 1:50 1: 30 1:10 0: 45
101.0 2:20 2:00 1:40 1: 25 1: 05 0: 45
102.0 2:10 1:50 1:35 1:15 1: 00 0: 40
103.0 2:00 1: 45 1: 25 1:10 0:55 0: 35
104.0 1:50 1: 35 1: 20 1: 05 0:50 0: 35
105.0 1:40 1: 30 1:15 1: 00 0: 45 0: 30
106. 0 1:35 1: 25 1:10 0: 55 0: 45 0: 30
107.0 1: 30 1:15 1: 05 0: 50 0: 40 0: 25
108. 0 1: 20 1:10 1: 00 0: 50 0: 35 0: 25
109.0 1:15 1: 05 0:55 0: 45 0: 35 0: 25
110.0 1:10 1: 00 0:50 0: 40 0:30 0: 20
111.0 1: 05 1: 00 0:50 0: 40 0:30 0: 20
112.0 1: 00 0: 55 0: 45 0: 35 0: 25 0: 20
113.0 0:55 0: 50 0: 40 0: 35 0: 25 0: 15
114.0 0:55 0: 45 0: 40 0: 30 0: 25 0: 15
115.0 0:50 0: 45 0: 35 0: 30 0:20 0: 15
116.0 0: 45 0: 40 0: 35 0: 25 0: 20 0: 15
117.0 0: 45 0: 40 0: 30 0:25 0: 20 0:10
118.0 0: 40 0: 35 0: 30 0: 25 0: 15 0: 10
119.0 0: 35 0: 35 0: 25 0: 20 0: 15 0:10
120.0 0:35 0: 30 0:25 0: 20 0:15 0:10
121.0 0: 35 0: 30 0: 25 0: 20 0: 15 0: 10
122.0 0: 30 0: 25 0: 20 0:15 0:15 0:10
123.0 0: 30 0:25 0: 20 0:15 0:10 0:10
124.0 0: 25 0: 25 0: 20 0:15 0:10 0: 05

Appendi x B2-A
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TABLE B2- A-3
(Wth the presence of fuel conbustion gases/fuel vapors)

Si x PHEL Curves (Total Exposure Tine in Hours:M nutes)

WBGT | ndex (F) I Il 111 IV \Y Vi

80.0 4: 50 4: 15 3: 30 2: 55 2:15 1: 30
81.0 4: 25 3: 50 3:10 2:40 2: 00 1: 20
82.0 4: 00 3: 30 2: 55 2: 25 1: 50 1:15
83.0 3:40 3:10 2:40 2:10 1: 40 1:10
84.0 3: 20 2: 55 2: 25 2: 00 1: 30 1: 00
85.0 3: 00 2:40 2:10 1: 50 1: 25 0: 55
86.0 2: 45 2: 25 2: 00 1: 40 1: 15 0: 50
87.0 2: 30 2:10 1: 50 1: 30 1:10 0: 45
88.0 2: 20 2: 00 1: 40 1: 25 1: 05 0: 40
89.0 2: 05 1: 50 1: 30 1; 15 1: 00 0: 40
90.0 1: 55 1: 40 1: 25 1: 10 0: 55 0: 35
91.0 1: 45 1: 30 1:15 1: 05 0: 50 0: 30
92.0 1: 35 1: 25 1: 10 1: 00 0: 45 0: 30
93.0 1: 30 1: 20 1: 05 0: 55 0: 40 0: 25
94.0 1: 20 1:10 1: 00 0: 50 0: 35 0: 25
95.0 1:15 1: 05 0: 55 0: 45 0: 35 0: 20
96.0 1:10 1: 00 0: 50 0: 40 0: 30 0: 20
97.0 1:10 0: 55 0: 45 0: 40 0: 30 0: 20
98.0 1: 05 0: 50 0: 40 0: 35 0: 25 0: 15
99.0 0: 55 0: 45 0: 40 0: 30 0: 25 0: 15
100.0 0: 50 0: 45 0: 35 0: 30 0: 20 0: 15
101.0 0: 45 0: 40 0: 35 0: 25 0: 20 0: 15
102.0 0: 40 0: 35 0: 30 0: 25 0: 20 0: 10
103.0 0: 40 0: 35 0: 30 0: 25 0: 15 0:10
104.0 0: 35 0: 30 0: 25 0: 20 0: 15 0:10
105.0 0: 35 0: 30 0: 25 0: 20 0: 15 0:10
106.0 0: 30 0: 25 0: 20 0: 20 0: 15 0: 10
107.0 0: 30 0: 25 0: 20 0: 15 0:10 0:10
108.0 0: 25 0: 25 0: 20 0: 15 0: 10 0: 05
109.0 0: 25 0: 20 0: 15 0: 15 0:10 0: 05
110.0 0: 25 0: 20 0: 15 0: 15 0: 10 0: 05
111.0 0: 20 0: 20 0: 15 0:10 0:10 0: 05
112.0 0: 20 0: 15 0: 15 0:10 0: 10 0: 05
113.0 0: 20 0: 15 0: 15 0:10 0: 05 0: 05
114.0 0: 15 0: 15 0: 10 0:10 0: 05 0: 05
115.0 0: 15 0: 15 0:10 0:10 0: 05 0: 05
116.0 0: 15 0:10 0: 10 0:10 0: 05 0: 05
117.0 0: 15 0:10 0:10 0: 05 0: 05 0: 05

B2- A-5 Appendi x B2-A
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HEAT STRESS TROUBLE- SHOOTI NG AND REPAI R ACTI ONS

VENTI LATION:  If a ventilation problemis suspected, the WBGI neter should be positioned at the supply ter-
m nal / openi ng di scharge such that the airflowis blowing into the left side of the WBGI neter. If the dis-
charge air DB tenperature is greater than 10°F over the outside DB tenperature, then a ventilation supply
probl em may be indicated. A reading of 2 term nal s/openings per ventilation supply system serving the space
is required. The below information nay assist in determ ning the cause of the problem

HOW TO MEASURE
DI SCREPANCI ES

STANDARDS CAUSES RECOMVENDED ACTI ON

1. VENTI LATI ON

NSTM 510 Heating, Venti -
lation and Air Condition-
ing systens for Surface

Shi ps
a. Supply
(1) Flow

Duct velocity 2500 to Anenoneter
3500 fpm

Vel ocity of airflow
at wat chst ander
(NAVMED P-5010- 3)
about 250 fpm m ni mum

(2) Flow (continued)

I nl et obstructed
Dirty screens

Wong screen nesh (1-1/2
i nches required

Toxi ¢ Gas Vent Danpers cl osed

Vent duct pressure | osses due

to dirty ductwork, |eaks, un-

aut hori zed openi ngs or m ssing
access covers

Supply term nal obstructed

Term nal i noperable or m ssing

Supply fan not working prop-
erly:

Renbve obstructions
Cl ean Screens

Repl ace with proper size
nmesh

Open and repair danpers

Clean, repair or replace

Clean the term na
Repl ace term nal

Repai r
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STANDARDS

At | east one supply
term nal at each

wat ch- st ander station
wi t hout danper, which
can be pointed at the
wat ch- st ander

Hi gh Efficiency Fil-
ters (HEPA) are dirty.
(Shi ps equi pped with a
Col l ective Protection
Syst en)

b. Exhaust

Refer to specific HVAC
Design Criteria Manual
(DCM) for ship class. |If
no specific DCM exi st for
the ship class in ques-
tion, refer to NAVSEA
0938- 018- 0010 (A/C & Ven-
tilation DCM for Surface
Shi ps). Exhaust ventil a-

HOW TO MEASURE
DI SCREPANCI ES

CAUSES

Vi sual

HEPA filter dif-
ferential pres-
sure gauge.

(See PMb)

Anenonet er

-Motor speed |l ow (single
phase or mi swired)

-Controller defective

-1 nproper speed with ex-
haust fan

-Fail ed notor bearings

Supply air short circuited by
exhaust term nal

Incorrect termnal type
(shoul d be corrosion resistant
st eel)

Term nal danper is not renoved

Continuous use in a dirty en-
vironnent such as an indus-
trial availability or sand
storm

Exhaust fan not working prop-
erly:

-Motor speed low (single
phase or mi swired)

-Controller defective

-l nproper speed with ex-

RECOMVENDED ACTI ON

Repai r

Repai r/ Repl ace

Repair fan interlock
Repai r

Rel ocate supply or ex-
haust term nal

Repl ace term nal

Renove danper

Replace filters

Repai r

Repai r

Repair fan interlock
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STANDARDS

tion is to be:
-125% of supply venti -
lation for 1200 psi
st eam shi ps.

-115% of supply venti -
| ation for other ships
except CPS shi ps

-equal to supply ven-
tilation on CPS ships
pl us sweep air from
Type |l airlocks

Space pressure negative
at “ato Y% inch of water
is mandatory with supply
and exhaust fans at the
same speed (airflow
shoul d be into space when
access i s opened)

Exhaust termnals in hot
spot s

2. | NSULATI ON

a. Piping & Machinery
NSTM 635 Thermal, Fire
and

b. Acoustic Insulation
Insulate all surfaces
with tenmp.>125°F. Mate-
rial/thickness | AWM L-
STD- 769

HOW TO MEASURE
DI SCREPANCI ES

CAUSES
haust fan

-Fail ed notor bearings

U- Tube Manonet er
struct ed.

Dirty screens.

Wong screen nesh (1-1/2

i nches required.

Feel / vi sua

access covers.

Toxi ¢ Gas Vent Danpers cl osed

Feel / Vi sua

Vi sual Check

Det eri or at ed
cracked, worn,
damaged

High traffic, wal kway,
standi ng, use of chain
falls, etc.

Exhaust inlet or outlet ob-

Vent duct pressure | osses due
to dirty ductwork, |eaks,
aut hori zed openi ngs or m ssing

RECOMVENDED ACTI ON

Repai r

Renove obstructi ons.

Cl ean Screens.

Repl ace with proper size
nmesh.

Clean, repair or replace

Open and repair danpers

Rel ocate term nal

Repl ace and i nstal
nmet al | aggi ng/ shi el di ng
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STANDARDS

c. After insulation is
installed, surface tem
perature should not ex-

ceed 125°F. *Note 1, 2

3. STEAM WATER LEAKS

a. Turbine Shaft Seals

NSTM 231Pr opul si on and
SSTG St eam Tur bi nes

Excessive shaft seal

| eakage, slight |eakage
is required to lubricate
the shaft seals.

Excessive shaft gl and
seal | eakage, sone tur-
bi ne shaftseals are
vented to a gland | eak
of f system

HOW TO MEASURE
DI SCREPANCI ES

CAUSES

Wet (water, oil,
etc.)

M ssi ng
insul ation

I nfrared hand-
gun/
pyrometer-Note 1
Surface tenp too
hi gh.

Vi sua

Vi sua

Frequently occurring
external |eak

Internal/ externa
one-tinme | eak

Renoved for access

Repl aceabl e pad m ssing
Val ve bonnets, etc

I nsul ati on deteri orated/
conpact ed

I nsul ation too thin.

Shaft al i gnnent
Wbr n beari ngs

| nproper or worn packing

Seal | eaks beyond capacity

of | eak-off system

Hi gh exhaust steam
Pressure

Low vacuumin gl and | eak

RECOMVENDED ACTI ON

Repl ace and cover with
met al | aggi ng/ shi el di ng

Repl ace

Repl ace

Install replaceable
pad

I ncrease insul ation
t hi ckness.

Pai nt surface with
al um num pai nt .

Align shaft
Repl ace beari ngs

Repl ace packi ng
installation

Repai r Seal

Rewor k exhaust dunp
Val ue

180010 S0
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STANDARDS

Mechani cal Punp Seal s

NSTM 503 Punps

Punp Stuffing Boxes

NSTM 503 Punps

Check for |eakage for

than 32 oz./ mn

G-d-¢4d

Casing Joints

NSTM 221 Boil ers
Check al
casi ngs for

areas of boiler

(T )2 inso |oug
g-z9 x Ipuaddy

HOW TO MEASURE
DI SCREPANCI ES

CAUSES

Vi sua

Vi sua

Measur e

Vi sua
Feel

Soap Suds

of f system (|l ess than
1/ 2 inch vacuum

Shaft al i gnnent
Wor n beari ngs

| nproper or worn package
installation

Packi ng not sufficiently
tight

G and bottoned out
Shaft al i gnnent
Wbr n beari ngs

| nproper or worn packagi ng

Dirt on matting surfaces

| nproper bolt tightening

War ped door s/ access

Cracked seans, fasteners m ss-

ing or defective, faulty gas-
kets

RECOMIVENDED ACTI ON
Secure unneeded auxiliary
machi nery.

Check | oop seal s.

I solate idle equiprent.
Ensure gl and exhaust
fan operating

Align shafting
Repl ace beari ngs

Repl ace when | eakage
forms a stream

Ti ght en packi ng

Add packi ng
Align shaft
Repl ace beari ngs

Repl ace packi ng

Cl ean Surfaces
Retighten bolts

Repl ace door s/ panel s
Caul k seans, renew fas-
teners, replacel/renew

gaskets use tadpol e gas-
kets

180010 S0
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HOW TO MEASURE

STANDARDS DI SCREPANCI ES CAUSES RECOMVENDED ACTI ON
NSTM 505 Pi pi ng Vi sual Pi pe, valve or flange |eaking Repair or replace as nec-
Check for stained and wet essary
lagging *Notes 3, 4 Pi pe broken
Repl ace

f. Drains, Funnel
No overfl ow Vi sual Check val ve jamred Repai r check val ve

Drain funnel fouled Cl ean drain funnel
4. BILGE

a. Dry Bilge Ships

No wat er Vi sual Leaks Repair | eaks
Machi nery
Pi pi ng

b. Wet Bil ge Ships

M nimze water Vi sual Leaks Punp bil ge water and/
(no gquantitative Machi nery or repair |eaks
st andar d) Pi pi ng

*Note 1 For ships designed to ML-STD 769D or earlier revisions, the surface tenperature after installing
insulation was limted to 105°F.

*Note 2 Infrared Heat Gun Survey: Infrared heat guns may be borrowed fromIMA or | MA requested to perform
(Heat gun should be used to detect hot spots. This equi pment does not provide accurate tenperatures.)

*Note 3 Use extrenme caution when inspecting pressurized or high tenperature piping systens. Do not attenpt
repairs while systemis pressurized.

*Note 4 Prior to renoving |lagging ensure that it does not contain asbestos
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Appendi x B2-C
USE OF THE WBGI METER

1. The basic instrunment for assessing heat stress is the WBGI neter - a
smal |, |ightweight, portable instrunent. The WBGI neter neasures dry-bul b,
wet - bul b, and gl obe tenperature and el ectronically integrates these val ues
into the WBGT I ndex. There are currently two neters available in the fleet:
the RSS-220 neter and the Model 960. Each neter is assenbled and operated per
its technical manual, either NAVSEA SNOOO- AA- MMO- 0010 for the RSS 220 neter,
or NAVSEA S9491- AJ- MMO- 010/ 0910/ LP-464- 1300 for the Mddel 960 neter, and the
gui dance contained within this instruction. Specific instructions for requi-
sitioning and turn-in of units are avail able from Type Conmmanders. The All ow
ance Equi page List (AEL) for the neter is AEL 2-870003051. Experience has
shown that the neter gl obe assenbly nay be damaged before the neter itself is
damaged. Replacing the globe assenbly, in the event of neter nal function, nay
often elimnate the need to return the entire neter for repair. Sinilarly,
the rechargeabl e batteries should al so be checked before returning the entire
meter for repair.

Supply information for the nmeter and accessories is:

a. Model RSS-220

(1) WBGT Meter. NSN 7G 6685-01-055-5298
(2) G obe Assenbly. NSN 9G 6685- 01-149- 8635

(3) Standard Nickel Cadmi um Rechargeable Size AA Batteries.
NSN 9G 6140- 00- 449- 6001

(4) WBGT Meter Accessories Allowance Parts List (APL) 100110001
b. Model 960

(1) Heat Stress Monitor. NSN 3H 6665-01-333-2590

(2) dobe Assenbly. Unavailable from SPCC at this tine.

(3) Standard Nickel Cadmi um Rechargeable Size AA Batteries. NSN 9G
6140- 00- 449- 6001

(4) Heat Stress Mnitor Allowance Parts List (APL) 469990172

2. VBGT |Index. Environnental data displayed by the WBGI neter (heat stress
noni tor) are:

a. Shielded, ventilated dry-bulb tenperature (DB)
b. Shielded, ventilated wet-bulb tenperature (WB)
c. Qobe tenperature (GI). This tenperature is an integration of radiant

and convective (the heating or cooling effects of air noverment) heat transfer
(heat gained or lost).

Appendi x B2-C
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d. WBGT Index. The neter calculates this value using the follow ng
mat hemati cal equation

WBGT = (0.1 X DB) + (0.7 x WB) + (0.2 x GI)

e. Exposure Limt (Mdel 960 only). The calcul ated exposure linit can be
read off the display for each of the PHEL curves (Pl through P6 positions).
The heat stress nonitor uses the data of appendix B2-A to performthis cal cu-

I ation.

3. Use of the WBGT Meter (RSS-220)

a. The procedure for turning on the WBGT neter readies it for operation
The turn-on procedure is:

(1) Install the gl obe sensor by pushing the phone jack on the base of
the sensor into the receptacle on top of the neter. Hold the gl obe sensor by
its phone jack end, not by the black sphere. The globe can easily be damaged
by squeezi ng, bumping, or dropping.

(2) Fill the wet-bulb water reservoir. The reservoir is accessible
t hrough the end of the tunnel marked WATER FILL. \When filled, water should
conpl etely cover the sponge and be well below the level of the tunnel. Excess
wat er can be poured out of the tunnel end. Be careful to keep the dry-bulb
sensor dry. If it beconmes wet, dry it with tissue or a soft cloth before op-
erating the neter.

(3) Turn the power switch to CHECK. Listen for the sound of the aspi-
rating fan and see digits on the display.

(4) Turn the measurenment function switch to DB, WB, GI, and WBGT
Wait 5 minutes for the initial reading (DB). Wit 3 nminutes for subsequent

readi ngs. Each position will give a display reading of 100.0 + 0.2°F, if the
meter is operating properly. |f the proper readi ng cannot be obtai ned, do not
use the neter.

(5) Turn the power switch to ON.

b. Wen taking neasurenents, the order in which the tenperatures and WBGT
I ndex are presented in paragraph 3a (DB, WB, GI, and WBGT Index) is the order
in which data nust be collected to ensure optinumreliability. This is the
same order in which the meter will display data as the Paraneter Sel ection
Switch is rotated clockwise fromthe DB position and is the order in which the
i ndi vidual sensors will stabilize (nmpbst to least quickly). As each value is
obtained, it shall be recorded to the nearest 0.1°F on a Heat Stress Monitor-
i ng Sheet (see paragraph B0204c(3)(a) for recording procedures). As the neter
is moved fromone site to another, the neter should be at each site for 5 min-
utes to allow for stabilization of the first reading (DB) in the series to be
taken. To determ ne when each sensor has stabilized, the nonitor should watch
the 0.1°F digit of the display. When the 0.1°F digit stops changi ng or when
it oscillates between a |larger or snaller value, the sensor has stabilized and
the value can be recorded. (If oscillating, always record the higher of the
two val ues.)

Appendi x B2-C B2-C- 2
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c. Wiile taking readings, hold the neter about chest high, 1 foot away
fromthe body. |If there is airflow at the reading | ocation, the meter should
be positioned to allow the airflow to enter the left side of the neter.

4. Use of the Heat Stress Mnitor (Model 960)

a. The procedure for readying the heat stress nonitor for operation is as
fol | ows:

(1) Fill the wet bulb reservoir. Flip up the top of the reservoir
filler cap. Using the supplied filler bottle, fill the reservoir to the ful
mark. Push the cap cover down until it snaps in place.

(2) Install the gl obe assenbly by renmoving it fromthe carrying case
and inserting the globe plug into the receptacle on the top of the nonitor.
Be careful not to get skin oils on the gl obe.

(3) Turn the monitor ON. Turn the TEST switch to TEST. The display
will show either EE.E or 88.8. The EE. E neans that the nonitor has failed the
test. The 88.8 neans that the electronic portion of the unit is ready for
use. |If the nonitor fails the test, check the battery charge level. |If the
level is low, charge the batteries. |If the batteries are not |ow or the noni-
tor fails the test after charging, the meter nust be repaired.

(4) Turn the TEST switch to RUN. Check top of the bar in the Battery

Charge Level window. |If the top of the bar is in the green section, the bat-
teries are well charged. |If the top of the bar is in the yellow section, the
batteries will need recharging soon. |If the top of the bar is in the red sec-

tion, the batteries nmust be recharged before use.

b. Wile taking readings, hold the neter about chest high, 18 inches away
fromthe body. |If there is airflow at the reading | ocation, the nonitor
shoul d be positioned to allowthe airflowto enter the left side of the unit.
When taking a neasurement, the order in which the tenperatures and WBGT i ndex
are taken are DB, WB, GI, and WBGI. Wit 5 minutes after turning the nonitor
on until taking the initial reading. Allow the tenperature to stabilize be-
fore taking the subsequent readings. Follow ng tenperature readings, position
the function switch to the PHEL curve (P position) from appendi x B2-A which
corresponds to the routine limt, the non-routine limt, the heavy work limt,
and the drills Iimt. The exposure limts should be checked agai nst table B2-
B- 2.

5. Periodic WBGI Meter Validation

a. Each series of WBGT neter readings shall be validated by manually cal -
cul ati ng the hi ghest WBGT | ndex obtained using the equation of paragraph 2d
above. This calculation shall be performed in the remarks section of the Heat
Stress Monitoring Sheet. The reported WBGT | ndex value fromthe neter reading
shoul d agree within plus or minus 0.2°F of the cal cul ated VWBGT | ndex val ue.

If such agreenent is not obtained, the follow ng causes of error shall be con-
si der ed:

(1) The operator may have rushed through the neasurement procedures
not allow ng the sensors to stabilize.

(2) The operator may have msread or recorded the values incorrectly.

B2-C- 3 Appendi x B2-C
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(3) The neter nay not be functioning properly.

I f agreenent is not obtained, the operator shall conduct a meter check per the
appropriate Technical Manual. |If the neter check is satisfactory, the opera-
tor shall retake the meter readings, ensuring that the nmeter is allowed to
stabilize properly prior to obtaining readings and ensuring that val ues are
recorded properly. |If the neter check is unsatisfactory, the operator shal
obt ai n anot her WBGT neter and retake the readi ngs.

b. During reviews of Heat Stress Monitoring Sheets by the MDR, the de-
partment head, and other supervisors, the tenperature and WBGT | ndex val ues
shoul d be spot-checked to determni ne obvious errors. The follow ng rules of
t hunb shoul d be appli ed:

(1) WB tenperatures nust be less than DB tenperatures (WB < DB)
NOTE:
If the WB tenperature equals the DB tenperature, the wick over the WB
sensor is probably dried out. Check that there is water in the WB

reservoir.

(2) GrT for each set of readings should be greater than or equal to DB
temperature for the same set of readings (GI > DB)

(3) WBGT Index nust be greater than WB tenperature and | ess than the
GI (WB <WBGT < GI).

(4) The higher the overall heat stress, the nore inportant it is to
periodically check the neter's WBGT | ndex val ue by manual ly cal cul ating the
WBGT Index. It is the reliability of the individual data and WBGT | ndex which
determnes the reliability of the exposure limt fromthe PHEL Chart or Table.

6. Energency Environnental Mbnitoring Equi pnent Met hod

The emergency environnental nonitoring equi pmrent nethod di scussed here will

al nost always significantly underestimate the | evel of heat stress; this
shortfall will result in an increased risk of personnel suffering heat injury.
When there are no operable WBGT neters aboard ship, there are two alternative
noni toring nethods that nmay be used while the ship is underway. Mdtorized
psychroneters (NSN 1H 6685-00-936-1389), carried aboard ships for neteorol ogi-
cal purposes or commercially available hygrometers. These psychroneters only
nmeasure DB and WB tenperatures. They do not have a gl obe thernoneter and

t heref ore cannot account for radiant and convective heating or cooling. Hence
all of the conponents in the WBGT | ndex equation are not available to cal cu-
|ate the WBGT Index. |If using the notorized psychronetric DB and WB t enper a-
tures nust be neasured with the psychroneter shield in its proper position
(the flared-open end of the shield nust be facing away fromthe psychroneter).

GT can be approxi nated by taking the difference (AT) between the DB tenpera-
ture and the GI under simlar plant operating conditions (power |evel, nunber
of operating boilers, and approxinately the sane | oad on the propul sion plant)
when a full set of WBGT neter neasurenents were obtained. This difference
(AT) should be added to the DB tenperature neasured with the psychroneter.

For exanpl e:
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Previ ous DB - Previ ous GT = AT
98.3 - 110.4 = 12.1
Psychrometer DB - Psychroneter WB = Estinmated GI(DB+ AT)
99.1 - 83.6 = 99.1 + 12.1 = 111.2
WBGT = (0.1 x 99.1) + (0.7 x 83.6) + (0.2 x 111.2)

WBGTI = 90.7

The WBGT | ndex val ues obtained by this strictly enmergency nonitoring nethod
shoul d be used with the PHEL Chart (figure B2-B-1) or Tables (tables B2-B-2
and B2-B-3). The resultant exposure limts will be approximations only.

Records shoul d i ndi cate whenever the energency environmental nonitoring equip-
ment nethod was used. A casualty report shall be subnmitted. Wen reporting

meter failure, give the serial and nodel nunbers and describe the probl ens en-
count ered

B2-C-5 Appendi x B2-C
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Appendi x B2-D
HEAT STRESS SURVEY SHEET
DATE:
STATI ON TI ME DB DB B GT VBGT | ROUTI NE (@ | NON- ROUTI NE DRI LLS HEAVY WORK
HANG NG CURVE/LIMT| CURVE/LIMT | CURVE/LIMT | CURVE/ LIM T

BTOW

1 = I = 1= VI =
Upper Level
(Checks) 1l = I = 1 = VI =
Lower Level 1 = 11 = 1 = VvVl =
MFP WAt ch 1 = I = 1 = VI =
Bur ner man I = Il = 1 = VI =
Messenger (Y Il = IV = |V = VI =
Engi ner oom
C‘mlz)e_Bﬁot h I = I = 1= vl =
Throttle | = | = | = VI =
EMOW | = | = | = Vi
Evapor at ors | = I = 1l = VI =
Upper Level 1 = 11 = 11 = VvVl =
Lower Level 1 = I = 11 = VI =
Messeg)ger (1) Il = 1V = 1V = VvVl =

3)

Laundry
Press Area 1l = NA = NA VI =
Driers 1= NA = NA VI =
Scul l ery
= =7 V = NA = NA VI =
Gl | ey
- 1 = NA = NA VI =
Serving Line I = NA = NA VI =

OPNAV 5100/ 17 (Rev

NOTE: (1)
NOTE: (2)

5-99)

Messenger stay tines should be determ ned by taking the average of all
I ndex val ues for the space not

including the consol e boot h.

VBGT

Only the colum that pertains to the current watch/work situation needs to be
four colums do not need to be filled in).

conpl eted (e.g.

Appendi x B2-D
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FOLLOW ON SURVEY SHEET

NEXT REPORTI NG

REQUI RED TI ME: LOCATI ON:

WATCH DURATI ON:
SURVEY COVPLETE: MONI TORI NG DB ANDY OR W\B:

MANUAL WBGT CALCULATI ON:

WBGT = (0.1 X )y + (0.7 X ) + (0.2 X )
LOCATI O\
DB VB GT
VBGT ( CALCULATED) : METER READI NG: SAT/ UNSAT

(Standard of conparison 0.2°F)
COOL DRI NKI NG WATER AVAI LABLE AT WATCH WORK STATIONS? YES / NO
DI SCREPANCI ES NOTED:

SURVEYOR S S| GNATURE:

REVI EVED: TI VE/ DATE:
(SPACE SUPERVI SOR/ EOON
DEPT HEAD: MDR: X0 o
COVMENTS:
Appendi x B2-D B2-D 2
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Appendi x B2-E

HEAT STRESS DECI SI ON DI AGRAM

For Engi neering Spaces on Nuclear, Gas Turbine and D esel Powered Ships

Dry BulbTemp
In Space

Heat Injury
Occurred
>B0204c(4)(a)

> If Any Condition Above is True, Conduct Survey <

v

Yes
No

Is PHEL
>
Watch/Work

Monitor DB Temperature —

v

— Adjust the Watch/Work
Period per Appendix B2-A

Yes DB Increase 2 5° F ? > Monitor DB Temperature
—_— >
No * No ¢
Is the DB Temperature: DB Increase = 5° F ?
<100°F (Watch/Work Period < 4 Hours) Yes
<90 ° F (Watch/Work Period > 4 Hours)
< 85°F (PHEL IV through VI) No No ¢
Yes Is the DB Temperature:
<100°F (Watch/Work Period < 4 Hours)
<90 ° F (Watch/Work Period > 4 Hours)
< 85°F (PHEL IV through VI)

No T
i Yes

Is PHEL
>
Watch/Wor
k

Conduct Survey

Yes

v

Survey Complete

Appendi x B2-E
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Appendi x B2-E
HEAT STRESS SURVEY DECI SI ON DI AGRAM
For Engi neering Spaces on Steam Powered Ships and for Laundries, Sculleries,

Gal | eys, Steam Catapult Spaces and Arresting CGear Spaces

NOTE: Fol |l owon surveys where WB and DB tenperatures are NOT nonitored and
recorded each hour

Dry BulbTemp

Heat Injury
In Space

Occurred

SRN2NAr(AN AN

If Any Condition Above is True, Conduct Survey

Survey During PHEL Pe-

Conduct Next Survey
Prior to End of Watch Time

Yes

Appendi x B2-E

Encl osure (1)

Yes

Yes

Do Initial

Is PHEL

> Watch/Work
Parind 2

No

riod of the Most Limited
Manned Watch or Work

Qtatinn in tha Qnara

Is PHEL

> Watch/Work
Parind ?

Is PHEL

> Watch/Work
Parind ?

Conditions
Persist ?

No

B2-E-2

A
No
No
> Survey Complete
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Appendi x B2-E

HEAT STRESS SURVEY DECI SI ON DI AGRAM

For Engi neering Spaces on Steam Powered Ships and for
Laundries, Sculleries, Galleys, Steam Catapult Spaces, Arresting Gear Spaces

NOTE: Fol |l owon surveys where WB & DB tenperatures are nonitored and recorded
each hour

Dry BulbTemp Heat
In Space Injury
SRN2NA~(AN AN Occurred

> If Any Condition Above is True, Conduct <
Survey

v

Yes No
. Adjust the Watch/Work
Monitor DB Temperature  |«¢— —> PJeriod per Appendix
B1-A

v ¥

DB Increase = 5° F
Yes and/or ——————————p{ Monitor DB Tempera-
WB Increase 23°F ? —p ture

Nn+ N +

DB Increase > 5° F

Is the DB Temperature: and/or
<100°F (Watch/Work Period < 4 WB Increase 23°F ? Yes
Hours)
<90 ° F (Watch/Work Period > 4 Hours) No No ¢
Yes Is the DB Temperature:
<100°F (Watch/Work Period < 4
Hours)
<90 °F (Watch/Work Period > 4 Hours)

No
l Yes

Is PHEL Conduct Survey

>
\AM ateh\N arle

Yes

v

Survey Complete

B2- E- 3 Appendi x B2-E
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Appendi x B2-E

HEAT STRESS SURVEY DECI SI ON DI AGRAM FOR ECC DRI LLS

NOTE: Not
are unnmanned

required in spaces not affected by the drill or

Yes

If the above condition is true, conduct a survey.
If already in a heat stress condition, use latest
survey and calculate ECC
Watchstander PHELs

v

ECC drill complete
and
condition restored

y

No

Survey Complete

Is the DB Temperature:
<100°F (Watch/Work Period < 4 Hours)
<90 ° F (Watch/Work Period > 4 Hours)
< 85°F (PHEL IV through VI)

Yes

v

|

v

See Appendix B2-E
For Engineering Spaces on
Nuclear, Gas Turbine and Diesel
Powered Ships

See Appendix B2-E-2
For Engineering Spaces on Steam
Powered Ships and for Laundries,
Sculleries, Galleys, Steam Catapult
Spaces, Arresting Gear Spaces
NOTE: Follow-on surveys where
WB and DB temperatures are NOT
monitored and recorded each hour

See Appendix B2-E-3
For Engineering Spaces on Steam
Powered Ships and for Laundries,
Sculleries, Galleys, Steam Catapult
Spaces, Arresting Gear Spaces
NOTE: Follow-on surveys where
WB and DB temperatures are
monitored and recorded each hour

Appendi x B2-E
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Appendi x B2-F

TI ME WEI GHTED MEAN (TWWY) WBGT VALUES

Ti e Wi ghted Mean (TWW WBGT Val ues. The TWM WBGT is intended for use in es-
peci ally hot environnents where reduced stay tines have been i nposed on watch
standers. The TWM WBGT is an optional provision, for use if an air-
condi ti oned booth or cooler space is available for personnel to spend tine in
the cooler clinate and afford sone relief fromthe heat in the space. When
the TWMis used it changes the WBGT val ue for that individual and increases
the length of tine spent at watch station. Ships that have this ability may
properly cal cul ate the new WBGT val ue using the follow ng equation

Time (booth) = [WBGT (WATCH STATION) — [WBGT (desired)] x 60
[WBGT (watch station) — WBGT (booth)]

For exanpl e: Engi neering spaces on a steam powered ship in the Indian Ccean
are on a 4-hour watch rotation. The tenperature on a hangi ng DB t her noneter

in a nain space neasured 101°F during the | atest heat-stress survey:

Bur ner nan WBGT = 92, PHEL = I1, Stay tinme = 4:10
Lower Levelman WBGI = 92; PHEL = IIl; Stay tinme = 3:30
Consol e Booth WBGT = 80; PHEL = I; Stay tinme = 8:00

The | ower levelman has a stay tine less than 4 hours while other watch sta-
tions have stay tinmes that are equal to greater than 4 hours. The engi neer

of fice decides to incorporate a TWM WBGT for the |lower levelnman to maintain a
4-hour watch for all watchspace personnel. He/she | ooks up the WBGT value (in
the PHEL Tine Table in appendi x B2-A) to achieve a 4-hour stay time (90 WBGT =
stay tine of 4 hours) and does the calculation. The tine that the | ower

| evel nan nmust spend in the cool booth each hour to achieve a 4-hour watch
woul d be cal cul ated as foll ows:

For the Lower Level man:

Time (booth) = [WBGT (watch station) — [WBGI (desired)] X 60
[WBGT (watch station) — WBGI (booth)]

The 90 WBGT value is fromthe PHEL Table in appendi x B2-A

Time (booth) = 92 — 90 X 60 = 10 minutes
92-80

TWM WBGT i nfornation shall be documented on the heat-stress survey sheet.

Appendi x B2-F

Encl osure (1)
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Appendi x B2-G
FOR OFFI Cl AL USE ONLY (when filled in)
HEAT/ COLD CASE
HEAT/ COLD CASE
NAVE
FROM  (Reporting Activity)
DATE SSN
GRADE RATE RACE SEX AGE
~ BI RTHPLACE
Navy Environnental Health Cent er |
NEHC- CEM Di rectorate
DATE AND TI ME OF EXAM NATI ON
TO 2510 Wal mer Avenue
Nor fol k, VA 23513-2617
UNI'T TO WHI CH ATTACHED
L _
DATE REPORTED TO PRESENT STATION
PRESENT I LLNESS VBGT TIVE ON ACTI VE DUTY
(Cnset Date and DIAGNCSI S (check one) [ DEHYDRATI ON (Mot hs)
Ti me) O HeaT crawPs O cHILBLAIN
[0 HEAT EXHAUSTI ON O FrosTBI TE
[0 HEAT STROKE [0 HYPOTHERM A
DESCRI BE BRI EFLY WHAT PATIENT WAS DO NG AT TINE OF TNJURY. | NCLUDE DESCRIPTION OF CLOTHI NG
NOTE: LAB FI NDI NGS
(1) ALL HEAT- STRESS | NJURI ES SHOULD HAVE RECTAL TEMPERATURES.
(2) ALL HEAT- STRESS | NJURI ES W TH RECTAL TEMPERATURES GREATER THAN 104°F SHOULD HAVE SERUM SGOT DRAVN
24 HOURS AFTER THE | NJURY
SYMPTOMVS (Check all applicable) TEMP (R RESP.
[0 UNCONSCI QUSNESS O veak O orHer 0 reD O NorvAL SOsE
O b zzy O Nausea (Sspecify) O pPaLE O orHer
O conFused O craves O v reQurep O ver HEI GHT
O NuVBNESS O vov TiNG O ory VET G
[0 Vi SUAL DI STURBANCES [0 rasH
( Speci fy)
HOURS OF LAST MEAL (Date and tine) BLOOD PRESSURE
SLEEP
'(_'k-)ﬁfts) 24 AMDUNT O v O MODERATE O Heavy systTalic DastIc__
AMOUNT OF WATER IN QTS. SVEEATI NG ( Check one)
(Last 12 Hours) O Excess O MOoDERATE O NoNE O sLiGHT
LAST HI STORY OF HEAT/ COLD I LLNESS ( Specify type)
DATE (MONTH AND DAY) DI AGNCSI S NONE
RECENT TLLNESS OR | MMUNI ZATI ON
DATE DI AGNCSI S NONE
DI SPOSI TI ON PRESENT T LLNESS [1 Bl NVACLE O] LI ar DUty
LI ST/ SIQ (NUVBER OF DAYS)
(NUVBER OF
O cainc [J HosPI TAL (Adni tted) paysy |\
REMARKS (Initial treatnent, lTong-termtreatnent potential, extent of injury, remnission)

SI GNATURE

PREPARED SUBM TTED

COMVANDI NG OFFI CER

NAVVED 6500/ 1 ( REV. 5-99)
S/ N0105- LF- 015- 080

FOR OFFI Cl AL USE ONLY (when filled in)

Appendi x B2-G

Encl osure (1)
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CHAPTER B3
HAZARDOUS MATERI AL CONTRCL AND MANAGEMENT ( HMC&M

BO301. DI SCUSSI ON

a. To attain and maintain operational effectiveness, Navy ships require
specified types and quantities of hazardous material (HM. Geat care nust be
taken in handling, using, and storing HMto prevent injury to personnel, dam
age to equipnent, or harmto the environnent. Ri sks associated with HM are
greater aboard ship than ashore because of the limted nunber, confined na-
ture, and "at sea" environment of shipboard spaces. Consequently, special
precautions and an effective programto nanage HM are both needed. The mai n-
tenance of safe and heal thful working conditions for HMis a chain of conmand
responsibility. Inplementation begins with the conmandi ng officer and extends
to the individual sailor

b. This chapter addresses general nanagenent requirenents for HM Chap-
ters C23 for surface ships and D15 for submarines contain specific nmanagenent
gui dance and safety precautions for the HM subcategories contained in the
definition that follows. Conmands having dental facilities shall refer to
BUVMEDI NST 6260. 30 for direction in inplenmenting mercury control in affected
spaces.

c. For subnarines. This chapter and chapter D15 provi de gui dance for
all HM including HMthat contai ns atnosphere contam nants per reference B3-1
Sone of these contam nants may be rel eased to the submari ne at nosphere during
operations involving the use of the HM Wen a HMis a source of subnarine
at nospheric contami nation, chapter D15 provides additional controls on the
storage and use of this material

d. The following definitions apply to Navy HMC&M

(1) Hazardous Material (HM. Any nmaterial that, because of its quan-
tity, concentration, or physical or chemcal characteristics, nmay pose a sub-
stantial hazard to hunman health or the environnent when incorrectly used, pur-
posefully rel eased, or accidentally spilled. Subcategories of HM i ncl ude:

(a) Fl ammabl e/ conbustible materials

(b) Toxic materials

(c) Corrosive materials (including acids and bases)
(d) Oxidizing nmaterials

(e) Aerosol containers

(f) Conpressed gases

Not included in this definition are anmunition, weapons, explosives, explosive
actuated devices, propellants, pyrotechnics, chem cal and biol ogical warfare
mat eri al s, pharmaceutical supplies (if not considered hazardous based on com
position, physical form and revi ew of procedures which may invol ve the han-

dl i ng/ di spensing of the materials), medical waste and infectious nmaterials,
bul k fuels, and radi oactive materials. Even though the above itens nay not be
consi dered HM submari ne atnosphere control requirenents in chapter D15 nay
apply. Asbestos and | ead require special guidance for handling and control

whi ch are addressed in chapter Bl and B10 respectively.

Encl osure (1)



