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1.0 INTRODUCTION

Source sampling tests were performed at the Keystone, West

Virginia plant of Eastern Assoclated Coal Company on February 23 and

24, 1972. The company operates a coal preparation operation at this

site. In order to control the emissions to the atmosphere from this

operation, the exhaust gases pass through a Pangborn Baghouse collector

before entering the atmosphere.

It was the purpose of the test program to determine the

quantity of particulate matter being emitted to the atmosphere from the

collector. Triplicate tests were performed, running one test the first

day and two tests the next day. Figure 1 shows the location of the

sampling points.
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Z.G SUMMARY OF RESULTS

A summary of test results is presented in Table 1. Table 2
presents a summafy of the particulate weights. All of the particulate -
results are included in Appendix A and the raw data sheets are included
as Appendix B.

In observing Table 2 it is seen that there is no weight included
for bontainer 5 during Run 1. This was due to the fgct that it was
discovered that the hydrocarbon stopcock grease used was attacked by
acetone. An acceptable type of stopcock grease was oBtained and used

for the remaining two runs.

| SCOTT RESEARCH LABORATORIES, IN
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SUMMARY OF TEST RESULTS

Run Number:

Sample Gas Vol., secf

Moisture, %

.Stack Gas Temp., °r

Stack Gas Vel., fpm

Stack Gas Vol., SCFM

Particulate Collected
Probe, cyclone, filter, mg.
Total, mg.

Particulate Concentration
Probe, cyclone, filter, gr/scf
Total, gr/scf

Particulate Emissions

Probe, cyclone, filter, 1lb/hr.
Total, 1b/hr.

L e T i
e S -t :‘Tﬂ;\-

) SCOTT RESEARCH LABORATORIES, INC. .

TABLE 1

55.70
0.886
63
2230
25,918

39.3
54.5

0.011
0.015

2.41
3.35

53.71
0.988
65
2079
23,902

6.2
39.5

0.002
0.012

0.36
2. 54

54.74
1.072
65
2172
24,902

9.5
25.8

0.003
0.007

0.57
1.56

i
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4
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TABLE 2

PARTICULATE WEIGHTS SUMMARY

Run Number: 1 -2 _3
Container 1, mg. 0.5 0.0 0.0
Container 2, mg. 38.8 6.2 9.5
Container 3a, mg. 3.9 0.0%% 1.0
Container 3b, mg. 11.3 0.0%% 0.0%%
Container 5, mg. * 37.0 15,5
Probe, cyclone, filter, mg, 39.3 6.2 9.5
Total, mg. 54.5 39.5 25.8

*  No sample taken
*% Blank was actually higher than sample value.

SCOTT. RESEARCH LABORATORIES,
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3.0 PROCESS DESCRIPTION AND OPERATION

The Keystone Preparation Plant of Eastern Associated Coal
cleans No. 3 Pocahantas.coal for metallurgical use by bo;h wet and dry
methods, Minus 3/8 in. coal is processed through air tables with the
middlings recombined with plus 3/8 in. raw coal for wet processing.
Six R & S Super Airflo tableé are used at approximately 30,000 cfm air
flow, 40 tons/hr. coal being cleaned per table. |

Six Pangborn baghouses clean exhaust air, using 110 bags per
baghouse. Dynel bags are currently used in five baghouses. Cotton bags
were formerly used, but are gradualiy being phased out. The unit
tested had dynel bags._ The bags are cleaned by shakers activated by
manual control at 2-3 hour intervals. There'was‘no manual shaking of
the bags during any of the test rums.

The only process variables monitored were the coal moisture
content to the tables and the table feeder arm speed. The former was
measured with a probe developed by Consolidatiqn Coal Company which
operates on a flow resistance principle. Aséuﬁing the charts were

calibrated properly, the moisture content of raw coal feed varied

'from 3.2 percent to 6.5 percent during the tests, Table feed had been

set so that the six tables were fed coal at identical rates.

Loadout of cleaned coal was effected at the same rate as

production during the tests, This indicated a cleaned coal rate of

38 tons/hr. per table.

SCOTT RESEAECH LABORATORIES, INC.
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4.0 LOCATION OF SAMPLING POINTS
From the baghouse collector the exhaust gases were emitted to
~ the atmosphere through a 42 in. by 42 in. stack. The sample ports were'
all located on one side of the stack as shown in Figure 1. There were
three ports which were located at the distances shown in Figures 1 and 2.
These ports were located approximately 6 feet downstream from a fan and
approximately 6 to 12 inches upstream from the outlet.of the stack (the
tope of the stack being inclined rather than flat).

Figure 2 shows the exact location of each sample point im the
cross section., Six points were sampled in each port giving a total of
eighteen points for the test. The three ports were labeled A, B, and C
starting at the east side of the stack and moving to the right. The
traverse points were numbered fromll to 6 starting with 1 being nearest

to the port. The distance from the port to the first point was 3% in.
while the distances between the remaining points were each 7 in.
| The testing was conducted from the roof of the building.

‘There was no requirement for any special scaifolding or platforms.
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: 5.0 SAMPLING AND ANALYTICAL PROCEDURES

The sampling Procedure used was the same as that specified by

Method 5 - "Determination of Particulate Emissions From Stationary

Sources" and published in the Federal Register, Volume 36, No. 247,

Thursday, December, 1971. 1y4q method 1s attached as Appendix E. In

addition, the impinger catcy was analyzed.

Briefly, the methoq consists of withdrawing a sample iso-

kinetically from the stack through a heated glass probe into a filter

and impinger train. The Sample volume is measured with a dry gas meter

and isokinetic conditions Maintained by monitoring the stack gas velocity

with an "S" type pitot tube,

After testing, the train was thoroughly washed including the
probe. The washings were €vaporated, dried and weighed along with the
filter in order to come UP with a total weight of particulate matter
collected.

The stack gas velocity and flow rate was measured using

Method 2 - "Determination_of Stack Gas Velocity and Volu@etric Flow

Rate (Type S Pitot Tube)", gpn4 published in the Federal Register.

Using both the weight of 8ample collected and the flow rate determined,

a total particulate emissiop rate was calculated.

6y s RESEARCH LABOBATORIES, v,
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APPENDIX A
SUMMARY OF PARTICULATE MATTER

AND SAMPLE CALCULATION

TR
| @ SCOTT RESEARCH LABO

TORIES, INC
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APPENDIX B

RAW DATA SHEETS
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2.2.2 For rectangular stacks divide the
¢ross section Into as many equal rectangular
areas as traverse points, such that the ratio
of the length to the width of the elemental
areas 1s between one and two. Locate the
traverse points at the centrold of each equal
aren according to Figure 1-3.

3. References. .

Determining Dust Concentration In a Gas
Stream, ASME Performance Test Code #27,
New York, N.Y., 1957.

Devorkin, Howard, et al., Alr Pollution
Source Testing Manual, Alr Pollution Control
Distriet, 108 Angeles, Calif, November 1963.

Methods for Determination of Veloeity,
Velume, Dust and Mist Content of Gases,
Waestern Precipitation Divislon of Joy Manu=
facturing Co., Los Angeles, Calif. Bulletin
WP-50, 1988,

Standard Method for Sampling Stacks for

Particulate Matter, In: 1971 Book of ASTM
Standards, Part 23, Philadelphia, Pa. 1971,
ASTM Designation D=-2928-71,

MPTHOD 2=—DETERMINATION OF HSTACK GAS
VELOCITY AND VOLUMETRIC FLOW BRATE (TYPE
B8 PITOT TUBE)

1. Principle and applicability,

1.1 Principle. Stack gas velocity is deter-
mined from the gas density and Ifrom meas-
urement of the velocity head using a Type S
(Stauscheibe or reverse type) pitot tube.

1.3 Applicability. This method should be
applied only when specified by the test pro-

RULES AND REGULATIONS

eedures for determining compliance with the
New Source Performance Standards,

2. Apparatus.

21 Pttot tube—Type 8 (Figure 3-1), of
equivalent, with e coefiicient within &%
over the working range. .

2.2 Differential pressure gauge—Inclined
manometer, or equivalent, to measue velo-
eity head to within 10% of the minimum
value.

2.8 Temperature gauge—Thermocouple o
equivalent attached to the pitot tube t0
measure stack temperature to within 1.6% of
the minimum absolute stack temperature,

2.4 Pressure gauge—Mercury-filled U-tube
manometer, or equivalent, to measure stack
pressure to within 0.1 in. Hg.

2.5 Barometer—To measure atmospheric
pressure to within 0.1 In. Hg.

2.6 Casanalyzer—To enalyze gas composl-
tion for determining molecular weight.

27 Pltot tube—Standard {ype, to call-
hrate Type S pitot tube, .

3. Procedure.

3.1 Set up the spparatus &s shown in Fig-
ure 2-1, Make sure all connections are tight
and leak free. Measure the velocity head and
temperature at the traverse points specified
by Method L .

3.2 Measure the static pressute In the
stack,

3.3 Determine the stack gas molecular
welght by gas analysis and appropriate cal=
culations as indieated in Method 3. .

PIPE COUPLING TUBING ADAPTER
. < . g S .-
J 8 - -
TYPE § PITOT TUBE/

Tews

. wh

4. Calibration,

41 To calibrate the pitot tube, measure
the velocity hesd at some point in o dowlng
gas stream with both a Type S pitot tube and
a standard type pitot tube with Enown co-
eficient. Calibration should be done in the
lahoratory and the velocity of the fowing ges
stream should be varied over the normal
working range, It is recommended that the
ecalibration be repeated after use &t each fleld
site.

42 Calculate the pitot tube coefficlent
using equation 2-1. .

Coreee="Coprgq/2Psed. )
Prest T ety A Deess @QUation 2-1
where:
Crieqe =Pltot tube coefliclent of Type 8
pitot tube.

Cp,,a=Pitot tube coeficlent of standard
gyg%e pitot tube (1f unknown, use
.99).
Apsta= Velocity head measured by stand-
: ard type pitot tube,

Apresc = Velocity head measured by Type 8

pitot tube.

43 Compsare the eoeflicients of the Type 8
pitot tube determined first with one leg and
then the other polnted downstream, Use the
pitot tube only it the two coeficients differ by
ng more than 0.01,

6, Calculations, -

‘Use equation 2-2 to calculate the siack gas
veloeity. -
(V) are. = Koo (VB vey St
! P.M,

Equation 2-2
ere: : :
(V) ave. =Btack gas veloelty, feot per second (f.p.s.).

Kpusﬂ.tﬂge'-(
are

Cp=Pliot tube coaficient, dimensloniess.
(Ty) n..=A\°7e£age sbsolate stack gas temperature,

(VZD) uve.=Average veloclty head of stack gas, inches
H1O (see Fig. 2-2).
P,=Ahsolute stack D})reﬁura. inchea Hg.
M,=Molecular weight of stack gaa (wet basis),
1b.b.-mgle.
M4(1=Buwo)+18Bve

H—— ;,B)Hwhﬁn these units

Ma=Dry molecnlar t of stack {r
a ﬁ s welgh gas (from

(- .
Buwo=Proportion by volume of water vaper Iz
the gas stream (from Mothod 4).

Figure 2-3 shows & sample recording sheet
for velocity iraverse data. Use the averages
in the last two columns of Figure 3-2 to de-
termine the average stack gas velocity from
Equation 2-2, -

Use Bquation 2-3 to calculate the stack
gas volumetric fow rate.

_ —_ Tlld ) (PI

Qu=3600 (1-Boo) VoA (7)) (55

Equat.lon_ 2-3

'heg:
tions, f¢.4/hr.
A =Crozs-sectional ares of stack, ft.2
"-“'A'gggl"” temperatare at standard conditlons,

PramAbsoluts at standard conditions, 29.93
fnches ﬂ ) o

Volumem? flow rate, dry hasis, standard condse
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DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC. PRESSURE,

in. Ho.

STATIC PRESSURE IN STACK (Pg), in. Hg.

OPERATORS,

SCHEMATIC OF STACK

CROSS SECTION

Traverse point l Vel.acitv head, Stack Temperature
number in. Hy,0 VA, (%), °F
AVERAGE:

Flgyre 22, Veloclty traverse data.
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4.2 QGaa volume.

) vn.mva (P“) Tnd)
R (VaPa
W 5T ) equation 4-2
wl%era'

Dry gas volume through mater &b
standard conditions, en, It
=Dry gas volume meagured by meter,
cu. Tt
Pn =DParometric pressure at the dry gas
meter, inches Hy,
P.ca=Pressure at standard conditions, 29.92

inches Hg.

Taa=Absolute temperature at standard
conditions, 550* R.

Tm =Absolute temperature at meter (“F+

450), "B.
43 Moisture content,
Bermg—= 1B Voo 4 (0.025)
Vut Ve + B = Vet Vie '
"equation 4-3
where:

Bwo-.Praportlon by volume of water vapor
n the gas stteamn, dimenaionless,
Vws =Volume of wmier vapor collected
(standard conditioms), cut. £t.
=Dry gas volume through meter
(standard conditions), cu, It
Bwux=Approximate volumetric proportion
of water vapor in the gas stream
lenving the impingers, 0.026.

5. References.

Alr Pollution Engineédring Manual, Daniel-
son, 4. A, (ed.), U3, DHEEW, PHS, National
Center for Air Pollution Cantrol, Cincinnati,
Ohlo, PHS Publication No. 999-AP-40, 1967,

Devorkin, Howard, et al., Air Pallution
Bource Teating Manual, Alr Pollution Cone

Los Angeles, Callf., November
1963,

Methods for Determination of Velogity,
Volume, Dust and Mist Content of Gases,
Westerns Precipitation Division of Joy Manue-
fagturing Co., Lod Angeles, Calif., Bulletin
‘WP-50, 1968.

© METROD 5u-DETERMINATION OF PARTICULATE
EMIssioNs FeoM STATIONARY BOURCES

1. Principle and applicability,

1.1 Prineiple. Particulate matter is with-
drawn Jsokinetically from the source and its
welght is determined gravimetrically after re-
moval of uncombined water.

13 Applicability. This method |s applica-
ble for the detarmination of particulate emis.
eions from stationaery sources only when
specified by the test procedures for determin.
ing compliance with New Source Performe
ance Standards,

2. Apparatus,

2.1 Sampling train, The degigh apecificR«
tions of the particulate sampling train used
by BEPA (Flgure 5-1) are described in APTD-
0581. Commercial models of this trein are
avallable.

2.1.1 Nozzle—Stalnless steel (316) with
eharp, tapered lending edge.

2.12 Probe——Pyrex! glase with a heating
system e¢apable of maintaining a minimum
gas temperature of 250° P. at the exit end
during sampling to prevent condensation
from oecurring. When length limitations
(greater than about 8 f1.,) are eticountered at
temperatures less than 600 F., Incoloy 8251,
or equivalent, may be used, Probes for sam-
Pling gas streams at temperatures in excess
of 800° P, must ha.ve been approved by the
Administretor.

21.3 Fltot tube—Type 8, or equivalent,
attached to probe to monltor stack gas
velocity. .

vﬂl

1 Trade name,
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2.14 Piter Holder—Pyrex? with
heating system capable of maintaining mini-
mum temperaturs of 226° P,

21,5 Impingers / Condenser—Four impin-
gers connected In serles with glase hall joint
fttings. The first, third, and fourth impin-
gers are of the Greenburg-8mith des=lgn,
modified by replacing the tip with a l4-inch
ID glazs tube extending to one-hsalf inch
from the bottom of the fask. The second im-
pinger 18 of the Greenburg-8mith design
with the standard tip. A condenser may he
used in place of the lmpingers provided. that
the moisture content of the stack gas can
otill be determined.

2.1.6 Metering system—Vacuum gauge,
leak-free pump, thermometers capable of
measuring temperature to within 5* P, dry
gas meter with 2% accuracy, and related
equipment, or agquivalent, a3 o
maintain an lsokinetic sampling rate and o
determine eample volume.

2.1.7 Barometar—To measure atmospherle

to +0.1 inches He,

2.2 Sample recovery.

!
REVERSE-TYPE
PITOT TUBE

HEATED AREA FILTER HOLDER

PITOT MANOMETER

2.2.1
probe,
322

Probe brush—At least as long as

(¥ ass wash bottles—Two.

223 Glass sample storage contalners,

224 Graduated cylinder—250 mil,

2.3 Analyzla,

23.1 Glass weighing dishes.

23.2 Desiccator.

233 Analytical balance—To measure 0
+0.1 mg,

234 Trip balance—300 g. capac:lty. to
measure to +0.05 g.

8. Reagents.

3.1 Sampling,

8.1.1 Fllters—Glass fiber, M2A 1106 BH?Y,
or equivalent, numbered for ilentification
and preweighed.

312 Sillea gel—Indicating type, 6-18
meeh, dried at 175* €. (350* P.) for 2 hours,

3.1.3 Water.

3.14 Crushed ice.

3.2 Sample recovery.

“8,2.1 Acetone—Reagent grade.

3.3 Analysis,

3.3.1 Water.

IMPINGER TRAIN OPTIONAL. MAY BE REPLACED
BY AN EQUIVALENT CONDENSER

THERMOMETER  CHECK

. BY-PASS VALVE
ORIFICE / -

: VACUUM

" GAUGE

MAIN VALVE
THERMOMETERS :
DRY TEST METER AIRTIGHT
PUMP ‘ .

Figure 51, Particulate-sampling train, .- .

3.3.3 Desic cant—m.er.te. lndlcatmg

4. Procedure. .

41 Sampling

4.1.1 Afier selecting the aampung site and
the minimum bumber of sampling polnts,
determine the stack pressure, temperature,
moisture, and range of velocity head,

4,12 Preparation of collection train.
‘Weigh to the nearest gram approximately 200
g. of siliea gel. Label a filter of proper dlams.
eter, desiccate? for at least 24 bhours and
weigh to the nearest 0.5 mg. in a room where
the relative humlidity 1s less than 507%. Place
100 ml. of water in each of the first two
impingers, leave the third impinger empty,
and place approximately 200 g. of prewelghed
silica gel in the fourth lmpinger, Set up the
train without the probe as in Pigure 5-1.
Leak check the eampling traln at the sam-
pUng site by plugging up the inlet to the fll-
ter holder and pulling g 15 in, Hg vacuum, A
leakage rate not in excess of 0.02 e.f.m. at a
vacuum of 15 in, Hg 15 acceptable. Attach
the probe and adjust the heater to provide a
gas temperature of about 260° P, at the probe
outlet, Turn on the fliter heating system.
Place crushed ice around t.he l.mpmgers. Add

1 Trade name.
’Dry u.slngnrlemel st 70° 1" 110'
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more lce during the run to keep the temper-
ature of the pases leaving the last Impinger
as low as possihle and preferably at 70° F.,
or less. Temperatures above 70° F, may result
in damage to the dry gas meter from either
molsture condensation or excessive heat,
413 Particulate traln operation. For each
run, record the data required on the example
sheet shown in Flgure 5-3. Take readings at
each sarnpling point, at least every 5 minutes,
and when significant changes In stack con-
ditions necessitate additional adjustments
in fow rate, To begln sampling, position the
nozzle at the first traverse point with the
tip pointing directly lnto the gas stream.
Immediately start the pump and adjust the
flow to lsckinetic conditions. Eample for at
least 5 minutcs at each traverse potnt; sam-
pling time must be the same for each point,
Maintein isokinetic sampling throughout the
sampling period. Nomographs are avallable
which aid in the rapid sdjustment of the
sampling rate without other computations,
APTD-0576 detalls the procedurs for using
these nomographs. Turn off the pump at the
e¢onclusion of each run and record the final
readings, Remove the probe and nozzle from
the stacls and handle In accordanee with the
asmple recovery process deseribed in section

-
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AN e AMNTENT TEMPERATURE o
LOCATION e | RANDMETRIC PSR
CFERATOR ASSUNED MOUTURE X -
DATE, MEATER BOR SEVTING
LT A — PORE LENGTH, S et
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TN N PROSE HEATER SETTING,
VETER MKy, R
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——
TOYAL Arge Avpe
AVERAGE Avd.

Figue 5-2. Pasticuiate field data,

42 Sample recovery. Ezerelse care in move
ing the collectlon train from the test site to
the sample recovery area to minimize the
loss of collected sample or the gain of
extraneous particulate matter, Set aside a
portion of the acetone used in the sample
recovery as a blank for aralyala, Measure the
voluma of water from the first three im.
pingers, then diseard. le the samples in
containers as follows:

Container No. 1. Remove the filter from
1ts holder, place in this contalner, and seal,

Container No. 2. Flace loose particulate
matter and acetone washings from all
sample-exposed surfaces prior to the Alter
in this container and seal. Use s razor blade,
brush, or rubber policemnan to lose adhering
particles.

Container No. 3. Transfer the silica gel
from the fourth Impinger to the original cone
talner and seal. Tse o rubber policeman as
an ald in removing sillca gel from the
impinger.

4.3 Analysis. Record the data required on
the example sheet shown in Flgure 5-3,
Handle each eample container as follows:

Container No. 1. Transfer the Alter and
any loose particulate matter from the sample
contalner to a tared glass welghing dish,
desiceate, and dry to o constant weight, Re-
port results to the nearest 0.5 mg,

Coniainer No, 2. Transfer the aceione
weashings to a tared heaker and evaporate to
dryneas at ambient temperature® and pres-
sura. Dealccate and dry to & constant welght.
Report results to the nearest 0.5 mg,

Container No. 3. Welgh the speni silica gel
and report to the nearest gram.

&, Calibration.

‘Use methods and equipment which have
been approved by the Administrator to
calibrate the orifice mater, pitot tube, dry
gas meter, and probe heater. Recallbrate
after each test series,

Q. Calculations.

6.1 Average dry gas meter temperature

- and average oMaprmmdxop Ses data -

sheet (Figure 6~2).

6.4 Dry gas volume. Correct the sample
volume measured by the dry gas meter to
standard conditions (70* P, 20.92 inches Hg)
by using Bquation &-1.

AH
Vo =V, (1-_4) Prtyss )
Mytd m T. A PM

o Phn"'AE
(17 71 )v — 38
" i, Hg) ™ Ta
equation 51
whete:

Vi, o= Volume of gas sample through the
dry gas meter (standard cond.l-
tions), ew' It

Va —VOéﬂum of gas sample th.rough m

T,a= Absolute temperaturs at standard
conditions, 530 R,

24889

T, = Average dry gas meter temperature,
.R .

P,,,— Barometric pressure at the orifice
meter, inches HE,
AH == Average presgure drop across the
orifice meter, inches H,O.
18 G== Specific gravity of mercury.
P,.4™ Absolute pressure at standard con-
ditions, 29.92 inches Hg.

6.3 Volume of water vapor.

PH,, RT,
V'nd=Vl Mﬂ’-o )( P“:l)=
(0.0474 "“u;f_“'.)vl.

equation 5-2

whete:

Vw,q=Volume of water vapor In the gas
sample (standard conditions),
cw It.

V),= Total volume of liquid collected in
impingers and silica gel (see Fig=
ure §-3), ml.

pitom=Deninity of water, 1 g./ml.

Mu,o=Molecular weight of water, 18 1b./
1b.-mole,

R==Ideal gas constant, 21.833 Iinches
Hg—cu, £t./1b.-mole-°R.
T,.s~Absolute temperature at standard

eonditions, 530° B.
P,y Absolute pressure at standard con-
ditions, 29.92 Inches Hg.

0.4 Molisture content.
V' ltd

By,
v" std + V' std

n

equation 5-3

where:
Byes =Proportion by volume of watur vapor in the .5
i stream, dlnzmswmss. P b
v'.u-Volnme of water ln the gas ssmple (standard
v eundlth;na) eu. ft. nih
B w 8 of gample throug e s meter
Y duﬁondlt?ons), o {t. dye
6.5 Total particulate weight, Determine
the total particulste catch from the sum of
i the weighta on the analysis data sheet
_ (Fgure 5-3).
6.8 Concentration.
6.8.1 Concentrationingr./scif. -

o =(o 015452) (v‘w)

equation 5-4
where:
oy=Concentration of particulate matter in stack
gas, gr./a.cl, dry basis,
M.-'rm( amount of particulste matter eollected,

Va =-Volumaol sample f.h.roush meter
- (sundardmmnd et Al

4.
x

2, 1971
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h

PLANT v welupmt of isokinstic ssmpling.

Vi, =Total volume of lquid collected in hnpingers
DATE and silios gel (See Fig. 5-3), ml.

X pa,0=Denslty of water, 1.
RUN NO. - R=IdeallgasRconsta.nt. 21,83 inches Hg-on. ft./10.
mole-°

Mm,0=Molecular weight of water, 18 Ib./Ib.-mole.

Ve =Volume of gas sample through the dry gas meter
(meter conditions), eu. ft.
m-Absolut.e average dry gas meter temperaturo
) . (see Figure 5~2), °R.
1 Prar= Ba.romet.ric presstre at sampling site, inches

. Hg.
WEIGHT OF PARTICULATE COLLECTED, A D Tachaa 10, TS the orlfice (seo
mg T.-Abalo utez)aveﬁsge stack gas temperature (see
CONTAINER o=Totel sampling time, min,
NUMBER V,=8tack gas velocity caloulated by Method 2,

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN P A e oo o ite, inlhes T
nozzle &q.

Ao=Cross-sectional area of

1 6.8 Acceptable results, The following
range seis the limit on acceptable jsokinetic
2 sampling results:

- It 90% < I £ 110%, the results are acceptable;

otherwise, reject the results and repeau
\; TOTAL . the test,

. ' 7. Reference.

Addendum to Specifications for Incinerator
‘Testing at Federal Pacilitles, PHS, NCAPC,
Dec. €, 1967,

Martin, Robert M., Construction Detalls of
Isokinetic Source Sampling Equipment, En-
vironmental Protection Agency, APTD-0581,

Rom, Jerome J., Malntenance, Calibration,
and Operation of Isokinetie Source Sam-
pling Equipment, Environmental Protection
VOLUME OF LIQUID Agency, APTD-0578.

Smith, W. 8., B. T. Shigehara, and W. P,
WATER COLLECTED Todd, A Method of Interpreting Stack Sam-
pling Data, Paper presented at the 63d An-

nual Meeting of the Alr Pollution Control

IMPINGER SILICA GEL Association, St. Louls, Mo., June 14-19, 1970,
VOLUME, WEIGHT, Smith, W, 3,, et al, Stack Gas Sampling
ml 9 Improved and Simplified with New Equip-

ment, APCA paper No. 87-119, 1067.
Specificatlona for Incinerator Testing at -
FINAL Federal Facilities, PHS, NCAPC, 1967.

METHOD 8—DETERMINATION OF SULFUR DIOXIDE

INITIAL FMISSIONS FROM STATIONARY SOURCES
1. Principle and applicability.
LIQUID COLLECTED 1.1 Principle, A gas sample is extracted

from the sampling point in the stack, The
- acid mist, including sulfur trioxide, is sepa-
TOTAL VOLUME COLLECTED 9 ml rated from the sulfur dioxide,-The sulfur
dioxide fraction is measured by ‘the bariums
thorin titration method.

CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT : 1.3 Applcability. This method i appll-
INCREASE BY DENSITY OF WATER. {1 g. ml): erdasione from Ciarlonary Bourac SAlY S
: oo spacified by the test procedures for determin-
INCREASE. q X ing compliance with New Source Performance
—— == = VOLUME WATER, mi Standards.
(1 9/ml} _ 2, Apparatus.

3.1 Sampling. See Flgure 6-1.
2.1.1 Proba—Pyrex! glass, approximately
Figure5-3. Analytical data. : 5 to § mm. ID, with a heating system to
) prevent condensation and s filtering medium
6.6 Concentration in Ib./cu. ft. to remove particulate matter ineluding sul-
furie acid mist.
55,800 Ib Yy 212 Midget bubbler—One, with gless
mg./ " n wool packed in top to prevent sulfuric acid
IRCALLLAALE A =2.205X% 10-“‘,&- E mist g:rryover PP
Batd By equation 5-5 213 Glass wool.
214 Midget impingers—Three,
e.wcxe?ﬁuon weum matter in stack MF"““‘“ amount of particulate matter collected, 915 Drying tube—Packed with 8 to 16
- y L., Va -Volu.me of gas sample through dry gas meter mesh indlecating-type sllica gel, or equivalent,
443,600 Me/b. v (standard conditions), eu. f4. . to dry the sample,
6.7 Isokxneuc variation, 21.8 Valve-—Needle valve, or equivalent,
: to adjust flow rate, ’

~Vi,(pm0) R V... : L : . 217 Pump—Leak-free, vacuum type.
o[ Ye® e (r ) S
1= Mg,0

where:

2.1.8 Rate meter—Rotameter or equiva~
X 100 lent, to measure a 0-10 s.cf.h, Sow range,

218 Dry gas metar—Sufiiclently accurate
(1 667mm.)[(0 00267il\ Hg—cu ft.)v + P + . to measure the sample volume within 1%,
T ber 13 8 : L 2.1.10 Pitot tube—Type 8, or equivalent,

OV.P.An _ o o __-EquationH ‘_ Trade nemes. = . -
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APPENDIX C
STANDARD SAMPLING PROCEDURES
The sampling procedures used during the test are the same
as those published in the Federal Register, Volume 36, Number 24,
Thursday, December 23; 1971. These methods are as follows (Methods

1, 2, 5). Additionally, the impinger catch was analyzed for

particulate content.

SCOTT RESEARCH LABORATORIES, INC. -~ '
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~ APPENDIX D
LABORATORY REPORT

1. On Site Handling and Transfer

After the completion of a test run, the probe and nozzle were
disconnected from the impinger train and all open ends sealed immediately
to avoid any possible contamination. At the laboratory facility, the
nozzle was disconnected from the probe and very carefully washed with
acetone, using a fine bristled brush, All acetone washings were collected
in a clean glass jar, the jar itself being placed on a large piece of
clean aluminum foil. The probe was then washed with acetone, using a
long-handled brush. The brush was rotated slowly and pushed through the
probe while a continuous stream of acetone was run through it. The brush
was also carefully cleaned and all washings collected in the glass jar.
The probe was finally eye;ball checked for transfer efficiency.

The impinger train was initially wiped clean on the outside
and all glassware connectors, including the filter, removed carefulle
and all exposed surfaces wiped clean., All the connectors were placed
on a piece of aluminum foil, ready for washing, The first three impingers
were then analyzed for water collection by transferring the water through
the outlet port into a graduated cylinder and noting the wolume; The
impingers were not dismantled and all transfers and washings were performed.
through the inlet and outlet ports, All of the glassware in the back half |
of the filter, up to the fourth impinger was then carefully washed with
distilled water and the washings collected. This was followed by an

":acetone wash which was agaln collected in a separate jar.

SCOTT RESEARCH LABORATORIES, INC.
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Acetone washings from the glassware in the front half of the
filter were collected in the same jar as the probe and nozzle wash.
The filter was carefully removed from the holder and placed:in a plastic |
dish which was then sealed with tape. §Silica gel in the fourth impinger
was weighed in a previously tared glass jar using a triple~beam balance.

All acetone jars had aluminum lined lids, or aluminum foil
was used before screwing or the lids. The following designations were
used for labeling the containers:

Container #1: Filter

Container #2: Acetone wash front half from filter

Container #3: Water wash back half from filter

Container #4: Silica gel

Container #5:  Acetone wash back half from filter

2. Laboratory Handling and Analysis

a. Filter Transfer _ _ '- . _ .
Clean plastic dishes were desiccated for 24 hours, labeled and
tared on an electronic balance. The filter containers were unsealeﬁ
and desiccated for 24 hogrs before carefully ﬁransferring the filters
to the tared dishes using a fipe pair of tweezers. Care was taken to
place a piece of aluminum foil under the transfer oﬁeration. A "static-
-master" brush was used to brush any fine particles adhering to.the
container or foil. All transfers were performed near the balance and
“the weight reported to the nearest 0.1 mg. The plastic diéhes_were

then sealed for shipment.

SEL Iy - SR P I

o @ SCOTT RESEARCH LABORATORIES, INC.
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b. Acetone Washes

250 ml. beakers were used for acetone wash transfers. These
beakers were leached for 24 hours in 50% nitric acid, washed thoroughly
and oven dried overnight. These were then desiccated for 24 hours and
tared. Once tared, the beakers were sealed with "parafilm', Handling
of beakers was done as far as possible with tongs and "Kimwipes'.

All acetone glass jars were left loosely covered in a hood
until the acetone was evaporated. This was found to be safer than
transferring the acetone into the tared beaker and evaporating. Once
the acetone was evaporated, the glass jar was rinsed with acetone,
using a rubber policeman, and the washings collected in the tared beaker.

Once the acetone evapdrated in the beakers, the beakers were
desiccated for 24 hours and weighed to a cénstanﬁ weight.

In some cases where water was present in the acetone wash, the
water was evaporated in an oven at 90°C after the acetone had all evaporated.

c. Water Wash Extraction

Beakers tared és described before were used for coliecting
the organic extract and the water wash after extraction. The amount of
water collected was marked and the volume later measured and reported.
The water wash was transferred into a 2000 ml. extraction flask and
three 25 cc portions of chloroform used for the initial extractioﬁ.
Often when a large voiume of water was collected (above SCO ee), a
fourth portion was used; The extraction flask was shaken thoroughly,
and once the chloroform extract settled at the bottom, it was collected__-ﬁ

‘directly in the tared beaker.

scbn_ass_sméu_ -I-X-BbRA‘_l'O-Rl-E.S.J.l ’




SRL 1281 15 0372

- Due to the large volume of water usually collected,. three 50 ml.
portions of ether were used. The ether extract separated at the top
and the water portion was collected inlthe original jars. The ether
extract was then collected along with the chloroform extract. Once all

the ether extract was collected, the extract portion was transferred

back into the extraction flask and the funnel and sides'of the flask
rinsed with distilled water, The chloroform and ether extract separating
at the bottom was then drained into the tared beaker and allowed to
evaporate in the hood before desiccating and weighing.

The water portion was transferred to tared beakers, oven dried

at 90°C, desiccated and weighed. All beakers were "parafilm" sealed for

shipment.

The Project Officer requested that particle size analysis not

be performed. Table D-1 presents a summary of the measurements and

weight analysis for particulates.
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APPENDIX E
TEST LOG

The Eastern Associates Coal Company plant was located on the
north side of the railroad tracks in Keystomne, West Virginia. Figure 1
gives a rough schematic of the stack locations, the approximate dimensions
and the sampling setup used. The main building was_approximately 70 feet
to the top of the flat roof where the ports were located. The sample
setup and transfer facilities were done in a relatively clean room
located in a single storied building about 100 feet east of the main

building.

Wednesday, February 23, 1972

All the necessary equipment was hauled up and set up for the
i{nitial flow traverse by about 1300 hours. There was some shower activity
at this time, which increased in intensity by late efternoon.

Some electrical grounding problems were encountered, possibly

due to the rain. Crounding the meter box overcame this difficulty. i
leak test was performed after the initial traverse and the first run
started at 1435. 8ix points were sampled at each of three ports with
a time period of 7 minutes at each point. The first run ended at 1648.
No problems were encountered in port transfer.

" The sample box configuration was modified for this site due
to the low height of the gample port from the flat roof (approximately 6")
. The sample box had a special inlet on the backside and the impinger train

" was placed facing away from the ports.

SCOTT ligssARcH LABORATORIES, INC.
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The complete impinger train aﬁd the probe were carried to the
laboratory facilities where the sample transfer was accomplished. Very
low particulate collection was noticed in this and the other two rums : ._?
performed at this site. The halocarbon greasé used for giassware

sealing was found to be attacked by acetone and hence it was advised

by the Project Officer not to collect a container #5 (acetone wash back
half) for this run. All glass ware cleanup and setup for the following
day were done at the Keyétone laboratory facilities.

The Project Officer also advised that it would Be satisfactory
to collect a minimum 60 cubic foot sample rather than a minimum 90 cubic

foot sample.

Thursday, February 24, 1972

Very heavy-rainvwas encountered throughout most of the day.
Stopcdck grease‘was:obtained from the Blﬁefield State.Coilege'énd no
problems were encountered during sample tranéfef and glassware work. *
Two runs weré accomplished, the first one étarting at 1155 and endihg
at 1410, the éecond one from 1520 to 1735. All sample transfer and

glassware wash were done at the laboratory facility.

Friday, February 25, 1972

All equipment was unloaded, cleaned and packed for transfer

to next site by 1300 hours.

B

SCOTT RESEARCH LABORATORIES, INC.
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APPENDIX F ~

PROJECT PARTICIPANTS AND TITLES

Project Officer - EPA
Field Team Leader - SRL
Engineer - SRL

Senior Engineer - SRL
Chemist - SRL

Manager, Atmospheric Chemistry &
Industrial Emissions Dept. - SRL






