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Report 0ischaimer

“This weport (Particulate Emission Testing) and the associated attachwents
and appendices has been produced and developecd For and at the request of Marsh
Asphalt Company. It conveys the findings of CSC as of the date noted herein
This report (etc.) is intendad for the exclusive use of the Marsh Asphalt Company
Cincluding its employees, officers, and Board of Directors) and may not be used,
referenced, or cited foroany reason whatsoever (except by a regqulatory agency
for regulatory raview) by any other individual, company, o party whether or not
related to or associated with the Marsh Asphalt Company now or at any time n
the future. Ay such reldiance, use, reference, or citation without the exprassed
authorization of CSC is exprassly probibited.,  Any other company, individual,
ar party relying upon, using, referencing, or ¢iting this report dogs so at their
own risk and detviment. Mo guarantee or warranty of whatever nature, whether
expressed or dmplied by or dn this repert (etc.) which may flow to the Marsh

L Company is granted or conveyed to, or may be assumed Lo have been granted
o or conveyed to anyone else,"
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TNTRODGETTON

""" On September 20 and 21, 1990, particulate emission testing and opacity
obhservations were performed on the Asphalt Plant Baghouse at Marsh Asphalt
Company's plant in Coolspring, PA.

..... The test program was authorized by Me. Rick KessTer of Marsh Asphalt Company.
Testing was performed by My, Kevin Kennedy and Me. Tom Smith and visible emission

""" reading by M. Richard Campbell of Comprehensive Safety Compliance, (CSC) Ine.
Testing and process operations wers observed by Mr. Dick Murray of  the

PannsyTvania Departmant of Environmantal Rasources Air Pollutien Control Bureau,

.....
.....
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SUMMARY OF RESHLYTS

4"'
.

Table Mo. 1 below is & summary of Particulate Emission Data and Opacity Data from
tasts on the Asphalt Plant Baghouse

Table Mo. 2 is a sunmary of Flue gas parameters.

Particulate Emissions and Opacity Data

TRELE NOL

Tast

Farticulate Fmis

sion Bata

Gpacity Data”

[hata Tast Cone.* Ehrus&jur‘ Fighest
1890 He, Test Location Gr/dscf Rate” Allowable 6 min
Lhflre. Tad b Vi, % | Mase., %] bvg. %
520 [3)--1 Fagheuse dutlet . 0LE 4. ( 171 0 5 5
0,20 {02 Baghouse Outlet 0,014 3.8 171 [ 10 5
8./l 0o Baglouse Qutles MIOTE] 3.7 171 D ' 10 4

(4]
(b)
()

Graing per dey standare subric foot

Paunds per hour

Opacity data fron EPA Methed 9 observazions




TABLE NO, &

Summary of Flue Gas Parametars

Test Tegt Test Percent Stack Pereent,. Elon fates q
Date No. Lecation Moisture Temp., IZJ:i:,‘El 0y ACFH® ‘ DSCEM”
1800 ’

g/20 BO-1 Baghouse Gutlet 1.4 144 3.8 7.9 435,800 Jz,600
G0 B2 Baghouse Cutlet. 114 147 3.4 17.0 43,400 3200
842l B3 Bagheuse dutlet 120 141 3.t IR 43,000 51,800

o perc
o o

it carben dioxice by volume
2ot onygen by volune

cooactual cubic feet per minute
ddey stancare culic Feel per wminuts




.....

A0 PROCESS AND TEST PROGRMM DESCRIPTLON

Frocess Descrintion

The Marsh plant at Jumenville Road Uniontown has a Batch Asphalt plant
manufactured by the Madsen Corporation.  The process (&s shown in Figure |
beging with the Toading of different sized aggregate from stockpiles, usually
irto Fowr "cold” bins., From these bins calibrated vibratory feeders control the
amounts of each aggregated falling onto a conveyer Chat leads to the inlet of
the dryer. The function of the dryer is to remove surface moisture and heat the
aggregate in order to be coated with asphalt cement din the pugmill.,  The dryer
i an dnclined rotary drum, LO8 dinches in diameter and 36 feet Tong, in which
the aggregate is dried and heated by the propang gas burner.  The dreyer s
designed with “flights" on the dnside that tumble the aggregate and incresse
guposure to the hot gases. The burner is Tocated at the aggregate discharge or
Tow end of the deyer; therefore, the combustion gases Flow counter currant to
aggragate flow.  The effluent gases from the dryer are directed to a primary
cyclone and fabric Filter secondary collactor, The plant 4s ralted For productior
of about 300 tons/hr. A summary of process data for each test is provided in
Table No. 3. Detailed process data is provided in Appendix 1.

Emission Contral System

Emissions from the plant are contrelled by a baghouse manufactured by Hot
Mix Maunfacturing, Inc., of Louisville, KY. It dis a Model # 630-14EL. 1t
containg G300 15 foot by 6 dnch bags which provides 14,000 sguare feel of
collection area. The bags are macds of NOMEX.

The exhaust fan is a Phelps C-445 which is capable of pushing 64,700 ACFM,
Emission control system presure drop data taken durirng testing is provided in
Appandix 0.

Tast Pragreamn Description

Tasting was conducted on the Particulate Emissions from the Asphalt Plant
Baghouse .

The sampling location is shown in Figure No. 2 Sample duration was 72
minutes for all three tests,
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TABLE NO. 3

Asphatt Plant Production Rates

ATE
15850

TEST
)

FRODUCTTON
RATE TONS/HR
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‘: "!'
G20
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g/l

B0~ 1
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e
e

i

)

Top
Top

Top

More detail

|

ed process data

is provided in Appencix D.
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Method 5 Sampling Procedures

AFter selecting the sampling site and the minimum number of traverse poinls,
Che stack pressure, temperatura, moisture and range of wvelocity head were
measured according to the procedures described in the Federal RBeolsher®,

Approscimately 200 grams of silica gel was weighad in a sealed inpinger prior
to each test, Glass Fiber Filters® (4 inch diameter) desiccated for at least
24 hours, dried at 105°C for & hours and weighed to the nearest 0.lmg. an an
analytical balance.  One bundrved ml of distilled water was placed in each of Cthe
First two Ampingers; the third dmpinger was initdially emply; and the dmpinger
containing the silica gel was placed next in series.  The sampling train was
Teak-checkaed at the sampling site prior to each test run by plugging the inlet
o the nozzle and pulTing 18-inch Hg vacuum, at the conclusion of Lthe test by
plugging the inlet to the nozale and pulling & vacuum gqual to the highest vacuun
reached during the test run. A more detailed desoription of the sampling and
anatytical procedures 1s provided +in Appandix .
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NOMENGLATURE AND DEIMENS LONS

IIIII A, across-sectional area of stack, FL
) = area of sampling nozele, i

B s proportional by volume of water vapor in the gas stream, dimensionless
----- G = pitot tube coefficient, diamensionless = .84

(o = concentration of particulate matter in stack gas, gr/scf,dry basis

WO = percent of carbon monoxide by volume, dry basis

weOt = percant of carbon dioxide by veolume, dry basi:

H = average pressure drop across the orifice mater, inches of H,0
----- [ = percent of dsolkinetic sampling

M, = dry molecular waight, 1h/Th-mole

M, = total ameount of particulate matter collected, mg.

M. = molecular weight of stack gas (web basis), Tb/Th-mole
WML, = parcent of nitrogen by wolume, dry basis
..... W, o= percent of oxygen by volume, drey basis
pooo= o velocity head of stack gas, inches of NRD
""" barometric pressure, inchas of Hy
P = absolute stacl gas pressure, inches of Hyg
pmr = particulate matter emission rate, Ths/hr
..... Qﬁ = yolumaetric flow vate, wet basis, standard conditions

] = volumgtric Flow rate, dey basis, standard

gl

T, « average temperature of drey gas meter, ©R

\

""" T, w o average tenperature of stack gas, “R



V. = Lobal volume of Viquid collected in dmpingers and silica gel, ml.

""" v = volume of sample through the dry gas meter uﬁ.umﬂnmv<umndﬂtﬁcwmn,1Pb’

4

mong umqummawquﬁu;:mmmqha‘mhrwmgh the dey gas meter at standard conditions,
LN ek I
----- it

L = stack gas velocity at stack conditions, fps

vV = wolume of water in the gas sample at standard conditions, €7

0 = total sampling time, minutes

..... . Sl RPN < oy e .
Mote: Standard conditions = TOTF and £3.%2 inches of Hg.

.....
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Formulas For Particulate Emissions Calculations

Valume of dey gas sampled corrected to standard conditions,
be corrected for leakage if any Teakage vates exceed L. )

W O I T T T 13,6
Mgl m i

Volume of water vapor at standard conditions, fto,

V s 0 Q4707 w
"l !

Modsture content in stack gas.

\

B " e sl

Y + \we
Matd ol

Drey melecalar waight of stack gas.

M, o= 0440 [% CO,) + 0,320 (%0,) + 0,280 (% N, + % C0)
Molecular weight of stack gas

ow M (1R ) 4 18R/
W,o= My (LB ) e 18 8

Mote:

\
m

must



6. Stack velocity at stack conditions, fps

Vo= 85,48 X Gp

‘[]!s; w= B X ‘|V:_; W ‘!\:_

""" 6. Dry stack gas volumetric flow rate at standard conditions, DSCEM,

..... {hm¢ SO WL I I} o 1B

9, Concentration in g/scf

Cr o 0L00L g/mg % "

10, Concentration gr/dscf
o i

I "y o .
Goo= G0 D43
i

L1, Particulate mass emission rate, Ths/hr.

..... [: . X ‘“ Satd
pinr tale

12, Isolinetic variation

LI U T &l
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SUMMARY OF PARTLCULATE RESULITS
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Al Towable Emission Rate Galoulations

Formul a,
Aos 0 7EES Y, whare:
A = AlTowable emissions dn pounds per howr
..... Eos Emigsion index = F x W pounds per hour
E o= PRocess Factor dn pounds per unit, and
N o= Production or charging rate in units per hour
Fo= 6 Ths/ton
""" W= Tons/hre

..... Test Mo, 1

Aow 0076 (6w 278)0 % = 1701 Ths/hr

Tost No, 2

----- Ao ULT6 (6 0 2770 % = 17,01 Tos/hre

..... Test Mo, 3
Bow 0076 (6w 278)7 % = 101 Ths/hr



B, SAMPLING METHODOLOGY & EQUIPMENT CALTERATION



.....

SAMPLE AND VELOCITY TRAVERSES FOR STATTONARY SOURGES
EPA MEVHOD 1

The - method was used in this test program.  Sampling proceduras Follow
1Jmmmn muﬁm'wmel in EPA Mathod T of Che Federal Register®,

SELECTTON OF THE MEASUREMENT STTE

The velocity measwrement were taken at (%) stack (or duct) diameters downstrean
and (%) diameters upstrean from any flow disturbances.

EHOOS NG THE NUMBER_OF TRAVERSE POINTS (non-Cyclonie 1ow)

Particulate Traverse Sampling

At Teast twelve (12) traverse points were sampled for circular (or rectangular)
stacl cdiameters greater than .61 meters. AL Teast eight (8) traverse points
were sampled For circular .ldih.,.unllnrn=lﬂﬂl;Mwhwts for weﬁxﬁwmnfhmr:ytarkw fnv
equivalent diameters for 30 to (61 meters. For other stack diameters, |
L=l was referred to.

Nor-Particulate Traverse Samoling

The above procedure was used except that Figures 1-2 s substituted for Eigure

CROSS SEGTLOMAL. TRAVERSE POINT_LOGATIONS

The traverse points were located on two (2) perpendicular diameters.  For
particulate traverse samples, on of Che above diametars was positionad in the
plang containing the greatest concentration variation

Circular Stacks

RN Method 1, Figure 1-3 and Table 1-2 was referred to.

Rectangular Stacks

Using Figure l-& and Table 1-1 a rectangular qrid, sectioned into as many equal
areas as there are Lraverss points, vmn.nmnnﬁmeuLuu. A sample was taken at the
center of each elemantal area in the grid.

Mo traverse points were located within 2.5 centimeters of Che stack wall for
stack diameters greater than (61 meters. For stack diameters equal to or less
than 61 meters, no traverse pwlntr were Tocated within 1.3 centimaters. For
buoth ui Che abowve cases, where the sample nozele inside diametar was greater than
fthe adjusted cdistances, the Targer distance was used,

FFaderal Register, CFR 40, Part 60, July 1, 198%
e Check sampling Tocation schematic included.




- . QT DARETTEEE QTR ENOG FR DN ELOW DTN ANGE (OUTRIUCE X
05 o Who - 20 . ) LY
54 1 ! T aE f [ [ ;
L GHERHOIE ER G- EOR AGCTRUG ULAR STASKSOROUCTE ' R
- ‘l ‘mmnmmmmm
Al P o
o NEASUREMENT
e e W SUTE
\ ‘ :
- 2o B3 S TUREANGE
2 - | ]
1 mmmummmmnmﬁwmwmcmhw\
. 1 j
H ¢
l RN
a EROM BOUNT CE MY TIPE OF ‘
” T S (END. EIPENS SONTRAGTION. E7C 5 R ooy
ISTLRBANGE (MEND. ERFANSION . CEY STALI DLAMETER » 0,30 YAGET ar (12 24ia)*
o | ! w ) ) | I
2 i G 5 A ol B- §i it}
----- DUCT DAMETERS OOWHSTRIEAM FEON FLOW QISTURBANECE QOGS E (3
Figroz 1-2, Mintowon nuaenber of taasesse points for panticulate  Uraverses.
NEICE O TAREYERE GPSTLERM ERON FLOW QLT ILBAGEE (OSTRIGGE 1)
4 0 1.5 2 LY
.
sl I I 1 | | i [
e WHIGRER MUIRBEN 15 FON BECTAMGULAR STACKS QR UGS ‘
. 1 P
P4 ‘ j\l
RN
l‘k
i
"
v Juﬁkmmnnmmmm
N :
..... li STACK QRASE TER S-0.61 m (28 fridn, }
|
12 /
L9 )
" \
3mmmwmmmvuhwuumumnmhunzdme)
0 | [ i 1 ! ] l
tl 3 aq 5 A l ] I i

DUAEY BRANET G253 QLIPS TREAI FR N FLON CISTIERBANCIE (EUSTEANCE &

Figure 1-2, Micimam oumbee of tasesse poine foe ebocity [nonparticulate} traverses,



E]

TABCE 12, LOCATION O TRAVERSE POMTS (6 CIRCUILAR STACKS

[Fmoot of pacie dinmte: Boa ingide wall (0 travae goie)

Moo ol draemso poitets g iocharmetora.
“Franngger gt quseriaee om g ok
2 ¢ 10 @ 14 16 " HH 2
| ' N |
4 G0 : T L vl o
i & 0854 | l S (%] BAAN har
H : (K] bR I S BT 1 ST Y
4 | bl ] aoa L ol erf re
4§ : K ol s | teal cus | wg
g G 00 | HEATR TIPS LN AT R
b X HERRHT ] LILFON T
(1 961 2005 LB
L} : an.e ]l
L] [ (L3101 [ I TV I O K
" 0.0 1 G ] 0.
13 . P64 | G | A0 | 20
. I 443 (LU0 7 I YT T
1 LIRS [ EERTEN IPLEIY' N S 1 I )
% 00,0 [ B35 | e | o
"% o] apo | e
" 055 | 90| a5 | a0
+h 064G | pra | 06 | Bug
19 e Q| sea
H e g | Bas
" . q6.5 | B
R i 0.0 | s
Hal i ]
. 0e4
b
i
[ HIN
. g bl
TRAMERSE IISTARCIE, b
- POENT %l diameter [ ] |
1 £ T
H [E8H
k] s FH
f— €4 A
[ gha
6 HERH J
b 1 | 3y
Figue i1 el onos sacthoa divided into 12 ecual ar
st leaties
R
| I I | i
) Loy ey @ [
| i
! | ‘
o e | t
! I (-
4] ) 0 40 o
] : !
I ‘ 1
(S TR N B G
I :
f 1 1 |
Figure 14 Evaniple shawing rectangular stac’s oo
soction dovidedd (0o 12 @qual areas, swim g ravn -se
W“iﬂ: At centemc o aach grea.



Veritication of the Absence of Cyelondc Flow theouah Staclks

For any stack where there existed a possibility of cyclonic Flow, a test for the
prasence of cyclonic flow was performed using & manometer and Type § pitot tube.

The manometer was leveled and zeroed before the pitot tube was connected to the
probe and positioned at exch treaverse point.  The pitot tube was rotated (if
necessary) uotil a a1l reading was obtained. A1 rotation angles were assigned
absolute wvaluas.,  Mhan no rotation was necessary, a value of 0 degres
assioned., The values were summed, and the resultant angle called alpha ().
Twanty (20 degrees was the Timit of acceptability of the measurerent locations
for the average value of alpha with a Standard Deviation of ten (10) degraass or

Tess.

A wmdmimum of 24 traverse poiots for civcular ducts and 42 points for rectangular
ducts were used in the determivation of gas flow angles. Waen the absence of
cyelonic gas flow was verified, these same points were used to obtain velocity
measurements.
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DEVERMTEATTON OF STACK GAS VELACITTY AND YOLURETRIC FLOW RATE
EP& HETHOD 2 '

The average velocity in & stack {or duct) was determined from Che gas’ density
and average velocity head with a Type § pitot tube and stack gas flow was
guantified.

SAMPLING APPARATUS

The apparatus consisted of the following equipment.

: - An inclined manometer made by Dwyer with readability of 0,01 inches
kuxl‘hw the 0-1 inch range was used.

Tepperature  Gauge - Tocluded & Chermocouple and digital readout capeble of
measuwring temperatures to within 1.5% of the minimum stack temperatures.

g oabtmespheric pressure to within 2.5

mr Mo .

Gas Density Datermination Eauwipmant - Fyrite analyzer.




SEMPLERG PROGEDURE

The apparatus was set  up as iTTusbrated in Figuee L.

""" The pretest Teak-check was conducted for both the fmpact and static openings of
Lhe Pitot tube,

AFLer adjusting the manometer Tevel and zera, the velocity head and temperature
woere measured for each fraverse point and recorded on the data sheet.

In addition, the static pressure in the stack was measured and the atmospheric
pressure recorded.

The stack gas dry molecular waeight was determined using EPA Method 3

The maisture content was obtained using either EFA Method 4 or EPA Method 5.

..... The cross sectional area of the stack {or duct) at the sampling location was
measured and recorded. '



ply ety
TR
o e

o ! ’ .Illllllll‘ : :
N
p !:::;:i!:!ZZZZ::EiZi:Z!E ]
..... AR ::i:li;:.ni.l..l:”'
din
| T2 ¢ (il
l } TEMPERATURE SENSGR
I q R
/
........ p - ..|‘ ‘-lll:Jl.l..l . it _ 1 f |‘ " lli
] "f']["l'ﬁr'wr-:[--,..l..l.. __::'E_'C_ _:.z.‘:_ i .
............................................................. I T
MANOMETER T
Al
..... e
|| ‘
1 :

EPA Methad 2

FilLose Mesorenmect Sy s Gom,



EPA METHOD 3

GAS ANALYSIS FOR CARBON DIONKIDE, OXYGEN, EXCESS ALR & DRY

.....
.....
.....



The folLawing method was
those described in EPA Mat

GRS AMALYSTS FOR CARBOM DIOXIDE, MCVGEN, EXCESS AR AND DRY
MOLECULAR WELGHT

EP& METHOD 5

wsed in this test program. Sampling procedures followed
hod 3 of Che Federal Register®,

SAMPLENG APPARATUS

The qas analysis sampling train used in these Lests at the exit stack meet the
design specifications established by the Federal EPA and was assembled by
Comprehensive Safety Compliance, Inc. (CSC) personnel.

The apparatus consisted of the following:

[NTEGRATE SAHPLING:  APPARATUS

PROBE - A stainless steal probe equipped with an in-stack or out-stack glass wool

filter to remove particulate matter.

A leak-Frea, diaphragm-type pump Lo transport sample gas Lo the flexible

b 2% of a

Flow range of 500 to 1000 cubic centimeters per minute.

GRSAT ANALYTER - This combustible gas analyzer was used to determine dry
molecular waight (DM for 0,, €O, and CO. '

Federal Register, CFRO 40, Part 60, July 1, 1934



TNTEGRATED SAMELTING

The sample Crain was set up as shown in Figuee Mo, 1.

For single point sampling the sample poinf Tocation was at the center of the
cross-section or ab Teast 1 meter away row the stack wall, The analyzer lealk
test was performed, and the flexible bag as well as the sample train was also
leak tested.

For multi-point sampling at least eight traverse points were samplad in ciroutar
stacks with diameters Tess than .61 meters (9 points for rectangutar stacks of
A1 meter equivalent diameter). AL Teast twelve paints were sampled for all
obher cases.

Traverse point Tocation was performad; with respect to EPA Metheod T, AT1 points
ware travarsed and sampled Far an equal Tength of time.

After positioning the probe and purging the sample Tine, the sample bag was
connected to the train.

The sample was taken at a constant rate.  The run was simultanecus will the
Tasted the total duration of Che pollutant emission rate determination.

One flue gas sample was taken for each pollutant emission rate
Within eight howrs the samples were analyrzed for %.(Ih,ewnil},
were daterminad and the dey molecular weight was caloilated.

determination.
The %.N? and CO

SHAMPLE ANALYSES

After a sample was drawn into a combustible gas analyzer, it was immediately
analyzred for percent CO, and 0,.  The percentage of the gas thal is M and Co
was determined by subtfacting the sum of the parcents €O, and 0, from 10
percent. ¢ ‘

During sample analysis for a given gas, consecutive passes through ths analyper
absorbing solutions ware made until two consecutive readings were obtained. A1
values were averaged and recorded to the nearest 0.01%.

The analyzer was leak-tested before and after the analyses was perfarmed.
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The results of three analyses differ by no more Lhan:

-,u

a) L3 volume when the | A greater than 4% of the total gas volume.

by 2% volume when GO, was less than or equal to 4% of the total gas volume,

0, ANALYS LS

The analytical procedure was repeatecd until the results of three analyses differ
by no more than: :

ay 3% volume when 0, was less than or egual to 15% of total gas veluma.

b 2% by volume when 0, was greater than or equal to 15% of total gas
umlumﬁ» ’

GOAND M ANALYS 1S

For percent GO and W, 1 Lhe analytical procedure was repeated until three analyses
differ by no more than 2%,

DETERMINATION QF THE QRY MOLECULAR WETLGHT

The DM of each sample was determined using the following formula

DM = 0,440 (% CO,) + 382 (% 0,) « 280 (% N, + % CO)

EMLSSTON_RATE CORREGTION FAGTOR DR _EXCESS ALR _DETERMINATION

A EPA approved combustible gas analyzer was used to determine the excess afr
content in the stack emissions.

For single point and grab samples, the values obtained for % 0, CO and N, were
substituted in the following equation to determine the % excess aivs ¢

%OEA = AP K100%
“whﬂ, N - (% G, - 5% L0)

The fuel Factor, F, caleculated as Follows:

|:f =z "" ' ‘:i! - ‘!" 1

I\Ilul\ll "
t

HE0.9 = The percent of O, by volume in ambient air.



SAMPLING PROCEDURE

After selecting the sampling site and Che minimum number of traverse poinls,
the stack pressure and Cemperature was measured according to the procedures
described in the Federal Recisber®.,

fpproximately 200 grams of silica gel were weighed in a sealed dmpinger prior
to each test. Ope~bundred m. 1 of distilled water was placed in each of the
first two fmpingers; Che third dwpicger was initially empty; and the iwopinger
containing the silica gel was placed next in series. The train was sel up with
the probe as shown in Figure A1, The sampling train was leak-checked at the
sampling site prior to each test run by plugging the nlet fo the norzle and
putling a 15 inch Hy vacuum, and at the cenclusion of the test by plugging the
inlet to the nozele and puliing a vacuum equal teo the highest vacuum reached
during the test wrun.

Crushed ice was placed around the impingers ta keep the temperature of the gases
leaving the last fmpinger at 68 F or less,

During sampling, stack gas and sampling train data were recorded at sach sampl inc
§ 4 : : [ q

G

fow conditions cccur. ATl sampling

o

point and when siguificant changes in stack f
data were recorded on the Field Data Sheet.

“rederal Register, CFR 40, Part 60, July 1, 1989
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SAMPLE RECOVERY PROCEDURE

The sampling train was moved carefully from the test site to the cleanup area
Sample fractions were recovered as Follows:

1. The volume of water From the first thres fmpingers was measurac
and recorded on the Recovery Data Sheet.

e The silica gel from the fourth impinger was weighed and the gain
recordad on the Sample Recovery Data Sheel with other pertinent
data.
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WETERMINATTON OF PNPTIWWIMTE EMTSSTONS
ERA METHOD %

The ﬁm11nm“nmlmufhuMIMMﬁ un@d[fm rhim‘rW$rlnwmmwnmm Sampling procedures fol Towed
those described in Method 5 of the Federal Recister®.

SAMPL TNG AP PARATUS

The particulate sampling train used in these tests at Che exit stack met design
specifications established by the Fedaral EPA and was assembled by Comprehensive
Safety Compliance, Inc. (CSC) personnel. It consisted of:

N,

______ ple - Stainfess steel (316) with sharp, tapered Teading edge and
accurately measured round opening.

FProbe - Glass Tined with & heating system capable of maintaining a minimumn
gas Lemnperature of 250 F at the exit end during sampling.

Filter Holder - Pyrex glass with heating system capable of maintaining a
filter | umu@ldﬂuun of approcimately 250 F,

Em”;iL$uuuu;--ﬂn1imuffhmwdlwmmmmmmew macda by Dwyer with readabiltity of 0.01
inches HO dn the 0-1 dnch range was used,

dmpingers - Four fopingers connected in series with glass ball ﬂuﬁn1m.
The first, third and Fourth |mnumquww.muwwnlﬂ the Breensburg-Smith dasign

moditied by replocing the tip with a 1/2 inch LD, glass tube extending
to L/2 inch from the bottom of the f]aﬁk;

Motering. Systen - Vacuunm gauge, Teak-Ffree pump, thermometers capable of
meawmwwm|tmmmmwnur@ toowithin & , calibrated dey gas meter, and related
equipment, to maintain an isolcinetic sanpling rate and to determine sample
volume., The dry gas meter is made by Rockwell and the fiber vane pump is
macle by Gast.

Aoeraid type to measure atmospheric pressures to +0.1 inch Hy.

*Federal Register, CFR 40, Part 60, July 1, 1939

L0



SAMPLING PROCEDURE

AfFter selecting the sampling site and the minimun number of traverse points, the
ﬂhmﬁ;|mmﬂusmwe, temperature, moisture and range of wvelocity head were measurad
according to the proceduras described in the Federal Reaister®,

Appracimately 200 grams of silica gel was weighed in a sealed impinger prior to
pach test., Glass Fiber Filters® (4 inch diameter) were desiccated for at least
24 hours, drded at 105 C for @ hours and weighed to the nearest 0.1 mg on an
anatytical balance.  One hundred ml of distilled water was placed in each of
fhe First two impingars; the third impinger was initially emply; and the impinger
containing the silica gel was placed next in series. The Crain was set up with
fthe probe as shown in Figuee A-L. The sampling train was Jeak-checked at the
sampling site prior to each test run by plugging the inlet to the nozele and
pulling 1% <dnch Ho vacuum, and at the conclusion of the test by plugging the
inlet to the noxzle and pulling a wvacuun equal to the highast vacuum reached
during the test run.

Tha pitot tube and Tine were leak-checked at the test site prior o an following
the initial velocity traverse. The checl was mada by blowing into the dmpact
opening of the pitol tube™ until 3 or more inches of water were recorded on the
manometar and then capping the impact apening and holding it for 1% secands to
assure it was Teak free.  The static pressure side of the pitot tube was Teak
chaclked using the same procedure, except suction was used to obtain the 3 inch
HO manameter reading.  Crushed €dce was placed around the dmpingers to keep the
temperature of the gases Teaving the last impinger alt &8 F or laess.

Durdng sampling, stack gas and sampTing train data were recorded at each sampling
point and when sigrmificant changes in stack flow conditions occurraed., Lsokinatic
sampling rates were set throughout the sampling perdod with the said of a
nomegraph or calculateor,  A1T sampling were recorded on the Particulate Field
Data Sheet,

* Federal Register, CFR 40, Part 60, July 1, 1989
g A type
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H%NNLEIMNWWWWW PROGEDLIRE

The ¢ ing Grain was moved carefully from the test site to the oleanup area.
mmmmumm LH the acetone and distilled watar wsed in the sample VRCOVELY  Were
faken for use as blanks.  The voluma of water from Che first Chres inopingers
was measwred,  Sample fractions were recovered as Follows:

Containar No. L « The Filter was removed from its holder and placed in a
patri dish and sealed.

Container No, 2 - IIMPM' particulate and lllbuuauhluq' from all sampla-
exposure surface pricr to the filter ware plullwl in a sample container,
sealed and Tabelled. Particulate was removed from the probe with the afd
of & brush and HO rinsing.  The Tiquid Tevel was markecd after the
container was sealéd,

Container No. 3 - Loose plrllthﬂ ate and acetane w{sh||ur from all sample-
BRPOSUre $HWdeE2uH\HH" to the filter were placed in a sample container,
sealed and Tabeled, Particulate was removed from the probe with the aid
of & brush and acetone rinsing. The Tiquid Tevel was marked after the
container was sealed,

Container No. 4 - & minimum of 200 ml of acetone was talken for the blank
analysis.  The blank was obtained and treated in a similar manner as the
acetone washing.

Container No. % - Distilled water in the impinger section of the sawmpling
frain was measured and placed in a sample container. 7The dmpingers and
ummmmmgqknwmwwwwﬂrmmmuHHIMMHIMdWU)MM this rinse was
addad to the container for shipment to the laboratery.

Container No. & - The dmpinger section of the sampling train of the
conngcting glassware was rinsed with acetone and this rinse was put in a

container for shipment to the Taboratory.

Contaimer Mo, 7~ & mindmun of 200 m1 of distilled water was taken for the
blank analysis.  The blank was obtained and treated din @ similar manner
25 The water rinse,

The silica gel from the fourth Smpinger was weighed and the gain recorced on
Che Sample Recovery Data Sheel with other partinent cata.



ANALYTICAL PROCEDURES

The Following procedures were used and follow the methods described in the DER
Source Testing Manua’l®.

Container No. 1 - The filter and any Toosed particulate matter from this
sample container ware placed into a tared glass weighing dish, balked at
105 € for @ hours, desiccated for 24 howrs to a constant weight and weighec
o the nearest .1 my.

Container No. & - The HLO washings wera transferred to a tared beaker and
evaporated to deyness at 105 C temperaturs and pressuve, desiccated for 24
hours to a constant weight, and weighed to the nearest 0.1 mg.

Container No. 3 - the acetone washings wers transferred to a tared beaker
and evaporated to dreyness at ambient temperature and pressure, desiccated
for 24 hours to a constant weight, and weighed to the nearest 0.1 mg.

Cantainer No. 4 - The acetone blank was transferved Co a tared breaker and
evaporated to cdeyness at ambient temperature and pressura.  The blank was
then desiccated for 24 hours Lo a constant weight and waighed to the nearest
0.1 mg.

Container No. 5 - The contents of this container were filtered through 0.8-
S0 micron tared filters Lo remove insoluble particulate. The filters anc
Filtrates dn tared breakers were avaporated to dryness at 105 €, then
dasiccated to a constant weight and weighad on an analytical balance to the
nearest 0.1 mg.

Container No. 6 - The acetons was transferred to a tared beaker and
avaporated to dryness at ambient temperature and pressure.  The sample was
then desiccated for 24 hours to a constant weight and weighed to the nearast
0.1 mey.

Gontainer Mo. 7 - The distiDed water blank was transforred to a tared
beakar and evaporated to dreyness ab 105 €. The blank was cdesiccated to a
constant weight and weighed on analytical balance to the nearest 0.1 mg.

The term "constant weight" means a cdifference of no more than 0.5 mg or 1% of

total weight Tess Tare weight, whichever is greater batwesn two consecubive
readings, with no lTess than 6 hours of desiccation betwean waighings.



FPA Method 9

Vigsual Determination of the

Gpacity of Emissions from Stationary Sources



Determination of Opacity of Emissions from
Stationary Sources

EPA Method 9

The following method was wsed in this test program. Observation procedures

Follow those described dn EPA Mathod @ of the Fedaral Register *®

Obsarvation Procedures

The opacity of emissions From stationary sources was determined visually by a
qualified observer. The qualified observer stood at a distance sufficient to
provide a clear view of the emissions with the sun orientecd in the 40 sector
ta his back. Consistent with maintaining the above requiremant, the observar
made his observations from & position such that his Tine of wigion was
approximately  perpendicalar  to the  plume  direction, and  approximately
perpendicular to the Tonger awis of the outlet. The ebserver recorded the name
of the plant, emissions Tocation, type Facility, observer’s name and affiliation,
a sketch of Che observer’s position relative to the source, and the date on a
Field data sheet (Figuee 1), The time, estimated distance to the emission
Tocation, approcimate wind direction, estimated wind speed, description of Che
sky condition (presence and colov of clouds), and pluee background ware recorded

an a field data sheet at the Cime opacity readings were taken.

Opacity observations ware made at the point of greatest opacity €in the portion
of the plume where condensed water vapor was not present. The observer did no

Toak continuousty at Che plume, but momentarily at Li-seconds intervals.
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IF condensed water vapor was present within the plume as it emerqed from the
emission outlet, opacity observations were made beyond the point in the plume
at which condensed water vapor was no Tonger visible. The observer recordad the
approximate distance from the emission outlet to the point in the plume at whict

the observations ware mada.

TF water vapor in the plume condensed and became wisible at a distinct distance
From Che emission outlet, the opacity of emissions were evaluated at the emission
outlet prior to the condensation of water vapor and the formation of the stesm

plume.

Opacity observations were recorded to the nearest 5 percent at 15-second
intervals on an observational record sheet (Figure 1). A omindmum of 24
observations were recorded.  Each momentary observation recorded was deemed o

rapresent Che average opacity of emissions for a Li-second period.

Dpacity was determined as an average of 24 consecutive observations recorded at
1S~sacond intervals. The observations recorded on the record sheet were divided
into sets of 24 conseculive observations. A sel was composed of any 24
consecubive observatians, For each set of 24 obsevvations, the averags was
caleulated by summing the opacity of the 24 observations and dividing this sun

by 24



To receive certification as o qualified observer, & candidate was tested and

demonstrated the ability to assign opacity readings in % percent increments to
o8 different black plumes and 25 different white plumes, with an erroe not to
excead 1% percent opacity on any one reacding and an average error not exceec

7.5 parcent opacity in each category.

The certification s walid for a period of & months, at which time the
gquatification procedure must be repeated by any observer in order to retain
cortification, The certification test consists of showing the candidate a
complete run of S0 plumes-25 black plumes and 25 white plumes-genarated by a
smolke generator.  Plumes within each set of 2% black and 25 white runs ware
presanted in random order, WHuacmmmrhiwtw'assiguﬁmlawncﬁnnrrhy'un1ue to each plume
and recorded hig observation on a switable form. At the completion of each run
aof S0 readings, the score of the candidate was determined. 1TF a candidate failed
to qualify, the complete run of 50 readings was vepeated +in any retest. The
smake test was adwinistered as pavt of h smoke  school and was preceded by
training of familiarization runs of the swole generator during which candidates

ware shown black and white pluwes of konown opacity.
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FARBRIC FILTER DATA SHEET - PARAMIETERS
OF DESIGN AND OPERATION AFFECTING PRIEPORMANCE
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E. Laboratory Data



AMALYTTGAL DATH

Mo L B2

Test

Test Data G a0,/490 8,80/90
Filter No, L0062 10004
Filtear Tare, myg Bl%.6 BAL .0
Filter Fimal, g LY b6,
Fi'lter Net, mg el 8 XN P
Frobe Acetons, my 36,1 Ay,
Probe Water, mg B8 B, o
Tmpinger Sol, mg 30,0 dod
Tmpinger Insol., mg 1.3 0,1
Tpinger Acataone, mg 1.4 Ty
Acetone Blank (mg)™ 0,08 g
Water Blank (mg)® 3
Total Particulate, mg B 5 T0.2

ata not corrected For blank values.

’ i’v "
Analyst ﬂdMUwaw 'IIHNNMP‘L’
ql
" " ‘ l i N
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30 -3
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