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SAMPLING AND ANALTICAL PRUCEDURES

REF: EPA code of Federal Regulations, Title 40, Part «o,
Appendix A Methods 1, 2, 3, and 4.

SAMPLING PRUCEDURE

The sampling apparatus consisted of a probe connected to a sample
line, teflon. A series of impingers (see data sheet for type and
contents) were connected in tandem and immersed in an ice bath.
The absorption train was followed by a gas pump, dry test meter
and a calibrated restriction orifice fitted with a magnehelic
differential pressure gauge, A type "S" pitot tube and
temperature probe was positioned along side the probe terminating

at the sample nozzle for monitoring duct conditions throughout
the test.

After a successful pre-test leak check is run, the probe is
positioned in the stack and the pump engaged. A minimum of
twenty (20) cubic feet is drawn through the impinger train.
After a final meter volume is recorded a post-leak check is
performed at the highest vacuum documented during the test,

EPA Method #1; Sampling and Velocity Traverses for Stationary

- G p S - Ll 2ot 12— 12— .

Sources: < T TTETTEESS SSSesesSSs &2 E====xlE

Prior to the source test a site acessment was performed in order
to locate sample points for obtaining the best representative
measurements of pollution concentrations and volumetric flow

rates, EPA Method #1 takes into account duct area, straight run
and cyclonic or stratified flow patterns.

EPA Method #2; Velocity and Volumetric Flow Rate:

A computer was used in selection of suitable sample/traverse
points., The calibrated Pitot tube was connected to a magnehelic

gauge and leak checked. A temperature and delta-P was recorded
at each traverse point and a duct static Pressure was measured
and recorded. A volume flow rate was calc 'the
measured required traverse points, H?ZZ(
~~

e
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Concurrent with each particulate sampling, an intergrated gas
sample was withdrawn from the summation of the traverse points
through the train and collected at the outlet of the meter into a
sample bag. The contents of the sample bag were analyzed by
Orsat for fixed gas composition,

Tare weights of the charged individual impingers were recorded.
After sampling, the final weights were recorded., Percent water
was calculated from the weight of water collected and the dry gas
volume sampled.

All sampling equipment, pitot tubes, ~dry gas meters and
thermocouples, are calibrated in-house, on a quarterley basis.
calibration sheets can be found in the "Guality Control" section
of the test report.
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METHOD 2 STACK GAS VELOCITY AND VOLUMETRIC FLOWRATE

Average Stack Gas Velocity

" Ll
Pg = Static Pressure, "H,0

13.6
Ps = Poar + Pg Eq. 2-6
T
v K 4
’ o p ( IR avg j—%(%fl Eq. 2-9
s

Average Stack Gas Dry Volumetric Flow Rate

Q T std Ps |
std = GO “'Bws) veh 6-@52) ({;s_“a Eq. 2-10
t

__Sstd = gcEM
we
- MF

METHOD 3 DRY MOLECULAR WEIGHT OF STACK GAS

Md = 0,440 (%COjz) + 0,320 (%Og) + 0,280 (%Ns + %CO) Eq. 3-2

Wet Molecular Welght of Stack Gas
M, = Md (1-BJ) + 18 (B

[SE¥ o ELEE 4

4 & e . IO ¢ > S8 S T AT 8 9 e
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METHOD 4 DETERMINATION OF MOISTURE CONTENT IN STACK GASES‘

(Use when a moisture train Is run separately {rom other
pollutant measurements.)

Volume of Water Vapor Condensed

Vwc(std) = (vf - vl.)v.prT(std) = Kl (Vf -V Eq. 4-1

Where K| = 0.04646 (t3/ml @ 520°R
Volume of Water Vapor Collected in Sllica Gel

Visglstd) = @, - W) R Tsid o KalW-W) Eq. 4-2
P std M, (453.6 g/ib)

Where Ko = 0.04651 [t%/g @ 520°R

Sample Gas Volume

m(std)' 3(__m Tstd) = KoY Vm_Pm_
Pstd) (Tm) Tm

T g’fﬁ'
5 = 17.38 °R/in Hg @ 520R & p«u'l -

Molsture Content

Where K

\Y
Bws s vwc:(std) +

szg(stg)

wel(std) + szg(stg) + vm(stg)

BWs X 100 = %H;O in gas stream

MF = l--Bws
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NOMECLATURE

T ——————

Cross-sectlonal area of stack (ft?)
Cross-sectlonal area of nozzle, (ft%)

Proportion of water vapor, by volume, In the ges stresm
Acstone blank resldus concentration, (mg/g)
Pitot tube coefficlent, dimenslonless

Concentration of partlculate matter in stack gas, dry besls,
corrected to standard conditlons, (gr/dsct).

Concentration of sulfur dloxids, dry basls corrected to
standard condltlons, (Ib/dscf)

Sulfurle acld (including SO.) concentration, corrected to
gtandard condltlons, (lbldsc%)

Average pressure differentlal across the orifice meter, (In H30) |

Pltot tubs constent, 85.49 (t *le[ib-mo%ezgl? ngl Vi
Sec °R) (in HO

Leakago rate observed durlng the post-test lesk check, (cfm)

Maximum aceptable leakage rate, (0.02 cfm or 4% of
average sampling rate, whichever Is less)

Indlvidual leskage ra observed durlng the lesk check cond-
ucted prlor to the UI*'¥ component change, (cfm)

Mass of resldue of acetone after evaporation, mg.
Molecular welght of stack ges, dry basls, (Ib/lb-mole)
Total walght of particulate matter collected, mg,
Molecular welght of stack gas, wet basls, {Ib/lb-mole)
Molecular welght of water, 18 1b/lb-mole

Normality of barlum perchlorate titrant, (milllequivalents/ml)
Veloclty head of stack gas, {In Hi0)

Berometrlo pressure ot measurement slte (In Hg)

Stack statlc pressure, (in Hg)

Absolute préssure at the dry gas meter

Absolute stack gos pressure, (in Hg)

Stendard ebsolute pressure, 20,92 In Hg

Dry volumstrlo stack gas flow rate, standard conditions, (dscim)
ldea) gas constant, 21,85 (In Hg) (£t°)/(ib-mole)(*R)

Stack temperature, (°F)

Absolute temperature st meter, (°R)

Standard’ absolute temperature, (520°R)
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Ty «  Absolute stack temperature, (460° + t,)
A s Volume of sample allquot titrated, (ml)
Vab = VYolume of ecetone blank, ml
Vi » Dry gas volume measured by dry ges meter (def)

V4 « Dry gas volume measured by dry ges meter corrected to
m(std) standard conditlons, (dsc!) ’

v « Volume of water vapor condensed corrected to standard
welstd) conditlons, (scf)

v « Volume of water vapor collected in silica gel corrected
waglstd) to standard conditlons (scf)

Vie «  Volume of water vapor condensed In Implngers end sllica
gel, (ml)

Ve « Flnal volume of condensed water, ml

/] « Initlal volume of condensed water, ml

Vg . Average stack gas veloclty, (ft/sec)

vsoln « Total volume of solutlon In which the sulfur dloxide semple
Is contalned (ml)

Vc « Volume of barlum perchlorate titrant used for the sample, (mi)

Viy » Volume of barlum perchlorate titrant used for the blank, (ml)

Wf « Final welght of sllica gel or sllica gel plus Implnger, (g)

Wi w Initlal welght of sllica gel or sllica gel plus lmplnger, (g)

Y - w Dry gas meter calibratlon factor

P « Denslty of water, (0,002202 Ib/ml ® 60°F)

Fa » Denslty of acetons, (g/m!)(see bottls label)

MF = Molsture factor

%CO; » Percent CO; by volume (dry basls)
%03 v Percent Oz by volume (dry basls)
%CO . Percent CO by volume (dry basls)
%N3 Percent N3 by volume (dry basis)
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0.264 = Raotlo of Oz to Na In alr v/v

0.280 s Molecular welght of N3 or CO, divided by 100
0.320 = Molecular welght of Og, divided by 100

0.440 = Molecular welght of CO3 divided by 100

60 : =« Conversion factor, (sec/min)

18.0 «  Molecular welght of water, (Ib/lb-mole)
32,03 « Equivalent welght of sulfur dloxlde

0 = Total sampling time (min)
0, s Sampling time Interval, between two successlve component
changes, beginning wltﬁ the Interval between the flrst end

second changes, (min)

0, = Sampling time Interval, from the run beginning until first .
component change, (mln)

0p « Sampling time Interval, {rom the final (nth component
change untll the end of the sampling run, min)
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