APPENDI X A TO PART 63--TEST METHOD
Met hod 316 - Sanpling and Analysis for Formal dehyde Em ssions
from Stationary Sources in the Mneral Wol and Wol Fiberglass
| ndustries
1.0 |Introduction.

This method is applicable to the determ nation of
f or mal dehyde, CAS Regi stry nunber 50-00-0, from stationary
sources in the mneral wool and wool fiber glass industries.
High purity water is used to collect the formal dehyde. The
f or mal dehyde concentrations in the stack sanples are determ ned
using the nodified pararosaniline nethod. Formal dehyde can be
detected as low as 8.8 x 10 Ibs/cu ft (11.3 ppbv) or as high as
1.8 x 102 I bs/cu ft (23,000,000 ppbv), at standard conditions
over a 1 hour sanpling period, sanpling approximately 30 cu ft.
2.0 Sunmary of Method.

Gaseous and particul ate pollutants are w t hdrawn
i sokinetically froman em ssion source and are collected in high
purity water. Formal dehyde present in the em ssions is highly
soluble in high purity water. The high purity water containing
f ormal dehyde is then anal yzed using the nodified pararosaniline
met hod. Fornmal dehyde in the sanple reacts with acidic
pararosaniline, and the sodiumsulfite, formng a purple
chronmophore. The intensity of the purple col or, neasured
spectrophotonetrically, provides an accurate and preci se neasure
of the formal dehyde concentration in the sanple.
3.0 Definitions.

See the definitions in the General Provisions of this

Subpart.
4.0 |Interferences.

Sulfite and cyanide in solution interfere with the
pararosaniline method. A procedure to overcone the interference
by each conpound has been descri bed by M ksch, et al
5.0 Safety. (Reserved)

6.0 Apparatus and Materials.

6.1 A schematic of the sanpling train is shown in
Figure 1. This sanpling train configuration is adapted from EPA
Met hod 5, 40 CFR part 60, appendi x A, procedures.
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Figre 1. Seniing Train




The sanpling train consists of the foll ow ng conponents: probe
nozzl e, probe liner, pitot tube, differential pressure gauge,

i npi ngers, netering system baroneter, and gas density

determ nati on equi prnent.

6.1.1 Probe Nozzle: Quartz, glass, or stainless
steel with sharp, tapered (30° angle) |eading edge. The taper
shall be on the outside to preserve a constant inner dianeter.
The nozzl e shall be buttonhook or el bow design. A range of
nozzl e sizes suitable for isokinetic sanpling should be avail abl e
inincrenments of 0.15 cm(1/16 in), e.g., 0.32 to 1.27 cm(1/8 to
1/2 in), or larger if higher volune sanpling trains are used.
Each nozzl e shall be calibrated according to the procedure
outlined in Section 10. 1.

6.1.2 Probe Liner: Borosilicate glass or quartz
shall be used for the probe liner. The probe shall be naintained
at a tenperature of 120°C = 14°C (248°F = 25°F).

6.1.3 Pitot Tube: The pitot tube shall be Type S,
as described in Section 2.1 of EPA Method 2, 40 CFR part 60,
appendi x A, or any other appropriate device. The pitot tube
shall be attached to the probe to allow constant nonitoring of
the stack gas velocity. The inpact (high pressure) opening plane
of the pitot tube shall be even with or above the nozzle entry
pl ane (see Figure 2-6b, EPA Method 2, 40 CFR part 60, appendi x A)
during sanmpling. The Type S pitot tube assenbly shall have a
known coefficient, determned as outlined in Section 4 of EPA
Met hod 2, 40 CFR part 60, appendix A

6.1.4 Differential Pressure Gauge: The
differential pressure gauge shall be an inclined manoneter or
equi val ent device as described in Section 2.2 of EPA Method 2, 40
CFR part 60, appendix A One manoneter shall be used for
vel ocity-head reading and the other for orifice differential
pressure readings.

6.1.5 | npi ngers: The sanpling train requires a
m ni mum of four inpingers, connected as shown in Figure 1, with
ground gl ass (or equivalent) vacuumtight fittings. For the
first, third, and fourth inpingers, use the G eenburg-Smth
design, nodified by replacing the tip with a 1.3 cminside
dianeters (1/2 in) glass tube extending to 1.3 cm (1/2 in) from
the bottom of the flask. For the second inpinger, use a
Greenburg-Smth inpinger with the standard tip. Place a
t her nonet er capabl e of neasuring tenperature to within 1°C (2°F)
at the outlet of the fourth inpinger for nonitoring purposes.

6.1.6 Metering System The necessary components
are a vacuum gauge, |eak-free punp, thernoneters capabl e of
measuring tenperatures within 3°C (5.4°F), dry-gas neter capable
of neasuring volunme to within 1 percent, and rel ated equi pnent as
shown in Figure 1. At a mninmm the punp should be capable of 4
ctmfree flow, and the dry gas neter should have a recording
capacity of 0-999.9 cu ft with a resolution of 0.005 cu ft.

O her netering systens may be used which are capabl e of



mai nt ai ni ng sanple volunes to within 2 percent. The netering
system nmay be used in conjunction with a pitot tube to enable
checks of isokinetic sanpling rates.

6.1.7 Baroneter: The baroneter may be nercury,
aneroid, or other baroneter capabl e of neasuring atnospheric
pressure to within 2.5 mmHg (0.1 in Hg). |In many cases, the

baronetric readi ng may be obtained froma nearby National Wather
Service Station, in which case the station value (which is the
absol ute baronetric pressure) is requested and an adjustnent for
el evation differences between the weather station and sanpling
point is applied at a rate of mnus 2.5 nmHg (0.1 in Hg) per 30
m (100 ft) elevation increase (rate is plus 2.5 mm Hg per 30 m
(100 ft) of elevation decrease).

6.1.8 Gas Density Determ nation Equi prent:
Tenperat ure sensor and pressure gauge (as described in Sections
2.3 and 2.3 of EPA Method 2, 40 CFR part 60, appendi x A), and gas
anal yzer, if necessary (as described in EPA Method 3, 40 CFR part
60, appendix A). The tenperature sensor ideally should be
permanent|ly attached to the pitot tube or sanpling probe in a
fixed configuration such that the top of the sensor extends
beyond the | eadi ng edge of the probe sheath and does not touch
any netal. Alternatively, the sensor may be attached just prior
to use inthe field. Note, however, that if the tenperature
sensor is attached in the field, the sensor nust be placed in an
interference-free arrangenent with respect to the Type S pitot
openi ngs (see Figure 2-7, EPA Method 2, 40 CFR part 60, appendi x
A). As a second alternative, if a difference of no nore than 1
percent in the average velocity nmeasurenent is to be introduced,
the tenperature gauge need not be attached to the probe or pitot
t ube.

6.2 Sanple Recovery.

6.2.1 Probe Liner: Probe nozzle and brushes;
bristle brushes with stainless steel wire handles are required.
The probe brush shall have extensions of stainless steel,
Teflon™ or inert material at |least as long as the probe. The
brushes shall be properly sized and shaped to brush out the probe
liner, the probe nozzle, and the inpingers.

6.2.2 Wash Bottles: One wash bottle is required.
Pol yet hyl ene, Teflon™ or glass wash bottles may be used for
sanpl e recovery.

6.2.3 G aduated Cylinder and/or Bal ance: A
graduated cylinder or balance is required to neasure condensed
water to the nearest 1 m or 1 g. Gaduated cylinders shall have
division not > 2 m. Laboratory bal ances capabl e of weighing to
+ 0.5 g are required.

6.2.4 Pol yet hyl ene Storage Containers: 500 m
wi de- mout h pol yet hyl ene bottles are required to store inpinger
wat er sanpl es.

6.2.5 Rubber Pol i ceman and Funnel: A rubber
poli ceman and funnel are required to aid the transfer of materi al



into and out of containers in the field.
6.3 Sanple Anal ysis.

6.3.1 Spect rophot oneter - B&L 70, 710, 2000, etc.,
or equivalent; 1 cm pathlength cuvette hol der.

6.3.2 Di sposabl e pol ystyrene cuvettes, pathlengh 1
cm volune of about 4.5 m.

6.3.3 Pi pettors - Fixed-volune Oxford pipet (250

wl; 500 wl; 1000 wi); adjustable volune Oxford or equival ent
pi pettor 1-5 m nodel, set to 2.50 m.

6.3.4 Pipet tips for pipettors above.

6.3.5 Parafilm 2° wide; cut into about 1" squares.
7.0 Reagents.

7.1 High purity water: Al references to water in
this method refer to high purity water (ASTM Type | water or
equivalent). The water purity wll dictate the lower |limts of
f or mal dehyde quantificati on.

7.2 Silica Gel: Silica gel shall be indicting type,
6-16 nesh. |If the silica gel has been used previously, dry at
175°C (350°F) for 2 hours before using. New silica gel nay be
used as received. Alternatively, other types of desiccants
(equi val ent or better) may be used.

7.3 Crushed Ice: Quantities ranging from 10-50 | bs
may be necessary during a sanpling run, dependi ng upon anbi ent
tenperature. Sanples which have been taken nust be stored and
shi pped cold; sufficient ice for this purpose nust be all owed.

7.4 Quaternary amoni um conpound stock sol ution
Prepare a stock sol ution of dodecyl trinmethyl ammoni um chl ori de (98
percent m ni mum assay, reagent grade) by dissolving 1.0 gramin
1000 mM water. This solution contains nomnally 1000 ng/ n
guat ernary ammoni um conpound, and is used as a biocide for sone
sources which are prone to mcrobial contam nation.

7.5 Pararosaniline: Wigh 0.16 grans pararosaniline
(free base; assay of 95 percent or greater, CI. 42500; Sigma
P7632 has been found to be acceptable) into a 100 m fl ask.
Exercise care, since pararosaniline is a dye and wll stain.
Usi ng a wash bottle with high-purity water, rinse the walls of
the flask. Add no nore than 25 ml water. Then, carefully add 20
m of concentrated hydrochloric acid to the flask. The flask
wi |l beconme warmafter the addition of acid. Add a magnetic stir
bar to the flask, cap, and place on a magnetic stirrer for
approximately 4 hours. Then, add additional water so the total
volune is 100 m. This solution is stable for several nonths
when stored tightly capped at roomtenperature.

7.6 Sodiumsulfite: Wigh 0.10 granms anhydrous sodi um
sulfite into a 100 m flask. Dilute to the mark with high purity
water. Invert 15-20 tinmes to m x and dissol ve the sodi um
sulfite. This solution MJUST BE PREPARED FRESH EVERY DAY.

7.7 Formal dehyde standard solution: Pipet exactly
2.70 m of 37 percent formal dehyde solution into a 1000 m
vol unetric flask which contains about 500 m of high-purity



water. Dilute to the mark with high-purity water. This solution
contains nomnally 1000 nxg/ m of formal dehyde, and is used to
prepare the working formal dehyde standards. The exact
f or mal dehyde concentration may be determ ned if needed by
suitabl e nodification of the sodiumsulfite nmethod (Reference:
J.F. Wl ker, FORVMALDEHYDE (Third Edition), 1964.). The 1000
ug/ m formal dehyde stock solution is stable for at | east a year
if kept tightly closed, with the neck of the flask sealed with
Parafilm Store at roomtenperature.

7.8 Wbrking formal dehyde standards: Pipet exactly
10.0 m of the 1000 ng/ m formal dehyde stock solution into a 100
m volunmetric flask which is about half full of high-purity
water. Dilute to the mark with high-purity water, and invert 15-
20 times to m x thoroughly. This solution contains nomnally 100
wg/ m fornmal dehyde. Prepare the working standards fromthis 100
ug/ m standard solution and using the Oxford pipets:

Wor ki ng uL or 100 Vol unetric Flask Vol une
Standard, w/ nmL | ug/mL Solution | (Dilute to mark with water)
0. 250 250 100
0. 500 500 100
1.00 1000 100
2.00 2000 100
3.00 1500 50

The 100 wug/ m stock solution is stable for 4 weeks if kept
refrigerated between anal yses. The working standards (0.25 -
3.00 wg/ m) should be prepared fresh every day, consistent with
good | aboratory practice for trace analysis. |If the |aboratory
water is not of sufficient purity, it may be necessary to prepare
t he worki ng standards EVERY DAY. The |aboratory MJST ESTABLI SH
that the working standards are stable - DO NOT assune that your
wor ki ng standards are stable for nore than a day unl ess you have
verified this by actual testing for several series of working

st andar ds.



8.0 Sanple Collection.

8.1 Because of the conplexity of this nethod, field
personnel should be trained in and experienced with the test
procedures in order to obtain reliable results.

8.2 Laboratory Preparation:

8.2.1 Al'l the components shall be maintained and
cali brated according to the procedure described in APTD- 0576,
unl ess ot herw se specified.

8.2.2 Wei gh several 200 to 300 g portions of silica
gel in airtight containers to the nearest 0.5 g. Record on each
container the total weight of the silica gel plus containers. As
an alternative to preweighing the silica gel, it may instead be
wei ghed directly in the inpinger or sanpling holder just prior to
train assenbly. 8.3 Prelimnary Field Determnations.

8.3.1 Sel ect the sanpling site and the m ni mum
nunmber of sanpling points according to EPA Method 1, 40 CFR part
60, appendix A, or other relevant criteria. Determ ne the stack
pressure, tenperature, and range of velocity heads using EPA
Met hod 2, 40 CFR part 60, appendix A A |l eak-check of the pitot
lines according to Section 3.1 of EPA Method 2, 40 CFR part 60,
appendi x A, nust be perforned. Determ ne the stack gas noisture
content using EPA Approximation Method 4,40 CFR part 60, appendi x
A or its alternatives to establish estimtes of isokinetic
sanpling rate settings. Determ ne the stack gas dry nol ecul ar

wei ght, as described in EPA Method 2, 40 CFR part 60, appendi x A,



Section 3.6. |If integrated EPA Method 3, 40 CFR part 60,
appendi x A, sanpling is used for nol ecul ar wei ght determ nation,
the integrated bag sanple shall be taken simultaneously with, and
for the sane total length of tinme as, the sanple run

8.3.2 Sel ect a nozzle size based on the range of
velocity heads so that it is not necessary to change the nozzle
size in order to maintain isokinetic sanpling rates bel ow 28
¢/mn (1.0 cfm. During the run do not change the nozzle.

Ensure that the proper differential pressure gauge is chosen for
the range of velocity heads encountered (see Section 2.2 of EPA
Met hod 2, 40 CFR part 60, appendi x A).

8.3.3 Sel ect a suitable probe liner and probe
Il ength so that all traverse points can be sanpled. For |arge
stacks, to reduce the length of the probe, consider sanpling from
opposite sides of the stack.

8.3.4 A mnimumof 30 cu ft of sanple volune is
suggested for em ssion sources wth stack concentrati ons not
greater than 23,000,000 ppbv. Additional sanple volunme shall be
coll ected as necessitated by the capacity of the water reagent
and anal ytical detection |imt constraint. Reduced sanple vol une
may be collected as long as the final concentration of
formal dehyde in the stack sanple is greater than 10 (ten) tines
the detection limt.

8.3.5 Determne the total |length of sanpling tinme

needed to obtain the identified m ninmum vol ume by conparing the



antici pated average sanpling rate with the vol une requirenent.
Al ocate the sane tine to all traverse points defined by EPA

Met hod 1, 40 CFR part 60, appendix A To avoid tinekeeping
errors, the length of time sanpled at each traverse point should
be an integer or an integer plus 0.5 mn.

8.3.6 In sone circunstances (e.g., batch cycles) it
may be necessary to sanple for shorter tinmes at the traverse
points and to obtain smaller gas-volune sanples. |n these cases,
careful docunentation nust be maintained in order to allow
accurate cal cul ati ons of concentrations.

8.4 Preparation of Collection Train.

8.4.1 During preparation and assenbly of the
sanpling train, keep all openings where contam nation can occur
covered with Teflon™ filmor aluminumfoil until just prior to
assenbly or until sanpling is about to begin.

8.4.2 Place 100 m of water in each of the first
two i npingers, and |l eave the third inpinger enpty. |f additional
capacity is required for high expected concentrations of
formal dehyde in the stack gas, 200 m of water per inpinger may
be used or additional inpingers may be used for sanpling.
Transfer approximately 200 to 300 g of pre-weighed silica gel
fromits container to the fourth inpinger. Care should be taken
to ensure that the silica gel is not entrained and carried out
fromthe inpinger during sanpling. Place the silica gel

container in a clean place for later use in the sanple recovery.



Alternatively, the weight of the silica gel plus inpinger may be
determ ned to the nearest 0.5 g and recorded.

8.4.3 Wth a glass or quartz liner, install the
sel ected nozzle using a Viton-A Oring when stack tenperatures
are < 260°C (500°F) and a woven gl ass-fiber gasket when
tenperatures are higher. See APTD-0576 for details. O her
connection systens utilizing either 316 stainless steel or
Tefl on™ ferrul es nmay be used. Mark the probe with heat-
resi stant tape or by sone other nethod to denote the proper
di stance into the stack or duct for each sanpling point.

8.4.4 Assenble the train as shown in Figure 1
During assenbly, a very light coating of silicone grease nay be
used on ground-glass joints of the inpingers, but the silicone
grease should be limted to the outer portion (see APTD 0576) of
the ground-glass joints to mnimze silicone grease
contam nation. |f necessary, Teflon™ tape may be used to seal
| eaks. Connect all tenperature sensors to an appropriate
potentionmeter/display unit. Check all tenperature sensors at
anbi ent tenperatures.

8.4.5 Pl ace crushed ice all around the inpingers.

8.4.6 Turn on and set the probe heating system at
the desired operating tenperature. Allowtine for the
tenperature to stabili ze.

8.5 Leak-Check Procedures.

8.5.1 Pre-test Leak-check: Recommended, but not



required. If the tester elects to conduct the pre-test |eak-
check, the follow ng procedure shall be used.

8.5.1.1 After the sanpling train has been assenbl ed,
turn on and set probe heating systemat the desired operating
tenperature. Allowtinme for the tenperature to stabilize. If a
Viton-a Oring or other |eak-free connection is used in
assenbl ing the probe nozzle to the probe liner, |eak-check the
train at the sanpling site by plugging the nozzle and pulling a
381 mMm Hg (15 in Hg) vacuum
NOTE: A | ower vacuum may be used, provided that the | ower vacuum
is not exceeded during the test.

| f a woven gl ass fiber gasket is used, do not connect
the probe to the train during the | eak-check. Instead, |eak-
check the train by first attaching a carbon-filled | eak-check
inpinger to the inlet and then plugging the inlet and pulling a
381 mmHg (15 in Hg) vacuum (A lower vacuum nay be used if this
| oner vacuumis not exceeded during the test.) Next connect the
probe to the train and | eak-check at about 25 mmHg (1 in Hg)
vacuum Alternatively, |eak-check the probe with the rest of the
sanpling train in one step at 381 nmHg (15 in Hg) vacuum
Leakage rates in excess of (a) 4 percent of the average sanpling
rate or (b) 0.00057 n¥/mn (0.02 cfm, whichever is less, are
unaccept abl e.

8.5.1.2 The foll ow ng | eak-check instructions for the

sanpling train described in APTD- 0576 and APTD- 0581 nay be



hel pful. Start the punp with the fine-adjust valve fully open
and coarse-val ve conpletely closed. Partially open the coarse-
adj ust valve and slowy close the fine-adjust valve until the
desired vacuumis reached. Do not reverse direction of the fine-
adj ust valve, as liquid wll back up into the train. If the
desired vacuumis exceeded, either performthe |eak-check at this
hi gher vacuum or end the | eak-check, as described bel ow, and
start over.

8.5.1.3 When the | eak-check is conpleted, first
slowy renove the plug fromthe inlet to the probe. Wen the
vacuumdrops to 127 mm (5 in) Hg or less, immediately close the
coarse-adjust valve. Switch off the punping system and reopen
the fine-adjust valve. Do not reopen the fine-adjust valve until
t he coarse-adjust valve has been closed to prevent the liquid in
the i npingers frombeing forced backward in the sanpling |line and
silica gel from being entrained backward into the third inpinger.

8.5.2 Leak-checks During Sanpling Run:

8.5.2.1 | f, during the sanpling run, a conponent
change (e.g., inpinger) becones necessary, a |eak-check shall be
conducted i medi ately after the interruption of sanpling and
before the change is made. The | eak-check shall be done
according to the procedure described in Section 10. 3.3, except
that it shall be done at a vacuum greater than or equal to the
maxi mum val ue recorded up to that point in the test. |If the

| eakage rate is found to be no greater than 0.0057 n¥/ mn (0.02



cfm or 4 percent of the average sanpling rate (whichever is
|l ess), the results are acceptable. |If a higher |eakage rate is
obt ai ned, the tester nust void the sanpling run.
NOTE: Any correction of the sanple volunme by cal cul ati on reduces
the integrity of the pollutant concentration data generated and
must be avoi ded.

8.5.2.2 | medi ately after conponent changes, | eak-
checks are optional. |If perfornmed, the procedure described in
section 8.5.1.1 shall be used.

8.5.3 Post -t est Leak-check:

8.5.3.1 A | eak-check is mandatory at the concl usion
of each sanpling run. The | eak-check shall be done with the sane
procedures as the pre-test |eak-check, except that the post-test
| eak- check shall be conducted at a vacuum greater than or equal
to the maxi mum val ue reached during the sanpling run. |If the
| eakage rate is found to be no greater than 0.00057 n¥/ m n (0.02
cfm or 4 percent of the average sanpling rate (whichever is
|l ess), the results are acceptable. [If, however, a higher |eakage
rate is obtained, the tester shall record the | eakage rate and
voi d the sanpling run

8.6 Sanmpling Train Operation.

8.6.1 During the sanpling run, maintain an
i sokinetic sanpling rate to within 10 percent of true isokinetic,
below 28 ¢/ mn (1.0 cfn). Mintain a tenperature around the

probe of 120°C + 14°C (248° + 25°F).



8.6.2 For each run, record the data on a data sheet
such as the one shown in Figure 2. Be sure to record the initial

dry-gas neter reading. Record the dry-gas neter
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readi ngs at the beginning and end of each sanpling tinme

i ncrenment, when changes in flow rates are nade, before and
after each |eak-check, and when sanpling is halted. Take
ot her readings required by Figure 2 at | east once at each
sanpl e point during each tinme increnent and additional
readi ngs when significant adjustnments (20 percent variation
in velocity head readi ngs) necessitate additional
adjustnents in flowrate. Level and zero the nmanoneter.
Because the manoneter |evel and zero may drift due to

vi brations and tenperature changes, nake periodi c checks
during the traverse.

8.6.3 Cl ean the stack access ports prior to
the test run to elimnate the chance of sanpling deposited
material. To begin sanpling, renove the nozzle cap, verify
that the probe heating systemare at the specified
tenperature, and verify that the pitot tube and probe are
properly positioned. Position the nozzle at the first
traverse point, with the tip pointing directly into the gas
stream Imediately start the punp and adjust the flow to
i sokinetic conditions. Nonographs, which aid in the rapid
adj ustment of the isokinetic sanpling rate w thout excessive
conput ati ons, are available. These nonographs are desi gned
for use when the Type S pitot tube coefficient is 0.84 %
0.02 and the stack gas equivalent density (dry nol ecul ar

weight) is equal to 29 £+ 4. APTD 0576 details the procedure



for using the nonographs. |f the stack gas nol ecul ar wei ght
and the pitot tube coefficient are outside the above ranges,
do not use the nonographs unl ess appropriate steps are taken
to conpensate for the deviations.

8.6.4 When the stack is under significant
negati ve pressure (equivalent to the height of the inpinger
sten), take care to close the coarse-adjust valve before
inserting the probe into the stack in order to prevent
[iquid from backing up through the train. |If necessary, a
| ow vacuum on the train may have to be started prior to
entering the stack.

8.6.5 When the probe is in position, block off
t he openi ngs around the probe and stack access port to
prevent unrepresentative dilution of the gas stream

8.6.6 Traverse the stack cross section, as
requi red by EPA Method 1, 40 CFR part 60, appendi x A, being
careful not to bunp the probe nozzle into the stack walls
when sanpling near the walls or when renoving or inserting
t he probe through the access port, in order to mnimze the
chance of extracting deposited material.

8.6.7 During the test run, nmake periodic
adj ustnents to keep the tenperature around the probe at the
proper levels. Add nore ice and, if necessary, salt, to
mai ntain a tenperature of < 20°C (68°F) at the silica gel

outl et.



8.6.8 A single train shall be used for the
entire sanpling run, except in cases where sinultaneous
sanpling is required in two or nore separate ducts or at two
or nore different | ocations within the sane duct, or in
cases where equi pnent failure necessitates a change of
trains. An additional train or trains may al so be used for
sanpling when the capacity of a single train is exceeded.

8.6.9 Wien two or nore trains are used,
separ ate anal yses of conponents fromeach train shall be
performed. |If multiple trains have been used because the
capacity of a single train would be exceeded, first
i npi ngers fromeach train may be conbi ned, and second
i npi ngers fromeach train may be conbi ned.

8.6.10 At the end of the sanpling run, turn off
t he coarse-adjust valve, renove the probe and nozzle from
the stack, turn off the punp, record the final dry gas neter
readi ng, and conduct a post-test |eak-check. Al so, check
the pitot lines as described in EPA Method 2, 40 CFR part
60, appendix A  The lines nmust pass this | eak-check in
order to validate the vel ocity-head data.

8.6.11 Cal cul ate percent isokineticity (see
Met hod 2) to determ ne whether the run was valid or another
test shoul d be nade.

8.7 Sanple Preservation and Handl i ng.

8.7.1 Sanpl es from nost sources applicable to



this nethod have acceptabl e holding tines using norma
handl i ng practices (shipping sanples iced, storing in
refrigerator at 2°C until analysis). However, formng
section stacks and other sources using waste water sprays
may be subject to mcrobial contam nation. For these
sources, a biocide (quaternary amoni um conpound sol ution)
may be added to coll ected sanples to i nprove sanple
stability and net hod ruggedness.

8.7.2 Sanpl e holding tine: Sanples should be
anal yzed within 14 days of collection. Sanples nust be
refrigerated/ kept cold for the entire period preceding
analysis. After the sanples have been brought to room
tenperature for analysis, any anal yses needed shoul d be
performed on the sane day. Repeated cycles of warm ng the
sanples to roomtenperature/refrigerating/rewarmng, then
anal yzi ng again, etc., have not been investigated in depth
to evaluate if analyte levels remain stable for all sources.

8.7.3 Addi tional studies will be perforned to
eval uate whet her | onger sanple holding tinmes are feasible
for this method.

8.8 Sampl e Recovery.

8.8.1 Preparation

8.8.1.1 Proper cl eanup procedure begins as soon
as the probe is renoved fromthe stack at the end of the

sanpling period. Allow the probe to cool. Wen the probe



can be handl ed safely, wipe off all external particulate
matter near the tip of the probe nozzle and place a cap over
the tip to prevent losing or gaining particulate matter. Do
not cap the probe tightly while the sanpling trainis
cool i ng because a vacuumw || be created, drawing liquid
fromthe inpingers back through the sanpling train.

8.8.1.2 Before noving the sanpling train to the
cl eanup site, renove the probe fromthe sanpling train and
cap the open outlet, being careful not to | ose any
condensate that m ght be present. Renove the unbilical cord
fromthe last inpinger and cap the inpinger. |If a flexible
line is used, |let any condensed water or liquid drain into
the inmpingers. Cap off any open inpinger inlets and
outlets. Gound glass stoppers, Teflon™ caps, or caps of
other inert materials nmay be used to seal all openings.

8.8.1.3 Transfer the probe and inpi nger assenbly
to an area that is clean and protected fromw nd so that the
chances of contami nating or |losing the sanple are m nim zed.

8.8.1.4 | nspect the train before and during
di sassenbly, and note any abnornmal conditions.

8.8.1.5 Save a portion of the washing sol ution
(high purity water) used for cleanup as a bl ank.

8.8.2 Sanpl e Cont ai ners:

8.8.2.1 Cont ai ner 1: Probe and | npi nger

Catches. Using a graduated cylinder, neasure to the nearest



m, and record the volune of the solution in the first three
inpingers. Alternatively, the solution nay be wei ghed to
the nearest 0.5 g. Include any condensate in the probe in
this determ nation. Transfer the conbi ned inpinger solution
fromthe graduated cylinder into the polyethylene bottle.
Taki ng care that dust on the outside of the probe or other
exterior surfaces does not get into the sanple, clean al
surfaces to which the sanple is exposed (including the probe
nozzl e, probe fitting, probe liner, first three inpingers,
and i npinger connectors) with water. Use |ess than 400 m
for the entire waste (250 ml woul d be better, if possible).
Add the rinse water to the sanpl e container.

8.8.2.1.1 Carefully renove the probe nozzle and
rinse the inside surface with water froma wash bottle.
Brush with a bristle brush and rinse until the rinse shows
no visible particles, after which make a final rinse of the
i nside surface. Brush and rinse the inside parts of the
Swagel ok (or equivalent) fitting with water in a simlar
way.

8.8.2.1.2 Rinse the probe liner with water. Wile
squirting the water into the upper end of the probe, tilt
and rotate the probe so that all inside surfaces wll be
wetted with water. Let the water drain fromthe | ower end
into the sanple container. The tester may use a funnel

(glass or polyethylene) to aid in transferring the liquid



washes to the container. Followthe rinse with a bristle
brush. Hold the probe in an inclined position, and squirt
water into the upper end as the probe brush is being pushed
with a twsting action through the probe. Hold the sanple
contai ner underneath the | ower end of the probe, and catch
any water and particulate matter that is brushed fromthe
probe. Run the brush through the probe three tinmes or nore.
Rinse the brush with water and quantitatively collect these
washi ngs in the sanple container. After the brushing, make
a final rinse of the probe as describe above.
NOTE: Two people should clean the probe in order to
mnimze sanple | osses. Between sanpling runs, brushes nust
be kept clean and free from contam nati on.

8.8.2.1.3 Rinse the inside surface of each of the
first three inpingers (and connecting tubing) three separate
times. Use a small portion of water for each rinse, and
brush each surface to which the sanple is exposed with a
bristle brush to ensure recovery of fine particulate matter.
Make a final rinse of each surface and of the brush, using
wat er .

8.8.2.1.4 After all water washing and particul ate
matter have been collected in the sanple container, tighten
the lid so the sanple will not |eak out when the container
is shipped to the | aboratory. Mark the height of the fluid

| evel to determ ne whether | eakage occurs during transport.



Label the container clearly to identify its contents.

8.8.2.1.5 If the first two inpingers are to be
anal yzed separately to check for breakthrough, separate the
contents and rinses of the two inpingers into individual
containers. Care nust be taken to avoid physical carryover
fromthe first inpinger to the second. Any physica
carryover of collected noisture into the second i npinger
wi |l invalidate a breakthrough assessnent.

8.8.2.2 Cont ai ner 2: Sanple Blank. Prepare a
bl ank by using a pol yethyl ene contai ner and adding a vol une
of water equal to the total volune in Container 1. Process
the blank in the sane manner as Container 1

8.8.2.3 Cont ai ner 3: Silica Gel. Note the
color of the indicating silica gel to determ ne whether it
has been conpletely spent and nmake a notation of its
condition. The inpinger containing the silica gel may be
used as a sanple transport container with both ends seal ed
with tightly fitting caps or plugs. G ound-glass stoppers
or Teflon™ caps maybe used. The silica gel inpinger should
then be | abel ed, covered with alum numfoil, and packaged on
ice for transport to the |laboratory. |If the silica gel is
renmoved fromthe inpinger, the tester may use a funnel to
pour the silica gel and a rubber policeman to renove the
silica gel fromthe inpinger. 1t is not necessary to renove

the small anmount of dust particles that nmay adhere to the



inpinger wall and are difficult to renove. Since the gain
in weight is to be used for noisture cal cul ati ons, do not
use water or other liquids to transfer the silica gel. If a
bal ance is available in the field, the spent silica gel (or
silica gel plus inpinger) may be weighed to the nearest 0.5
g.

8.8.2.4 Sanpl e containers should be placed in a
cool er, cooled by (although not in contact with) ice.
Putting sanple bottles in Zip-Lock™ bags can aid in
mai ntaining the integrity of the sanple |abels. Sanple
cont ai ners should be placed vertically to avoi d | eakage
during shipnent. Sanples should be cool ed during shi pnent
so they will be received cold at the laboratory. It is
critical that sanples be chilled imediately after recovery.
| f the source is susceptible to mcrobial contam nation from
wash water (e.g. formng section stack), add biocide as
directed in section 8.2.5.

8.8.2.5 A quat ernary ammoni um conpound can be
used as a biocide to stabilize sanpl es agai nst m crobi al
degradation follow ng collection. Using the stock
quat ernary ammoni um conpound (QAC) solution; add 2.5 Ml QAC
solution for every 100 ml of recovered sanple vol une
(estimate of volune is satisfactory) imrediately after
collection. The total volune of QAC solution nust be

accurately known and recorded, to correct for any dilution



caused by the QAC solution addition
8.8.3 Sanple Preparation for Analysis
8.8.3.1 The sanpl e should be refrigerated if the
analysis will not be perfornmed on the day of sanpling.
Al'low the sanple to warm at room tenperature for about two
hours (if it has been refrigerated) prior to analyzing.
8.8.3.2 Anal yze the sanple by the pararosaniline
met hod, as described in Section 11. |[If the col or-devel oped
sanpl e has an absorbance above the highest standard, a
suitable dilution in high purity water should be prepared
and anal yzed.

9. Quality Control.

9.1 Sanpling: See EPA Manual 600/ 4-77-02b for
Met hod 5 quality control.

9.2 Analysis: The quality assurance program
required for this nethod includes the analysis of the field
and net hod bl anks, and procedure validations. The positive
identification and quantitation of fornmal dehyde are
dependent on the integrity of the sanples received and the
preci sion and accuracy of the analytical nethodol ogy.

Qual ity assurance procedures for this nethod are designed to
nmoni tor the performance of the anal ytical nethodol ogy and to
provide the required information to take corrective action
if problens are observed in |aboratory operations or in

field sanpling activities.



9.2.1 Field Bl anks: Field bl anks nust be
submtted with the sanples collected at each sanpling site.
The field blanks include the sanple bottles containing
al i quots of sanple recover water, and water reagent. At a
m ni mum one conplete sanpling train will be assenbled in
the field staging area, taken to the sanpling area, and
| eak- checked at the beginning and end of the testing (or for
the sane total nunber of times as the actual sanpling
train). The probe of the blank train nust be heated during
the sanple test. The train will be recovered as if it were
an actual test sanple. No gaseous sanple will be passed
t hrough the bl ank sanpling train.

9.2.2 Bl ank Correction: The field blank
f or mal dehyde concentrations wll be subtracted fromthe
appropriate sanple fornal dehyde concentrations. Bl ank
f or mal dehyde concentrati ons above 0.25 pug/ m shoul d be
consi dered suspect, and subtraction fromthe sanple
f or mal dehyde concentrations should be performed in a manner
acceptable to the Adm nistrator.

9.2.3 Met hod Bl anks: A nethod bl ank nust be
prepared for each set of analytical operations, to evaluate
contam nation and artifacts that can be derived from
gl assware, reagents, and sanple handling in the |aboratory.

10. Cali bration.

10.1 Probe Nozzl e: Probe nozzl es shall be



calibrated before their initial use in the field. Using a
m croneter, neasure the inside dianeter of the nozzle to the
nearest 0.025 mm (0.001 in). Make neasurenents at three
separate places across the dianeter and obtain the average
of the measurenents. The difference between the high and
| ow nunbers shall not exceed 0.1 mm (0.004 in). \Wen the
nozzl e beconmes nicked or corroded, it shall be repaired and
calibrated, or replaced wwth a calibrated nozzle before use.
Each nozzl e nust be permanently and uniquely identified.

10.2 Pitot Tube: The Type S pitot tube assenbly
shall be calibrated according to the procedure outlined in
Section 4 of EPA Method 2, or assigned a nom nal coefficient
of 0.84 if it is not visibly nicked or corroded and if it
nmeets design and interconponent spacing specifications.

10. 3 Metering System

10.3.1 Before its initial use in the field, the
metering systemshall be calibrated according to the
procedure outlined in APTD-0576. Instead of physically
adjusting the dry-gas neter dial readings to correspond to
the wet-test neter readings, calibration factors may be used
to correct the gas neter dial readings mathematically to the
proper values. Before calibrating the netering system it
I's suggested that a | eak-check be conducted. For netering
systens havi ng di aphragm punps, the normal | eak-check

procedure will not delete | eakages with the punp. For these



cases, the follow ng | eak-check procedure will apply: nmake
a ten-mnute calibration run at 0.00057 n¥/ mn (0.02 cfn).

At the end of the run, take the difference of the nmeasured
wet -test and dry-gas neter volunmes and divide the difference
by 10 to get the leak rate. The |eak rate should not exceed
0. 00057 n¥/ mn (0.02 cfm.

10. 3.2 After each field use, check the
calibration of the netering systemby performng three
calibration runs at a single internediate orifice setting
(based on the previous field test). Set the vacuum at the
maxi mum val ue reached during the test series. To adjust the
vacuum insert a valve between the wet-test nmeter and the
inlet of the metering system Calcul ate the average val ue
of the calibration factor. |If the calibration has changed
by nore than 5 percent, recalibrate the neter over the ful
range of orifice settings, as outlined in APTD 0576.

10.3.3 Leak-check of netering system The
portion of the sanpling train fromthe punp to the orifice
meter (see Figure 1) should be | eak-checked prior to initial
use and after each shipnent. Leakage after the punp wll
result in less volunme being recorded than is actually
sanpled. Use the followi ng procedure: Cl ose the main valve
on the meter box. Insert a one-hole rubber stopper with
rubber tubing attached into the orifice exhaust pipe.

Di sconnect and vent the low side of the orifice manoneter.



Close off the low side orifice tap. Pressurize the system
to 13 - 18 cm (5 - 7 in) water colum by blowng into the
rubber tubing. Pinch off the tubing and observe the
manoneter for 1 mn. A loss of pressure on the manoneter
indicates a leak in the meter box. Leaks nust be corrected.
NOTE: |If the dry-gas neter coefficient values obtained
before and after a test series differ by > 5 percent, either
the test series nmust be voided or calculations for test
series nust be performed using whi chever neter coefficient
value (i.e., before or after) gives the |lower value of tota
sanpl e vol une.

10.4 Probe Heater: The probe heating system nust
be calibrated before its initial use in the field according
to the procedure outlined in APTD-0576. Probes constructed
according to APTD 0581 need not be calibrated if the
calibration curves in APTD 0576 are used.

10.5 Tenperature gauges: Use the procedure in
section 4.3 of USEPA Method 2 to calibrate in-stack
tenperature gauges. Dial thernoneters such as are used for
the dry gas neter and condenser outlet, shall be calibrated
agai nst nercury-in-glass thernoneters.

10. 6 Baroneter: Adjust the baronmeter initially
and before each test series to agree to within £ 2.5 mm Hg
(0.1 in Hg) of the nercury baroneter. Alternately, if a

Nat i onal Weat her Service Station (NWSS) is |located at the



sane altitude above sea level as the test site, the
baronetric pressure reported by the NWSS may be used.

10. 7 Bal ance: Calibrate the bal ance before each
test series, using Class S standard wei ghts. The weights
must be within £ 0.5 percent of the standards, or the
bal ance nust be adjusted to neet these l[imts.

11. 0 Procedure for Analysis.

The wor ki ng formal dehyde standards (0.25, 0.50,
1.0, 2.0, and 3.0 wug/m) are analyzed and a calibration
curve is calculated for each day's analysis. The standards
shoul d be analyzed first to ensure that the nmethod is
wor ki ng properly prior to analyzing the sanples. |In
addition, a sanple of the high-purity water should al so be
anal yzed and used as a "0" fornmal dehyde standard.

The procedure for analysis of sanples and
standards is identical: Using the pipet set to 2.50 m,
pi pet 2.50 m of the solution to be analyzed into a
pol ystyrene cuvette. Using the 250 wl pipet, pipet 250 wl
of the pararosaniline reagent solution into the cuvette.
Seal the top of the cuvette with a Parafilmsquare and shake
at |l east 30 seconds to ensure the solution in the cuvette is
wel | -m xed. Peel back a corner of the Parafilmso the next
reagent can be added. Using the 250 wl pipet, pipet 250 wl
of the sodiumsulfite reagent solution into the cuvette.

Reseal the cuvette with the Parafilm and again shake for



about 30 seconds to mx the solution in the cuvette. Record
the tine of addition of the sodiumsulfite and |l et the col or
devel op at roomtenperature for 60 mnutes. Set the
spectrophotoneter to 570 nmand set to read in Absorbance
Units. The spectrophotoneter should be equi pped with a

hol der for the 1-cm pathlength cuvettes. Place cuvette(s)
containing high-purity water in the spectrophotoneter and
adjust to read 0.000 AU.

After the 60 m nutes col or devel opnment period, read the
standard and sanples in the spectrophotoneter. Record the
absor bance reading for each cuvette. The calibration curve
is calculated by linear regression, with the formal dehyde
concentration as the "x" coordinate of the pair, and the
absorbance reading as the "y" coordinate. The procedure is
very reproduci ble, and typically will yield values simlar
to these for the calibration curve

Correl ation Coefficient: 0.9999

Sl ope: 0. 50

Y-Intercept: 0. 090
The fornmal dehyde concentration of the sanples can be found
by using the trend-line feature of the cal culator or
conputer programused for the linear regression. For
exanple, the TI-55 calculators use the "X' key (this gives
the predicted fornal dehyde concentration for the val ue of

t he absorbance you key in for the sanple). Miltiply the



f or mal dehyde concentration fromthe sanple by the dilution
factor, if any, for the sanple to give the formal dehyde
concentration of the original, undiluted, sanple (units wll
be m crograns/ m).

11.1 Notes on the Pararosaniline Procedure

11.1.1 The pararosaniline nethod is
tenperature-sensitive. However, the small fluctuations
typical of a laboratory will not significantly affect the
results.

11.1.2 The calibration curve is linear to
beyond 4 wg/ m formal dehyde, however, a research-grade
spectrophotoneter is required to reproducibly read the high
absor bance values. Consult your instrunment manual to
eval uate the capability of the spectrophotoneter.

11.1.3 The quality of the | aboratory water used
to prepare standards and nmake dilutions is critical. It is
inportant that the cautions given in the Reagents section be
observed. This procedure allows quantitation of
formal dehyde at very low levels, and thus it is inperative
to avoid contam nation from ot her sources of formal dehyde
and to exercise the degree of care required for trace
anal yses.

11.1.4 The anal yst shoul d becone famliar with
the operation of the Oxford or equival ent pipettors before

using themfor an analysis. Follow the instructions of the



manuf acturer; one can pipet water into a tared contai ner on
any anal ytical bal ance to check pipet accuracy and
precision. This will also establish if the proper technique
is being used. Always use a newtip for each pipetting

oper ati on.

11.1.5 This procedure follows the
recommendati ons of ASTM Standard Gui de D 3614, reading al
solutions versus water in the reference cell. This allows
t he absorbance of the blank to be tracked on a daily basis.
Refer to ASTM D 3614 for nore information.

12.0 Cal cul ati ons.

Carry out calculations, retaining at |east one
extra decimal figure beyond that of the acquired data.
Round of f figures after final cal cul ations.
12.1 Cal cul ations of Total Fornal dehyde.
12.1.1 To determ ne the total fornal dehyde
in ng, use the follow ng equation if biocide was not used:

Total ng fornml dehyde =

C, X V x DF x 0.001 mg/ug

wher e:

o8 = measured conc. formal dehyde, wg/m
\% = total volunme of stack sanple, m
DF = dilution factor

12.1.2 To determ ne the total formal dehyde in



nmg, use the follow ng equation if biocide was used:

Total ng forml dehyde =

CyxV
(V-B) x DF x 0.001 mg/ug

Wer e:
G = measured conc. formal dehyde, wg/m
\% = total volunme of stack sanple, m
B = total volunme of biocide added to sanple, m
DF = dilution factor

12. 2 Formal dehyde concentration (ng/n¥) in stack
gas. Determne the fornal dehyde concentration (ng/nf) in
the stack gas using the foll ow ng equation:

For mal dehyde concentration (ng/n?) =

K x [total formaldehyde,mg]

V_ (std)
wher e:
K = 35.31 cu ft/n? for V(std) in English units,
or
K = 1.00 n¥/n¥ for V(std) in nmetric units
V (std) = vol ume of gas sanple neasured by a dry

gas neter, corrected to standard
condi tions, dscm (dscf)

12.3 Average dry gas neter tenperature and average

orifice pressure drop are obtained fromthe data sheet.



12. 4 Dry Gas Vol une: Cal cul ate V,(std) and
adjust for |eakage, if necessary, using the equation in
Section 6.3 of EPA Method 5, 40 CFR part 60, appendix A

12.5 Vol une of Water Vapor and Mi sture Content:
Cal cul ated the vol unme of water vapor and noi sture content
fromequations 5-2 and 5-3 of EPA Met hod 5.

13. 0 Met hod Perf or nance.

The precision of this nmethod is estimated to be
better than £ 5 percent, expressed as = the percent relative

st andard devi ati on.

14.0 Pollution Prevention. (Reserved)

15.0 Waste Managenent. (Reserved)
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