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MARI NE CORPS BASE ORDER 6200.12A

From Commandi ng  Cener al
To: Distribution List

Subj : HEAT CASUALTY PREVENTI ON PROGRAM

Ref : (a) MCO 6200.1D

(b) Naval Preventive Medicine: Chapter 9 (Preventive
Medicine for Gound Forces), Section V (Prevention of
Heat Injuries)

(c) MCO 3500.27A

Encl : (1) Quidelines for Physical Activity Restrictions

(2) Operation and Control of the Wt Bulb 4 obe
Tenperature (WBGI) | ndex

(3) Qperation and Control of the Botsball Thernoneter

(4) Instructions for the Control and Operation of the
Wt Bulb d obe Tenperature (WBGI) Meter

(5) Instructions for Use and Care of the Wt Bulb d obe
Tenperature (WBGT) Instrunment Setup

(6) Instructions for |Inspection/Mintenance of the Wt
Bulb dobe Tenperature (WBGT) Stations

(7) Checklist for Inspection of the Wt Bulb d obe
Tenperature (WBGT) Stations

(8) Report |, Wt Bulb dobe Tenperature (WBGT) Index Log
Sheet for WBGI Meter
(9) Report 11, Wt Bulb dobe Tenperature (WBGT) |ndex Log

Sheet for WBGI |nstrunment Setup
(10) Heat Condition Notification Log
(11) Report 11l, Report NAVMED 6500/1

Reports Required: Report of Heat/Cold Casualty, NAVMED 6500/1
(Report Synbol Exenpt), paragraph 4f and
encl osure (11)

1. Pur pose. To provide information necessary for the setup,
nmonitoring, and care of Wt Bulb G obe Thernoneter (WBGI)
stations or electronic Heat Stress Indicator Mnitors, and to
provide instructions which regulate training and |ower the

i nci dence of heat casualties.

2. Cancel | ati on. MCBO 6200. 1.

3. Background

a. The climate in Quantico, VA from May to Septenber can
best be described as extrenely hot and humd. It is not unconmon
for tenperatures to reach 100 degrees with dew points rising
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above 80 percent. Each year during this period MZB, Qantico
experiences several heat casualties with many resulting in emergency
MEDEVAC. Therefore, caution nust be given to all comands and tenant
activities aboard MIB, Quantico to exercise sound judgnent,

operational risk managenent per reference (c¢), and good common sense
while planning and supervising all activities. Furthernore, it is
inmperative that all commands not only be famliar with this Oder and
references, but nore inportantly have firmy in placed the neans to
educate all their personnel on associated severe and consistent heat
conditions, how to prevent heat-related injuries, and how to treat
heat-related injuries.

b. The Bureau of Medicine and Surgery has conducted extensive
research on the problem of heat injury. Ref er ences 1a) and (b)
contain instructions on the prevention of heat casualties. Ref er ence
(b) contains conprehensive instructions regarding the prevention of
and first aid treatnent for heat casualties. Al permanent personnel
supervising training wll receive detailed instructions on enclosures
(1) and (11) of this Oder.

c. Exposure to high environnent tenperatures produces stress on
t he body. As the body attenpts to conpensate, physiological strain

results. This strain, wusually in conbination with other strains
caused by work, dehydration, and fatigue, may lead to manifestation
of heat disorders and disability. Environmental conditions which

influence the heat equilibrium of the body and its physiologic
adjustnents are air tenperature, the tenperature of surrounding

objects, humdity, and air novenent. The inpact of these conditions
is influenced by the type and anmount of clothing worn and by the
body's physiol ogi cal nechani sns. The occurrence of heat injuries is
not limted to hot weather. Al though heat casualty prevention has

primary consideration during the period from 1 My to 30 Septenber,
it is a year-round concern for all training supervisors.

d. Famliarity of this Oder, troop information |ectures,
di scussions, heat stress cards, and other simlar educational
prograns should be used to enforce the prevention of heat
casual ti es.

4, Tasks

a. Range Control Oficer, Range Managenent Branch, G 3.
Qperate stations and applicable equipment, obtain, record and report

readings per the enclosures of this Oder. Provi de MCB

organi zations and tenant activities located west of [1-95 wth
accurate and tinely flag and tenperature readings. Mai ntain a phone
log recording the dissemnation of this information simlar to that
of enclosure (10). The following MIB organizations and tenant

activities include:
(1) ACS G3: 4957/2860/3420
(2) TBS: 5368/5369

(3) EOCD. 5314
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(4) Natural Resources: 5324

(5) Weapons Training Bn (WTBn) : 5226

(6) ASP. 5296

(7) Lunga Reservoir: 5270

(8) @uad Maintenance: 5311

(9) FBI: 703- 640- 6131

(10) I&I, D Co, 4th LAR Bn, Canp Upshur: 4013

(11) And, radio transmssion to all wunits in training areas
west of 1-95.

b. 0CS. perate stations and applicable equipnment, obtain,
record and report readings per the enclosures of this Oder. Act as
the secondary POC in tenperature and flag condition readings for MB

east of [-95. Be prepared to provide the ACS G3 with accurate and
timely flag and tenperature readings.

c. ACS G3. UWilize the Wather Station, MAF (Prinary), or
OCS (Secondary) to provide MIB organizations and tenant activities
|ocated east of 1-95 with accurate and tinely flag and tenperature
readi ngs. Maintain a phone log recording the dissemnation of this
information simlar to that of enclosure (10). The following MB
organi zations and tenant activities include:

(1) MB Adjutant: 2152/2151

(2) HgSvBn: 2555/2556

(3) SctyBn: 4884

(4) MSGBn: 2082

(5) WMarine Corps Comunity Services Division: 3006
(6) Naval Medical dinic (NMCL) : 1699

(7) Training and Education GCommand: 9577/9788
(8) MU 0135
(9) MarCorSysCom: 2413
d. CO CCS and Range Control Oficer. CO OCS and Range Control
Oficer will ensure weekly WBGT or Heat Stress |Indicator reading

conparisons are conducted to ensure instrunent accuracy. If both
organi zations are utilizing different nechanical neans of
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collecting tenperature data, a conparison will still be nade in
order to gauge not only the accuracy, but the benefit or cost of
ei ther appar atus.

e. MCB Oganizations and Tenant Activities. Est abl i sh
resourceful and effective nethods (80pg) for the dissemnation of
flag and tenperature readings to the personnel wthin your
organi zation or activity.

f. dC Branch dinics. Branch clinics will submt directly to
the NMCL, a copy of Report of Heat/Cold Casualty, NAVMED 6500/1, in
every case of heat illness requiring the attention of a nedical
officer as required by the references (see enclosure (11)). For war d

required injury reports to the Director, Safety D vision per
reference (a).

5. Coor di nati nq I nstructions

a. Heat Stress Flag Locations. Heat stress flagpoles are
|ocated at various sites throughout the Base.

(1) Lejeune Hall: Front, near Command flagpole (Training
Branch, G23).

(2) MCAF: Qoposite sentry booth (CO MCAF).

(3) ocs: Brown Field, front of reviewing stand (CO CCS)

(4) SNCQA Nort heast corner of parade deck at street
intersection (Director, SNCOA).

(5) AWE: Sout hwest end of GCeiger Hall (Director, AW).
(6) HgSvcBn: Between Bl dgs. 2006 and 2000 (CO HgSvcBn) .

(7) TBS: In front of the parade deck and in front of Raner
Hal | (CO TBS).

(8 WTBn: 600 yard firing line, Range 3 (CO WTBn) .

(9) Canp Upshur: Beside the water tower, Bldg. 26147 (1&, D
CO 4th LAR Bn).

(10) Range Control: Front of Range Control building (Range
Control Oficer).

b. WBGI. There are currently three WBGI Index stations to serve
the MCB, Quantico area. These stations wll operate per enclosure
(2) of this Oder.

(1) MCAF. East of [-95 (primary reading).

(2) 0CS. East of 1-95 (secondary reading).

(3) Ranse Control. Canmp Barret (TBS) west of 1-95.

4
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6. Acti on. Commanders wll:

a. Be aware of the hours of operation at branch clinics, before
conducting training and/or exercises likely to result in heat stress.

b. D ssemnate instructions contained in references (b) and (c),
and enclosure (1) of reference (a) to all Marines engaged in training
during hot weather.

c. Use the guidelines contained in enclosure (1) of this Oder
in determning the extent of physical activity allowable under the
various heat stress data classifications.

d. I ssue Heat Stress Card, MOCDC 6000/7, to all personnel
engaged in training during hot weather.

e. Ensure all personnel who are responsible for the setup,
nmonitoring and care of the WBGI Stations (and four Botsball
Thernoneters as a backup) have a thorough know edge of the provisions
of the references and this Oder.

f. Ensure that all personnel assigned and trained to conduct
tenperature readings are thoroughly aware of the procedures outlined
in the enclosures of this Oder.

g. Commanders having WBGI Stations under their cognizance will
maintain instrunent sites and neters as required by this Oder and
provide the readings for use in the regulation of training.

h. Ensure all personnel exercise sound judgment in adjusting
activities during all flag conditions.

i Instruct all personnel if a casualty occurs wthout nedical
attention immediately available, call "911" for transport to Potomac

Hospi t al .
D i
D L. WRIGHT
Chief of Staff

Dl STRI BUTI ON: | NTERNET
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QU DELINES FOR PHYSICAL ACTIVITY RESTR CTIONS

1. Controllins Heat Casualties. Per MCO 6200.1, the Wt Bulb Q obe
Tenperature (WBGI) Index conbines shade, air tenperature, radiation,
humdity, and wind into a single value to be used as a guide for
monitoring training and other physical activities. Trainin during
the period of 1 May to 30 Septenber will be conducted per t%e
followng heat/flag index:

FLAG WBGT
CONDI TI ON | NDEX PHYSI CAL  ACTIVITY RESTRI CTI ONS

G een 80.0 - 84.9 Heavy exercise for un-acclimatized
personnel should be conducted wth caution
and under constant supervision.

Yel | ow 85.0 - 87.9 Strenuous exercises, such as hikes, close
order drill, and obstacle courses
suspended for un-acclimatized personnel.
Qutdoor classes in direct rays of the sun
shall be avoi ded.

Red 88.0 - 89.9 Al physical training halted for personnel
not thoroughly acclinatized. Those
thoroughly acclimatized nmay perform
l[imted activity not to exceed 6 hours per

day.

Bl ack 90.0+ Al  strenuous nonessential outdoor
physical activity wll be halted for all
units as outlined per reference (a).

NOTE: Essential activities are defined as those activities
associated with scheduled exercises or other major training
evolution where the disruption would cause undue burden on
personnel or resources, be excessively expensive, or
significantly reduce a unit's conbat readiness. Essenti al
outdoor physical activity will be conducted at a level that is
comensurate with personnel acclinmatization as determned by
the unit's QGO in coordination with the unit's nedical officer
or nedical personnel. Al efforts should be nade to
reschedule these activities during cooler periods of the day.

2. Qurtailment of Training. As flag conditions progress from green
to black, cunulative restrictions are placed on training. Vi ol ation
of restrictions reduces the margin of safety beyond a permssible
limt and results in the creation of heat casualties. COs will
ensure all personnel exercise sound judgnment in adjusting activities
during all flag conditions.

ENCLOSURE (1)
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OPERATION AND CONTROL OF THE WET BULB GLOBE TEMPERATURE (WBGT) | NDEX

1. Qperation of WBGI Stations

a. Period of peration. Annually, 1 My to 30 Septenber, and
whenever outside tenperature exceeds 75 degrees during training

hour s,

b. Hours of Qperation. Monday-Friday, 0700-1700 or when black

flag conditions are in effect. WBGI stations will not secure until
black flag condition is termnated. Range Control wll continue WBGT
readings until 2200 daily, or wuntil yellow flag condition is
term nat ed.

c. Frequency of Index Readings. Hourly, however, when the index
reaches 85 degrees, the reading will be taken per the directions in
enclosures (3) and (4), every 30 mnutes until the tenperature drops

bel ow 85 degrees.

d.  WBGI Index Readings. May be obtained from the Training
Branch, G3 (703-784-2475) between the hours of 0700-1700, Monday-
Fri day. Between the hours of 1700-0700 daily and on weekends and
hol i days, WBGI Index readings may be obtained from the Range Control
Oficer (703-784-5321/5322) and the Command Duty Oficer (703-784-
2707) .

e. WBGI Index Calculating Procedures

(1) The index is obtained by conbining the sub-indexes
conmputed for each of the three instrunents. The sub-indexes are
derived from the instrument readings (in F degree), multiplied by the
appropriate factors, i.e., .1 x dry bulb, .7 x wet bulb and .2 x
bl ack gl obe.

(2) Exanple Calcul ation. The WBGT Index is calculated as

foll ows:

Tenperature

Thernoneter Reading (F degrees) x Factor = Sub-index
Dry Bulb tenp 77 x .1 = 7.7
Wt Bulb tenp 75 x .7 = 52.5
Black @obe tenp 100 x .2 = 20.0
VBGT | ndex = 80.2

f. Recording of |ndex Readings. The WBGI Index readings wll be
recorded on a WBGI Index |log sheet and kept on file for 2 years using
the format depicted in enclosures (8) and (9), whichever is
appl i cabl e.

ENCLCSURE  (2)
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_ . g. WBGI Telephone Logq Sheet. Those responsible for reporting
indices and conditions (see enclosure (2)) will mintain a daily [log

of the activities/sections notified (see enclosure (10)).

h.  WBGI Index Notification Procedures (Wrking Hours). Duri ng
working hours the CO OCS and the Range Control Oficer, wll report

those index readings above 80, which necessitate a flag display or
change in flag display to the ACS G3 at 703-784-2475/3421.

i. WBGI Index Notification Procedures (Non-Wrking Hours)

(1) The Range Control Oficer will provide the WBGI i ndex
readi ngs during non-working hours from 1700-2200 or termnation of

yellow flag conditions, whichever occurs last on weekdays; and from
0700-2200 or termnation of vyellow flag conditions, whichever occurs

| ast on weekends and holidays. During non-working hours and
weekends/ hol i days, the Range Control O ficer wll report those index
readi ngs, which necessitate a flag display or change in flag display
to the following activities/sections:

(a) Command Duty Oficer (CDO: 2707

(b) TBS: 5207 (O ficer of the Day (OD))

(¢c) oCcs: 2351/2352 (0OD)

(d) Weapons Training Battalion: (OD)

(e) Units conducting training in MOB training areas west
of 1-95.

(2) The OCS D will notify the MCB CDO of any flag condition
changes that occur during non-working hours.

(3) The CDO will notify mainside MCB ODs:
(a) HgSvBn.
(b) SctyBn.

(c) Naval Medical dinic.

ENCLOSURE  ( 2)
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OPERATION AND CONTROL OF THE BOTSBALL THERMOMVETER

1. Bot sbal | Ther nonet er

a. The Bot sbal |
whi ch conbines the air
radi ation
figure 1 of
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ENCLOSURE  (3)
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and this Oder. To determne the heat stress condition sinply
observe the color corresponding to the position of the pointer on the
thernonmeter dial. Disregard the nunerical values.

WBGT Bot sbal | Flag Condition

80 78.2 G een

85 83.1 Yel | ow

88 86.0 Red

90+ 87.9+ Bl ack
2. Distribution. Commanders wll be responsible for maintaining

and/or replacing Botsballs, as necessary, to ensure that the m ninm
nunber indicated below is on hand.

Uni t Nunber of Botsballs

OCS (east of [-95) 4

Range Control (west of 1-95) 4

3. Principles of Operation. The Botsball consists of a 2 3/8-inch
hol | ow copper sphere that is painted black and covered with a black
cl ot h. The cloth covering is continuously noistened by water seeping
from the alumnum reservoir tube attached to the gl obe. The stem of
the dial passes through a plastic tube along the centerline of the
water reservoir tube into the globe to sense its tenperature. When
placed in a hot area, the globe is warned by the surrounding air and
by heat radiated from the hot surfaces. It is cooled by evaporation
according to the wind and humdity. The wet gl obe reaches an
equilibrium tenperature when these heating effects cone into balance.
Any change in air, humdity, wind, or thermal radiation that causes

the Botsball tenperature to rise wll increase human disconfort or
stress.
4, per ati ng I nstructions

a. To use the Botsball Thernoneter first fill the plastic
squeeze bottle with water but not above the "fill line."™ Use the
squeeze bottle to fill the water reservoir of the globe assenbly
through the fill hole in the side of the reservoir near the top.

b. Make sure the cloth covering of the globe is saturated
thoroughly by rubbing drops of water from the squeeze bottle into the
cloth with the fingers or by dipping the globe in water. Al so, nake
sure that the part of the cloth cover gathered inside the reservoir
tube is thoroughly saturated by gently pulling the reservoir tube
upward away from the globe to allow water to flow out of the
reservoir through this structure.

c. To neasure the Botsball tenperature, hang the globe assenbly
in the desired location with a string or wire attached to the hanging

ENCLOSURE  (3)
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loop at the top of the water reservoir. The tenperature of the wet
globe will come to equilibrium with wunchanging thermal surroundi ngs

in 5 mnutes. Water seepage from the reservoir to the globe may be
adjusted to keep the globe wet wunder all evaporative conditions

wi t hout excessive dripping. To increase water flow, pull the water
tube away from the globe gently with a slight twisting notion; to
decrease water flow, push them together.

d. If the Botsball Thernometer wll be in continuous use for
long periods, a siphon should be used to keep the reservoir filled.
Attach one end of the small plastic tube furnished with the
thermoneter to the spout of the squeeze bottle and push the other end
of the tube through the fill hole to the bottom of the reservoir.
Suspend the squeeze bottle and the thernoneter at the sane height.

To start the siphon, squeeze the bottle until water runs out of the
water reservoir fill hole and then vent the pressure in the bottle by

| oosening the bottle cap.

e. After using the Botsball Thernoneter, store it in the plastic
bag it arrived in gathering the top tightly around the reservoir tube
with the wire closure provided. This procedure will keep the gl obe
wet and ready for imediate use on the next occasion.

ENCLCSURE  ( 3)
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I NSTRUCTIONS FOR THE COONTRCL AND COPERATION OF
THE WET BULB GLOBE TEMPERATURE (WBGI) METER

1. WBGI Meter. The WBGI Meter (NSN 6685-01-055-5298) is used for
nmeasuring environmental conditions which may produce unacceptable
level s of heat stress. The neters are in the supply system and have
been issued to the WBGI stations as follows:

Station Nunber of Meters

OCS (east of 1-95) )
Range Control (west of 1-95) 2

2. Usage of WBGI Meter

a. The WBGI Meter (figure 1 of this enclosure) wll be the
primary neans of neasuring the WBGI Index at each of the stations.

Readings will be taken in the vicinity of the existing WBGI

i nstrument setup. The neter neasures the dry bulb (DB), wet bulb
(WB), G obe Tenperature (GI) and the WBGI in the range between 65°F
and 165°F. The present WBGI instrument setup located at each of the
stations will continue to be maintained as a secondary neans of
nmeasuring the WBGI should the neters fail.

—
L
: 1 ¥ TN
: RSS5-220 ' B
HEAT STRESS MONITOR '
L _go7 |
I’{NB cri CHECK (
oa ' WBGT .irf on
5 &
miwile

Figure 1. --WBGT Meter.
ENCLOSURE (4)
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b. CCs/directors having responsibility to nmonitor and maintain
WBGI stations will ensure that the WBGI Mters are properly

mai nt ai ned. The meter has few noving parts and requires only that
the batteries are charged regularly and the wick of the wet bulb
tenperature sensor be changed occasionally. Only two repair
operations on the WBGI Meter can be perfornmed by the user. They are
repl acement of faulty batteries and replacenment of the tunnel

assenbl y. Al other casualties require return of the neter to the

supply system for repair.

3.  Operating Instructions. The WBGI Meter requires a mnimm
initial exposure of 5 mnutes when introduced into a new environnent
and 3 mnutes exposure for changes of position within that
environnent to produce accurate readings.

a. Tur ned- On. The turned-on procedure readies the WBGI Meter
for operation. It includes several steps that test the condition of
the neter. If the neter fails to pass these tests, refer to the
techni cal manual . Turned-on procedure:

(1) Install globe sensor by pushing plug on base of sensor
into jack on top of nmeter. Handl e gl obe sensor wth care. The gl obe
(black ball) can easily be damaged by squeezing, bunping, or dropping
it.

(2) Fill the wet bulb reservoir from water bottle provided.
The reservoir is accessible through the end of the tunnel marked
"WATER FILL." Wen filled, water should conpletely cover the sponge

and be well below the level of the tunnel. Excess water can be
poured out of the tunnel end. Be careful to keep the dry bulb sensor
dry. If it becones wet, dry it with a tissue or soft cloth before

operating the neter.

(3) Turn power switch to "CHECK " You wll hear the sound of
the fan and see digits on the display.

(4) Turn neasurenent function switch to “DB,” “WB,” “GT,” and
"WBGT" in turn. Each position will give a display reading of 100-

0.2, if the neter is calibrated.

(5 Hand hold or place on a flat surface about 4 feet from
deck of the environment to be neasured. To maintain consistency in
the WBGT indices, readings for the WBGTI Meter wll be taken in the
sane proximty as the existing WBGI instrunment setup.

(6) Wait 5 mnutes for initial readings, 3 mnutes for
subsequent readings, with power switch at "CHECK "

(7) Turn power switch to "ON"

(8) Turn measurenent function switch to measurenent desired.

ENCLOSURE  (4)
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b. Qper ati on. In operation, the nmeter should be held in the air
stream with the end of the tunnel marked ‘WATER FILL" facing the air
stream The globe tenperature sensor nust be at |east 18 inches from
the operator to avoid interference from his/her body tenperature.

Once the neter has stabilized, each of the tenperatures in a single
environnent nmay be neasured without repeating conplete turned-on
procedur es.

c. Turnoff. The procedure to turnoff the WBGI Meter is:
(1) Turn power switch to "COFF."

(2) Pour water from reservoir through the end of tunnel
mar ked "WATER FILL."

(3) Renove globe tenperature sensor by holding the sensor at
base and pulling plug from jack.

d. Vater Bottle. The wet bulb reservoir must be filled wth

distilled or de-ionized water. Distilled water should be used, if
avai | abl e.

e. Battery. Decimal points between all digits on the display or
no display may indicate a discharged battery. The neter can still be

operated if a 115 AC power source is available.

ENCLOSURE  ( 4)
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INSTRUCTTONS FOR USE AND CARE OF THE WET BULB GLCBE
TEMPERATURE (WBGT) | NSTRUMENT  SETUP

1. Figure 1 below depicts the proper instrunent station. Although
the thermo screen shelter is _not shown in the drawing, it should be
in the imnmediate vicinity. The shelter is used to house the dry bulb
thermoneter and spare instruments. Certain items, such as clanps,
stoppers and flasks, have not been provided addressees. These itens
are standard and nmay be obtained |locally.

PLYWOOD TOP

\ [

MAKE LIGHT [
woco FRAMEIN T

COVER WITH |

THERMAL

SCREEN,

COOLSHADE,[{/|

OR EQUAL I

OR USE Ll === -

&
o

P ———
—
H

STANDARD  BOTTOM |
WEATHER TOB%E = )
ENCLOSURE 5L PAINTED FLAT
, | | BLACK
41
I" PIPE .
FI? ~

v
‘ MN_;JV' * VLV‘A—M/'W—-_-A*

Figure 1. --Vet Bulb Qdobe Tenperature Instrument Setup.

ENCLGBLRE  (5)
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2. Instructions for ke of the Shade [ry Bulb Thernoneter

a. The Shade Dry Bulb Thernmoneter is an ordinary nmnercury
thermoneter, 12 inches long and graduated from 30" to 150°F. ~The

thernonmeter is housed in a thermo screen shelter adjacent to the Wt
Bub and Black Qobe Thernoneters. The thermo screen shelter has
inside dinensions of 12-14 inches high, 8 inches wde, and 8 inches
deep. It is made of light wood, louvered on the sides and front
door, and open on the bottom It is covered wth a thermal screen
cool shade or standard weather enclosure. The shelter is situated so
that the thermoneter is approximately 4 feet off the ground.

b. The thernoneter is supported inside by a hook and is
suspended by a wre or string over a grass or gravel surface.

c. See figure 2 of this enclosure.

o < e i
4 pLYwOOD TOP -7 _SUPPORT BY WIRE OR
P STRING FROM A

- CHECK FOR CRACKED/ -
BROKEN GLASS

1V

READ TO NEAREST

1/2 DEGREE
\

INSURE MERCURY
WITHIN THERMOMETER
IS NOT SEPARATED

12"170 14"

.‘I\\I.‘|17(l"(lll‘!(|lll",.

DO NOT TOUCH ROTTOM
OF THERMOMETER

\
<—————CASE BOTTOM OPEN 8Xg' —————

e N S T

Figure 2. --Shade Dry Bulb Thernoneter.
ENCLOBURE  (5)
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3. Instructions for Use and Care of the Natural Wt Bulb Thernoneter

a. The Natural Wt Bulb Thernmoneter is an ordinary mnercury
thernmoneter, 30" to 150°F, with a wet wick around the bulb and exposed
in an un-shaded position to natural air novenent and to solar

radi ati on. The Natural Wet Bulb is cooled by natural convection but
at the sanme tinme is warned by solar radiation. Therefore, for the
sane air novenent, its reading will be higher than a Shaded Wt Bulb.

b. The Natural Wt Bulb Thernometer is suspended from a
hori zontal arm supported by the sane upright used to nount the d obe

Ther nonet er.

(1) The wick consists of a white shoelace with the tips cut
of f. The shoelace nust be of cotton, as other fabric will give false
r eadi ngs. One end surrounds the bulb of the mercury thernoneter.
The other end is imersed in water contained in a small flask
suspended from the same horizontal arm

(2) The wick should be rinsed with fresh water every 2 days,
and the water in the flask replaced with fresh water every 2 days.
Each week the wick should be washed with soap and water, then rinsed

t hor oughl y.

(3) The wick surrounding the bulb should be thoroughly wet,
but the bulb nmust be I-inch above the nmouth of the flask and freely

exposed to the air.

(4) See figure 3 of this enclosure.
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4. Instructions for Use of the d obe Thernometer

a. The dobe Thernometer consists of a 6-inch sphere of copper
painted matte black on the outside. Into the neck of the globe is
inserted an ordinary nercury thernoneter, 12 inches long and
graduated from 30" to 150°F. The thernoneter is held in place with a
tight-fitting, one-hole rubber stopper. The bulb of the thernoneter
is centered at the mdpoint of the globe.

b. The dobe Thernoneter should be nounted from a 6-foot
vertical support with a horizontal arm about 36 inches |ong. The
globe is suspended by sturdy braided flexible wire from the outboard
end of the horizontal arm The center of the globe should be 48
i nches from the ground. The arm nust point south to avoid a shadow
of the upright from falling on the gl obe.

c. The purpose of the G obe Thernoneter is to conbine the
thermal effects of the air and the thernmal effects of radiation from
the sun and hot surfaces in the environnent into a single reading.
This reading, when related to humdity, wll provide a neans of
estimating total heat stress of the environnent.

d. To perform reliably, the globe nust be situated in a wdely
open area where it wll not be shielded in any way from the sun and
wi nd. The ground below should be either grass or gravel. Asphal t
surfaces are not desirable.

e. The globe requires no attention except that the surface
should be kept free of dust and streaks and nust be repainted each
year. After rain, the thernonmeter should be renoved and the globe
turned upside down to enpty any water that may have |eaked in.

f. See figure 4 of this enclosure.

- § | ™ermomeTER

RUBBER STOPPER

S\ BULB MIDWAY
BETWEEN
: OF

) BOTTOM
OF GLOBE

B CUT-AWAY EW

Figure 4. --The d obe Thernoneter.
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I NSTRUCTI ONS FOR | NSPECTI ON MAI NTENANCE OF THE WET
BULB GLOBE TEMPERATURE (WBGI) STATI ONS

1. VBGI Meters

a. | nspect i on. The WBGI Meter will be the primary neans of
nmeasuring the WBGI Index at each of the WBGI stations. The CO COCS
and the Range Control Oficer will ensure that the procedures

contained in enclosure (4) are dissemnated to personnel responsible
for obtaining the WBGT | ndex.

b. Mai nt enance. The WBGI Meter requires only that the batteries
are charged regularly and the wick of the wet bulb globe tenperature
sensor be changed periodically. Only two repair operations can be
performed by the user. They are replacenent of faulty batteries and
replacement of the tunnel assenbly. Al other repairs require return
of the nmeter to the supply system for repair.

2. VBGI I nstrument Setup

a. | nspecti on. The WBGT instrunent setup |ocated at each of the
WBGI stations will continue to be maintained as a secondary neans of
nmeasuring the WBGI should the WBGI Meters provide inaccurate
r eadi ngs. The CO OCS and the Range Control Oficer wll ensure that
inspections of the WBGI instrument setup are conducted prior to

obtai ning WBGI readings. The checklist contained in enclosure (7)
will be utilized.

b. Mai nt enance. The WBGI instrunent setup will be naintained as
indicated in enclosure (5).
3. Conparison Checks. To ensure the accuracy of the readings
obtained from the WBGI Meter, a weekly conparison check with a
reading from the WBGI instrument setup wll be conducted. The
conparison checks wll be conducted every Mnday during the heat
stress season and will be recorded in enclosure (8).
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CHECKLI ST FOR INSPECTION O THE WET BULB G.CBE

TEMPERATURE (WBGT)  STATI ONS

Shade Dry Bulb Thernoneter

a.

b.

Is the thernoneter a nercury thernoneter?

Is the thernoneter graduated 30" to 150°F?

Is the thernometer in a thermo screen shelter?
Does the shelter have |ouvered sides and fronts?
Does the shelter have an open or screened botton®

Is the thernmoneter suspended 4 feet from the
ground?

Is the thernmoneter free of cracks/chips?

Has the nercury in the thernoneter separated?

Natural Wt Bulb Ther noneter

Is the thernoneter a nercury thernoneter?
Is the thernoneter graduated 30" to 150°F?

Is the thernoneter bulb conpletely covered by
the w ck?

Is the lower end of the thernometer bulb |-inch
above the neck of the flask?

Is the flask at least 2/3 full of water?
Is the wick clean and wet?
Is the wick nmade of cotton?

Is the thernonmeter suspended 4 feet from the
ground?

Is the thernoneter free of cracks/chips?

Has the nercury in the thernoneter separated?

YES/ NO
YES/ NO
YES/ NO
YES/ NO
YES/ NO

YES/ NO
YES/ NO
YES/ NO

YES/ NO

YES/ NO

YES/ NO

YES/ NO
YES/ NO
YES/ NO
YES/ NO

YES/ NO
YES/ NO
YES/ NO
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3. d obe  Ther nonet er

a. Is the thernoneter a nercury thernoneter? YES/ NO
b. Is the thernonmeter graduated 30" to 150°F? YES/ NO
c. Is the thernometer inserted through an airtight

stopper through a rubber ball? YES/ NO
d. Is the bulb of the thernoneter centered at the

m dpoi nt of the gl obe? YES/ NO
e. |Is the globe painted matte black on the outside? YES/ NO
f. Is the globe surface free of dust, dirt, streaks

and bird residue? YES/ NO
g. |Is the globe free of rain water? YES/ NO

Is the thernmometer suspended 4 feet from the

ground? YES/ NO

Is the thernoneter free of cracks/chips? YES/ NO
3. |Is the horizontal arm pointing south to avoid a

shadow of the upright from falling on the gl obe? YES/ NO

k. Has the nercury in the thernoneter separated? YES/ NO

4, WBGI  Station

a. Is the station located over a grass or gravel
surface? YES/ NO
b. Is the station located in a w de open area? YES/ NO

c. |Is a copy of the WBGI |og sheet being naintained? YES NO

NOTE: A negative answer on any question, except |h, 25, and 3k,
indicates a need for imediate corrective action.
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TEMPERATURE  (WBGT)

I NDEX LOG SHEET FOR WBGI METER

DATE
STATI ON

WBGT CHECX

(100.0 + .2) DRY BULB

GLOBE

TI'ME DRY BULB WET BULB

VET BULB

TEMPERATURE

GLOBE VBGT

TEMPERATURE

VBGT
| NDEX

WBGT FLAG

CONDI TI ON I NTI ALS

0700

0730

0800

0830

0200

0930

1000

1030

1100

1130

1200

1230

1300

1330

1400

1430

1500

1530

1600

1630

1700

1730

1800

1830

1900

1930

2000

2030

2100

2130

2200

WBGT | ndex 79.9 & |80.0-84.9
Bel ow
WBGT Fl ag

Condi tion

Nor mal

Green

90.0 &
Above

85.0-87.9 88.0-89.9

Red Bl ack

Yellow

This log will be kept daily from 1 May through 30 Septenber or

whenever the exceeds

hour s.

tenperature

75 degrees during training
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— |- -
|
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] 1630 | I | |

HINILVIHAAWEL dd0TD d71N9 LM

T1700 ] | |
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| 1800 1 | 1 | |’ 1

(1830 | i I I

(Lodm)

| 1900 1 | \ |

-

11930 | | 1 1 1

| 2000 | 1 | 1 I \ |

ST

This log will be kept daily from 1 My through 30 Septenber or whenever outside
tenmperature exceeds 75° during training hours.
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