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CHAPTER 10

COMBUSTI BLE GAS MONI TORI NG PROCEDURES

10-1. Ceneral. This chapter describes conbustible gas indicators (Cds),
their operation, and correct nonitoring procedures.

a. Purpose. Conbustible gas indicators (or explosineters) are used to
determ ne the potential for the conmbustion or explosion of unknown
at nospheres. Conbustible gas nonitoring is perfornmed to determ ne
when an expl osi on hazard exists in the UST work environnent. A
typical CG deternines the |evel of organic vapors and gases present
in an atnosphere as a percentage of the | ower explosive limt (LEL)
or the upper explosive limt (UEL) by neasuring the change in
el ectrical resistance in a \Weatstone bridge circuit. A Weatstone
bridge circuit is a four-armbridge circuit used to neasure the
el ectrical resistance of an unknown resistor by conparing it with a
known standard resistance.

b. Units. CAs provide readouts in units of percent LEL, in parts per
mllion (ppm conbustible gases by volune, or both. The nore
expl osive the calibration gas (the |lower the LEL), the nore sensitive
the indication of explosivity, resulting in a greater margin of
safety. The operator should be familiar with the LEL concentrations
for specific gases to effectively use instrunments that provide data
only in ppm conbusti bl e gases (by vol une).

c. Calibration. Instrunents can be purchased that are factory-
calibrated for gases |ike butane, pentane, methane, or petrol eum
vapors, (nethane calibration is the nost conmon). The LEL of nethane
is 5 percent nethane by volunme in air; therefore, an air mxture
containing 5 percent nethane will be read as 100-percent LEL and is
expl osi ve. \Wen conbusti bl e gases ot her than nethane are sanpl ed,
the rel ative response of the detector must be considered.

Recal i bration to other gases may be possible (see the manufacturer's
recomendati ons). National Institute of Standards Technol ogy (N ST)
traceabl e calibration gases should be used. The relative sensitivity
of the detector and the differences in LEL for different gases wll
produce varying neter responses. \Wen possible, the gas used for
calibration should be as simlar as possible to the gas that will be
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nmeasured. Calibrate or at |east do zeroing checks under field
condi tions.

10-2. Precautions. During the course of UST activities, workers may be
exposed to petrol eum hydrocarbon |iquids, vapors, and possibly other hazardous
wast es. Personnel involved in conbustible gas nonitoring should be famliar
with the potential hazards and appropriate safety and health nmeasures. This

i s acconplished by reading the SSHP, consulting with the project nanager, and
observi ng good safety practices.

Al'l anal yzers and testing equipnent used in |locations that may have flamrabl e
at nospheres nust be approved, per NFPA 70, for the hazardous |ocation (by
Class and Division) and the hazardous substance (by Group) in that |ocation
It is inmportant that manufacturers' reconmendations be followed, including
cal i bration procedures.

10-3. Operations, Procedures, and Instructions. Site personnel responsible
for conbustible gas nmonitoring should be fanmiliar with all safety rules and
regul ations as detailed in the SSHP and the use of equi pment and procedures
for nonitoring conbustible gas.

a. Instrunent Requirenments. Guidelines for instrunment use include the
fol | owi ng:

(1) Use only those instrunents that are certified safe for use in
at nospheres containi ng vapors or gases in concentrations greater
than 25 percent of the LEL. Sonme are not certified safe for
operation in the atnospheres they can detect. The instrunent
manuf acturer's operating manual should be consulted to determ ne
safety certification in specific atnospheres.

(2) CGEs do not indicate if a given atnosphere contains hazardous or
t oxi ¢ compounds nor do they indicate whether an atnosphere is
oxygen defi ci ent.

(3) Do not use the CE in atnmospheres containing silicanes,
silicones, or other conpounds containing silicon because these
subst ances seriously inpair the instrunent response.

(4) If the detector has a platinumfilament, its sensitivity may be
reduced by exposure to gases |like | eaded gasoline vapors
(tetraethyl lead), sulfur conpounds (mercaptans and hydrogen

10-2



EM 1110- 1- 4006
30 SEP 98

sul fide), and sul fide conpounds. An inhibitor filament that

will nullify the effect of | eaded gasoline vapors is avail able
on some comercial units. Consult the instrument manufacturer's
operating manual to determine the instrument's ability to
function in | eaded gasoline atnospheres.

(5) Use an oxygen detector in conjunction with a CAd. Select a unit
with this feature and foll ow the operating manual to use the
oxygen detector. This is especially inportant when atnospheres
are nonitored within enclosed spaces or where oxygen-deficient
at nospheres (< 19.5 percent) may exist. A CE mmy give a false
"safe" reading in an oxygen-deficient atnosphere.

(6) Calibarate CA instrunents frequently using a NI ST traceabl e
calibration gas. Unusually high concentrations of sul fur
di oxi de, fluorine, chlorine, bromine, iodine, and oxides of
nitrogen interfere with nmeasurenent. Consult the manufacturer's
operating manual for calibration frequency. Also, frequent

calibration will be necessary if several known organic species
are present. Maximum accuracy requires a recalibration for each
gas.

(7) Do calibration and zeroi ng checks under field conditions.

I nstrunent Preparation. Assenble the equi prment and supplies listed
in Table 10-1. Performa nminiml check of the CG in the office to
ensure that it is functioning properly. Obtain the Cd, its
operating manual, and a supply of N ST traceable gas. Methane is the
factory calibration gas, but other gases may be used for specific
requi renents.

Perform the equi pment checks bel ow.

(1) Make sure the instrument is clean and serviceable, especially
sampl e |ines and detector surfaces.

(2) Check the battery charge level. |If in doubt, charge the battery
as described in the operating nmanual. Sone units have charge-
| evel nmeters, while others have only | ow charge al arns.

(3) Turn the unit to the "on" position and allow the instrunent
sufficient warnmup time.
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(4)

Verify that the sanple punp is operable when the anal yzer is on.
The punp can usually be heard when operating.

TABLE 10-1
COVBUSTI BLE GAS | NDI CATOR (Cdl )
EQUI PMENT AND SUPPLI ES CHECKLI ST

Cd

Battery Charger for CG

Oxygen Sensor

Battery Charger for Oxygen Sensor

Spare Gas-Detector Filanents

Spare Batteries for Cd

Jewel er's Screwdrivers for Internal Adjustnent

Cal i bration Kit
A) Spare gas cylinder (NI ST traceable calibration
gas)
B) Valve attachment
C) Flexible tubing (tygon)
D) Cylinder to encapsul ate sensor probe

Pr obe Extensi ons

(5)

(6)

Wth the intake assenbly in conbustible gas-free anbient air
zero the neter by rotating the zero control until the neter
reads O percent LEL. For instruments with an additional oxygen
neter, adjust the dial to 21 percent oxygen in nonhazardous

| ocati ons.

Calibrate the unit against a known concentration of a
calibration gas, |like methane, by rotating the calibration
control (span or gain) until the neter reads the sane
concentration as the known standard.
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(7) Some instrunents require internal calibrating with a small
screwdriver. Consult the operating manual before calibration.
Wth this nmodel, it is also necessary to nmaintain the proper
flow rate during calibration. Connect a flow nmeter between the
Cd and the calibration gas cylinder to nmonitor the flow rate.

(8) Mst npdels are equipped with three neters that read percent
oxygen, percent LEL, and ppm The ppmdial is often not used in
the field unl ess a photoionization detector (PID) or flane
i oni zation detector (FID) is not available, as the PID)FID
instruments are considered to be nore accurate.

c. Docunmentation Preparation.

(1) Obtain a | ogbook.

(2) Record results of the equi pment check in the | ogbook.
d. Field Preparation.

(1) Instrument Check. Before using the CA in the field, followthe
procedures described in the instrunment preparation section. You
may need to make additional adjustnents. |f necessary, adjust
the alarmsetting to the appropriate conmbustibility limt. The
action level or the point when activities are halted and
personnel are renmoved fromthe i mrediate vicinity, as detailed
in the SSHP, is usually |l ess than 25 percent of the LEL for the
gases that are present.

(2) Record necessary calibration data in the | ogbook and include the
information |isted bel ow

. Date and tine of arrival at the site.

. Site identification.

. I nstrunent, nodel nunber, and serial nunber.

. Date/tinme calibrated.

. Calibration gas used, including manufacturer and | ot
nunber .

. Calibration |ocation.

. Operator's signature.

e. Field Measurenents.
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(1)

(2)

(3)

(4)

(5)

Calibrate the CG daily before use in the field. See the
manuf acturer's manual for calibration procedures.

Position the CA intake assenbly close to the area in question
to get an accurate reading. For readings taken downhol e during
drilling, there will be a slight delay between positioning the

i nt ake tubing downhol e and regi stering accurate nmeter readings
because of the time required for the sanple to travel the length
of the tube.

Interpret CG neter readings according to one of three typica
i nstrument responses:

(a) The meter indicates 0.5 LEL (50 percent). This neans that
50 percent of the concentration of conmbustible gas required
to reach an unstable conmbustible situation is present.

(b) The meter needle stays above 1.0 LEL (100 percent). This
nmeans that the concentration of conbustible gas is greater
than the LEL and | ess than the UEL. Therefore, the
concentration is imredi ately conmbusti bl e and expl osi ve.

(c) The meter needle rises above the 1.0 LEL (100 percent) nark
and then returns to zero. This response indicates that the
ambi ent at nosphere has a conbusti bl e gas concentration
greater than the UEL.

Evacuate the area if any of the follow ng events occur:

(a) Sounding of the GCI alarm

(b) Readings that reach the action levels designated in the SSHP

(c) Mal functioning of the CQ

(d) Condition encountered or suspected that indicates oxygen
enrichment or depletion of the atnosphere (specially
designed units are available for operation in those

at nospheres) .

Keep in mnd these inportant factors during CA use:
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Sl ow, sweeping notions of intake or cell assenbly will help
ensure that problem atnospheres are not bypassed. Cover an
area fromthe ground to the breathing zone and areas where
maxi mum concentrations nmay be expected (for exanple,
downhol e during drilling).

Qperating the unit in tenperatures outside the recomended
operating range may conpromni se the accuracy of readings or
damage the instrunent. Check the operating manual for the
tenmperature linmtations of each particul ar nodel .

Many CG s are not designed for use in oxygen-enriched or -
depl et ed at nospheres.

Calibrate the equi pment and charge the battery after each
field use. See the operating manual for details.

The operator should fully understand the operating
principles and procedures for the specific CE in use.

f. Post Operations.

(1)

(2)

Fi el d.

(a)

(b)

Carefully clean the outside of the CA@ wth a danp

di sposabl e towel to renmove any visible dirt when the
activity is conpleted or at the end of the day. Return the
Cd to a secure area and place on charge

Ensure that all equi prment is accounted for, decontam nated,
and ready for shipnment.

Docunent at i on.

(a)

(b)

(c)

Record any unconpl eted work (such as additional nonitoring)
in the | ogbook.

Conpl ete | ogbook entries, verify the accuracy of entries,
and sign/initial all pages.

Revi ew data collection forns for conpl et eness.
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(3) Ofice.

(a) Deliver original forms and | ogbooks to the document contro
officer (with copies to the project manager and files).

(b) Inventory equi pment and supplies. Repair or replace al
broken or damaged equi pnent. Repl ace expendabl e itens.
Return equi prrent and report incidents of mal function or
damage.
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