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Particulate emission testing was condueted at the source on August 24, 1990 by
Comprehensive Safety Compliance, Ine, The three tests appear to have been conducted
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The following data was extracted from the test report:

Test Run Number 1 2 | 3
Asgphalt Production Rate (tons/hour) 287.9 297,92 241.0
Volumetrie Floweste (dsefm) 24,500 25,300 26,000
Particulate Concentration (gr/dset) 0,010 0.011 0,012
Particulate Emission Rate (Ib/hr) 2l 2.1 2.7
Allowable Emission Rate (Ib/hr) 17.4 ‘ 17.6 16.1
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PARTICULATE EMISSTON TESTING
ASPHALT PLANT BAGHOUSE
..... SPRINGFIELD PIKE QUARRY
COMMERCTIAL STONE
CONNELLAVILLE, PA

Report to:

Mr. Ted Dinardo
Commercial Stone Inc.
2200 Springfield Pike

ConnglTsville, PA 15425

Report by

Mr. Richard L. Campbell
------ Division Manager

Comprehensive Safety Compliance, Inc.

444444 29% William Pitt Way
Pittsburgh, PA 15238



Report Disclaimer

"This report (Particulate Emission Testing) and the associated attachments
and appendices has been produced and developed for and at the request of
Commercial Stone Company. It conveys the findings of CSC as of the date noted
herein. This report (etc.) is intended for the exclusive use of the Commercial
Stone Company (including its employees, officers, and Board of Directors) and
may not be used, referenced, or cited for any reason whatsoever by any other
individual, company, or party whether or not related to or associated with the
Commercial Stone Company now or at any time in the future. Any such reliance,
use, reference, or citation without the expressed authorization of CSC is
expressly prohibited. Any other company, individual, or party relying upon,
using, referencing, or citing this report does so at their own risk and
detriment. No guarantee or warranty of whatever nature, whether exprassed or
implied by or in this report {etc.) which may flow to the Commercial Stone
Company is granted or conveyed to, or may be assumed to have been granted to or
conveyed to anyone else,"
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L0 INTRODUGTION

On August 24, 1990, particulate emission testing and opacity observations
were performed on the Asphalt Plant Baghouse at Commercial Stone Company s
Springfield Pike plant in Connellsville, PA.

The test program was authorized

by Ms. Leah Trielle of Commercial Stone
Company. Testing was performed by Mr. Richard Campbell, Mr. Darren Midberry and
visible emission readings by Mr. Kevin Kennedy of Comprehensive Safety
Compliance, Inc. (CSC). Testing was observed by Mr. Tim Kunz and Mr. Dick Murray
of the Pennsylvania Department of Environmental Resources Air PolTution Control

Bureau.
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2.0 SUMMARY OF RESULTS

Table No. 1 below is a summary of Particulate Emission Data and Opacity Data from
“““ tests on the Sand Plant Baghouse,

Table No. 2 is a summary of flue gas parameters.

----- TABLE NO. 1

Particulate Emissions and Opacity Data

Test ! | Particulate Fmission Data Opacity Data-
""" Data Test Cong.? Emission Hignest
1290 No. Test Location Gr/fdscf Rate” Allowable 6 min
Th/hr. 1t/ hr Min, % Mave, % Ava. %
as24 SA-1 Baghouse OQutlet 0.010 2.1 174 {0 0 0
824 SA-2 Baghouse Qutlet 0.011 2.3 | 176 0 | 0 0
8/24 SA-3 Baghouse OQutlet 0.0tz 2.7 16.1 0 0 04
i

(&) Grains per dry standard cubic foot
() Pounds per hour
{c]  Opacity date from EPA Method 9 cbservations




TABLE NO, 2

Summary of Flue Gas Parameters

...... Test ‘ Test Test Fercent: Stack Percent Flow Rates
Date | HNo. Location Woisture Temp. " o, 1 02"' ACFME ] DSCEME
1990

----- B34 SA-1 ‘ Baghouse Qutlet 15.0 274 5.9 13.1 41,500 24,500
8/24 542 | Baghouse Dutlet 16.5 ‘ 276 - B4 14.0 43,6400 25,300

""" 8/24 SA-3 Baghouse Outlet | 16.9 252 5.0 14.2 43,500 26,000

a percert carbon dioxide by volume
b percent oxygen by volume

cactual cubic feet oer minute

d dry standard cubic feet per minute



3.0 PROCESS AND TEST PROGRAM DESCRIPTION

Process Description

The Commercial Stone plant at Springfield Pike has an Asphalt plant
manufactured by the McCarter Corporation. The process begins with the Teading
of different sized aggregate from stockpiles,usually into four "cold" bins. From
these cold bins calibrated vibratory feeders control the amounts of each
aggregate falling onto a conveyor that Teads 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 in the pugmill. The dryer is an inclined
rotary drum, 108 inches in diameter and 34 feet Tong, in which the aggregate is
dried and heated by a natural gas burner. The dryer is designed with “flights”
on the inside that tumble the aggregate and increase exposure to the hot gases.
The burner is located at the aggregate discharge or Tow end of the dryer;
therefore, the combustion gases flow counter current to aggregate flow. The
gffluent gases from the dryer are directed to a primary cyclone and a fabric
filter secondary collector. The plant is rated for production of 350 tons/hr.
A schematic of the process is shown in Figure No.l. Production data is provided

in Table No. 3.

Emission Control System

Emissions from the plant are controlled by a McCarter Model Mc(-756-5
baghouse. The baghouse has 756 nine foot bags. The bag material is NOMEX.
Control System Process Data is provided in Appendix D,

Test Proqgran Description

Testing was conducted on the Particulate Emissions from the Asphalt Plant
Jaghouse.  The sampling location is shown in Figure No. 2  Sample duration was

2

2 minutes for all three tests,
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Sample Point Location

Parcent Podint
Point of Location
..... No. Diameter Inches

LA ' I 2.1 1.0

A 1 e 2y 2 6.7 ] 3.2

""" N 4! A 3 11,8 5.7
4 17.7 B.5

| 5 25,0 12,0

----- | 6 35.6 17.1
7 Glis s 30,9

8 75,0 36,0

9 82,3 39,5

10 88,2 42,3

11 93,3 Gd, 8

12 97,9 47,0

Circular Duct
..... , ; e}
2 gample ports 907 apart
12 points per port

24 total sample points

Gas Flow

FIGURE NO. 2

\ Ceommercial Stone Asphalt Plant
Sampling Location



TABEL NO. 3

Process Production

Springfield Pike Asphalt Plant

| | 1 AVERAGE
----- | DATE TEST PROCUCT ION
1990 NO RATE TONS/HR

&/ 24 SA-1 287.9
8/24 SA-Z 2972

8/24 | SA-3 241.0

Additional process data is provided in Appendix D.
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Method 5 Sampling Procedures

Afﬁﬁm‘seﬂemﬁﬁrm;ttmeﬁammﬂirm|sitﬁeamdithe‘minimmmlnumM@W'of‘twaverse‘poimts“
the stack pressure, temperature, moisture and range of velocity head were

measured according to the procedures described in the Federal Reqister®.

Approximately 200 grams of silica gel was weighed in a sealed impinger prior
to each test. Glass fiber filters** (4 inch diameter) desiccated for at least
24 hours, dried at 105°C for 2 hours and weighed to the nearest 0.1mg. on an
analytical balance. One hundred m1 of distilled water was placed in each of the
First two impingers; the third impinger was imitially empty; and the impinger
containing the silica gel was placed next in series. The sampling train was
Teak-checked at the sampling site prior to each test run by plugging the inlet
to the nozzle and pulling 15-inch Hg vacuum, at the conclusion of the test by
plugging the inlet to the nozzle and pulling a vacuum equal to the highest vacuum
reached during the test run. A more detailed description of the sampling and

analytical procedures is provided in Appendix B.

*Federal Register, CFR 40, Part 60, July 1, 1989,



Ao FORMULAS AND CALCULATTONS



NOMENCLATURE AND DIMENSTONS
"""" A, = cross-sectional area of stack, ft®
A = area of sampling nozzle, ft°
----- B, = proportional by volume of water vapor in the gas stream, dimensionless
C = pitot tube coefficient, diamensionless = .84
€, = concentration of particulate matter in stack gas, gr/scf,dry basis
""" w0 = percent of carbon monoxide by volume, dry basis

%WO* = percent of carbon dioxide by volume, dry basis

H = average pressure drop across the orifice meter, inches of H,0
_____ I = percent of isokinetic sampling

M, = dry molecular weight, Tb/1b-mole
“““ M. = total amount of particulate matter collected, mg.

M, = molecular weight of stack gas (wet basis), Tb/Tb-mola
----- W, = percent of nitrogen by volume, dry basis

_____ olume, dry basis

%0, = percent of oxygen b

poo=  velocity head of stack gas, inches of H,0

----- P = barometric pressure, inches of Hy
P, = absolute stack gas pressure, inches of | Hy

pmr = particulate matter emission rate, Tbs/hr
0. = volumetric flow rate, wet basis, standard conditions

Q. = volumetric flow rate, dry basis, standard

average temperature of dry gas meter, ®R

T, = average temperature of stack gas, "R



""" v, = total volume of Tiquid collected in impingers and silica gel, ml.
Lol v

v = volume of sample through the dry gas meter at meter conditions, 13
v g " wtﬂmesz’gun;summihe‘mhwuumh the dry gas meter at standard conditions,
sto g
b 1L L] ‘l. t..

v = stack gas velocity at stack conditions, fps

‘ volume of water in the gas sample at standard conditions, it

Wyt

0 = total sampling time, minutes

)10 -

Note: Standard conditions = 70 F and 29.92 dinches of Hg.
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Example Calculations for Particulate Emissions

Test No. SA-1

Volume of dry gas sampled corrected to standard conditions. Note:

be corrected for leakage if any leakage rates exceed L)

‘ = 17.65 x ¥V ox ¥ 13.6
Mgt m

17.65 % 55,603 x (.99%) [28.9 + 13.6 = 5664
[ 1:'
paR b

M gid

|
i
L.
Volume of water vapor at standard conditions, ft°.

v = 004707V,
" 51d 1 ¢

V = 0.04707 x 190.% = 8.97

W gtd

Moisture content in stack gas.

v
- W gt - .\ ey a e
B, = ’ = B, = £.97 = 150
V + Vo T 50,664 +  8.97
Mgt Westd

Dry molecular weight of stack gas.
Moo= 0,440 (% CO,) + 0.320 (%0.) + 0.280 (% N, + % C0) =
d : IE VR : ¢ !

M, = 0.440 (5.9) + 0.32 (13.1) + 0.280 (81) = 29.47

Molecular weight of stack gas

Mo=M (1-B )+ 18 B =
( Wi ¢ WS

S i NS

M, = 29.47 (1-.150) + 18(.15%0) = 27.7%

Stack velocity at stack conditions, fps

Vo= B5.48 x Cp X \ﬁjup aAvey . g_mmmf __________

v

must
n



10.

1.

SA-1

V, = BS5.49 x .84 x (.801) x a4 = 54,98

Al
\ e et e
\28.9%5 yx 27,758

stack gas volumetric flow rate at stack conditions, cfh
Q. = 3600 x V. x A

Q, = 60 x 54.98 x 12.57 = 41,466 ACFM

Dry stack gas volumetric flow rate at standard conditions, cfh.

"=]Jﬂfﬂilli ° (1-B ) = SCFM % 60 = SCFH

S— Tws

(
]ﬁstd

Qo = 17.65 x 41,466 x 28,95 x (1-.15) = 24,536 x 60 =

T34

Concentration in g/scf

~oy

Chg = 0,001 g/mg " = 0,001 x

= (.00066

0.00066 x 15.43 = 0,010 gr/dscf

Particulate mass emission rate, Ths/hr.

pmy = ? = 0, 00066 x 1,472,160

.1 1h/hr
454 454

Isokinetic variation

T T v, T p
D= 100 % L 0.002669 g 4 T oy bar o
600 VPR

1

I o= 100 £734) [0.002669(190.5) + BRG (908 (28 9
60 x 72 x 54.98 x 28.95 x 000327

1,472,160 SCFH

+ 13801 = 110.3%



Example Calculations for Particulate Emissions

Test No. SA-2

1. Volume of dry gas sampled corrected to standard conditions.

be corrected for leakage if any leakage rates exceed (, .)
ol a i

P+ Al
. 1 oeE , o bar T
] = 17,65 oV w Y 13,6 |
Mt n

m
PN}
e 7065 w 56,245 % (.995%) |28.9 + 13,6 | = 50.820
st 1

h6 4 ‘

2. Volume of water vapor at standard conditions, 3.

= 0.04707V,

5t

= 0.04707 x 203.9 = 9 597

" g1l

3. Moisture content in stack gas.

Y

WC ot - R P

B, = ot =B, = 9. 597 = 165
) ] + Vo ) 50,820 + 9,597
Mgt Wt std

4. Dry molecular weight of stack gas.
My = 0.440 (% C0,) + 0.320 (%0,) + 0.280 (% N, + % C0) -

fo

M, = 0.440 (5.4) + 0.32 (14.0) + 0.280 (BO.6) = 29,42

o Molecular weight of stack gas
M o=M (1-B )+ 18 B
$ d w4 WS

M, = 29.42 (1-.165) + 18(.165) = 27.53

6. Stack velocity at stack conditions, fps

V" oz !;i /l.'q X \ -y p 15['\“5] . X

Note:

v
m

must



1.

SA-2

Vo= B5.49 x .84 x (.837) x N 736 = BT .76
‘ NG 28,95 x 27.53

Stack gas volumetric flow rate at stack conditions, cfh

Q, = 3600 x V. x A

Q. = 60 x 57.76 x 12.57 = 43,562 ACFM

Dry stack gas volumetric flow rate at standard conditions, ofh.

q = 17.65 0 5 (1-B_) = SCFM x 60 = SCEH

Sstd 8 T

[1'

st

Concentration in g/scf

Cry = 0.001 g/mg " = 0,001 x 34,9

.................. 00069

Voo 50.820
00069 x 15.43 = 0.011 gr/dscf

Particulate mass emission rate, Ths/hr.

pmy = ¢ 00069 x 1,515,180 = 2.3 1b/hr

454 454

Isokinetic variation

" |
[ o= 100 % L 0.002669 G oy b oy TG,
B0 0 v, P A

I= 100 (736) _0.002669(203.9) + 564 (L995) (28,9 + 13.6)] =

6O x T2 w BT.T76 w 28.95 x 000327

p % (1= 165) = 25,253 x 60 = 1,515,

, 180

106.7
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Example Calculations for Particulate Emissions

Yolume of dry g:
be corrected fo

V = 17,65 »
Mstd

V = 17,65 »
Mstd
Volume of water

' = ,04707
Watd

v = (), 04707

Watd

Moisture contern

\

we

Test No. SA-3

15 sampled corrected to standard conditions.

r leakage if any leakage rates exceed L_.)

P+ Al
bar S -

¢ Voow Y

;!;.:.i; ..... l
128.9 + 13.6
570

CBTL120 x (.995)

vapor at standard conditions, ft°.

v,

Cox 221.5 = 10,426

tin stack gas.

std = R

B o= 10.426

w3 ‘L’
Mstd

Dry molecular we

My = 0.440 (% CC

M= M, (1-B,) + 18 B

Moo= 29,37 (1-.169) + 18(.169)

Stack velocity

V. = 85.49 x C“

51.093 + 10.426
Westal

2ight of stack gas.

) 0,320 (%0,) + 0.280 (% N, + % C0)

My = 0.440 (5.0) + 0.320 (14.2) + 0.280 (80.8) = 29.37

Molecular waight of stack gas

“ws

= 27,45

it stack conditions, fps

“ 3]
Ko

x| ap avg.

\ ‘\ PS M

51.093

169

Note:

V
m

nust



SA-3

Vo= B5.49 x .84 x (.648) x \ 112 = 57,64
) N 28,95 x 27.4%

stack gas volumetric flow rate at stack conditions, cfh
@, = 3600 x V. x A

O, = 60 x 57.64 x 12,57 = 43,472 ACFM

Dry stack gas volumetric flow rate at standard conditions, cfh.

[*
Q. = 17.65 Q. % (1-B.) = SCFM x 60 = SCFH
Satd 5 'T WS

Q

‘st

= 17,60 x 43,472 x 28,95 x (1-.165) = 26,050 % 60 = 1,563,000

Concentration in g/scf

CWS = 0,001 g/mg " = 0.001 x 40,1 = (.00078

v 51.093

0.00078 x 15,43 = 0.012 gr/dscf

Particulate mass emission rate, Ths/hr.

L xqQ
por = 3 “std = (0,00078 x 1,563,000 = 2.7 Tb/hr

4h4 454

Isokinetic variation

Tr v T p W7

D= 100 ° L 0.002669 lc RS T N
60 o v, P A

o= 100 (712) [0.002669(221.5) + (.995) (28.9 + 13.6)1 = 10%5.3

60 % T2 x 57.64 x 28.9% x 000327




_____ Formula,

A = ﬁh?fﬁﬂ“mi‘wNHMNa:

A= Allowable emissions in pounds per hour

L= Emission index = F x W pounds per hour

E o= Process factor in pounds per unit, and

W = Production or charging rate in units per hour
----- F o= & Ths/ton

W = Tons/hr

Test No.l

A= 0,76 (6 x 287.9)%% » 17,

4 Ths/hr

Test No, 2

~ amr om0 4 T T
A= 0,76 (6 x 297.2)"% « 17.6 Ths/hr

Test No., 3

n o g P .. ,
A= 076 (6 x 241.0)%% « 16,1 1 bs/hr



B.  SAMPLING METHODOLOGY & EQUIPMENT CALIBRATION



SAMPLE AND VELOCTTY TRAVERSES FOR STATIONMARY SOURCES
EPA METHOD 1

The following method was used in this test program. Sampling procedures follow
those described in EPA Method 1 of the Federal Register®,

SELECTION OF THE MEASUREMENT SITE

The velocity measurement were taken at (*%) stack (or duct) diameters downstream
and (**) diameters upstream from any flow disturbances.

CHOOSING THE NUMBER OF TRAVERSE POINTS (non-Cyclonic €1ow)

Particulate Traverse Sampling

At Teast twelve (12) traverse points were sampled for circular {or rectangular)
stack diameters greater than .61 meters. At least eight. (8) traverse points
were sampled for circular stacks and nine (9) points for rectangular stacks for
equivalent diameters for .30 to .61 meters. For other stack diameters, Figure

LROSS SECTIONAL TRAVERSE POINT LOCATIONS

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

Circular Stacls

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

Rectangular Stacks

Using Figure l-4 and Table 1-1 a rectangular grid, sectioned into as many equal
areas as there are traverse points, was constructed, A sample was taken at the
center of each elemental area in the grid.

No traverse points were Tocated within 2.5 centimeters of the stack wall for
stack diameters greater than .61 meters. For stack diameters equal to or less

st
than .61 meters, no traverse points were located within 1.3 centimeters. For
both of the above cases, where the sample nozzle insicde diameter was greater than
the adjusted distances, the larger distance was used.

*Federal Register, CFR 40, Part 60, July 1, 1989
¥ Check sampling Tocation schematic included.
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Verification of the Absence of Cyvclonic Flow through Stacles

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

The manometer was leveled and zeroed before the pitot tube was connected to the
probe and positioned at each traverse point. The pitot tube was rotated (if
necessary) until & null reading was obtained. AT1 rotation angles were assigned
absolute valwes. When no rotation was necessary, a value of 0 degrees was
assigned. The values were summed, and the resultant angle called alpha { .
Twenty (20 degrees was the limit of acceptability of the measurement locations
for the average value of alpha with a Standard Deviation of ten (10) degress or

Tess.

A mivvimum of 24 travarse points for circular ducts and 42 points for rectangular
ducts were used in the determination of gas flow angles. When the absence of
cyclonic gas flow was verified, these same points were used to obtain velocit

s
-
measuremants.



..... EPA METHOD 2

DETERMINE OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE



DETERMINATTON OF STACK GAS VELOGITY AND VOLUMETRIC FLOW RATE
EPA METHOD 2

----- The average velocity in a stack (or duct) was determined from the gas’ density
and average velocity head with a Type § pitot tube and stack gas flow was
quantified.

SAMPLING APPARATUS

The apparatusconsisted of the following equipment:

Type § pitot tube that meet all geometry standards was used to
stack gas velogity.

H,O in the 0-1 inch rangs was used.

Temperature Gauge - Included a thermocouple and digital readout capable of
measuring temperatures to within 1.5% of the minimum stack temperatures

Baromet
mn Hyg.

- A barometer capable of measuring atmospheric pressure to within 2.5

Gas Density Determination Eauwipment - Fyrite analyzer.




SAMPLING PROCEOURE

The apparatus was set up as illustrated in Figure 1.

The prete

. leak-check was conducted for both the impact and static openings of
the Pitot | |

tuba,

After adjusting the manometer level and zero, the velocity head and temperature
were measured for each traverse 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 weight was determined using EPA Method 3.

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

The cross sgctionaﬂ area of the stack (or duct) at the sampling Tocation was
measured and recorded.
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..... GAS ANALYSTS FOR CARBON DIOXIDE, OXYGEN, EXCESS ALR & DRY



GAS AMALYSIS FOR CARBON DEOXIDE, OKYGEN, EXCESS AXR AND DRY
MOLECULAR WETGHT

EPA METHOD 3
The following method was used in this test program. Sampling procedures followed
those described in EPA Method 3 of the Federal Register®,
SAMPLING APPARATUS
The gas analysis sampling train used in these tests 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:

INTEGRATE SAMPLING: APPARATUS

P C . A stainless steel probe equipped with an in-stack or out-stack glass woeol
filter to remove particulate matter.

PUMP - A Teak-free, diaphragm-type pump to transport sample gas to the flexible
Gm-1 [ J

TER - A rotameter capable of measuring flow rates to within _+ 2% of a

ORSAT  _ANALYZER - This combustible gas analyzer was used to determine dry
molecular weight (DMW) for 0,, CO, and CO.
“ -

*Foderal Register, CFR 40, Part 60, July 1, 1989



INTEGRATED SAMPLING

The sample train was set up as shown in Figure No. 1.

For single point sampling the sample point location was at the center of the
cross-section or at Teast I meter away from the stack wall. The analyzer leak
test was performed, and the flexible bag as well ‘as the sample train was also
Teak tested.

For multi-point sampling at Teast eight traverse points were sampled in circular
stacks with diameters Tess than .61 meters (9 points for rectangular stacks of
6L meter equivalent diameter). At least twelve points were sampled for all
other cases.

Traverse point location was performed; with respect to EPA Method 1. All points
were traversed and sampled for an equal lTength of fime.

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

The sample was taken at a constant rate. The run was simultaneous will the
lasted the total duration of the pollutant emission rate determination.

One flue gas sample was taken for each pollutant emission rate determination.
Within eight hours the samples were analyzed for % €O, and 0,. 7Huaf%lN?;mm1‘00
| . . o B - . Pl “ £

were determined and the dry molecular weight was calculated.

SAMPLE ANALYSTS

After a sample was drawn into a combustible gas analyzer, it was immediately
analyzed for percent CO, and 0,. The percentage of the gas that is N, and Co
was determined by subtiracting” the sum of the percents €O, and 0, from 100
percent . ‘ N ¢

During sample analysis for a given gas, consecutive passes through the analyzer
absorbing solutions were made until two consecutive readings were obtained. Al
values were averaged and recordad to the nearest 0,1%.

The analyzer was leak-tested before and after the analyses was performed.
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G0, ANALYSTS

The results of three analyses differ by no more than:
a) 3% volume whwm*umelmmzwas greater than 4% of the total gas volume,
b) 2% vo1mmmrmmmm|CMQ‘wm$ lTess than or equal to 4% of the total gas volume,
0, ANALYSIS

Dby PR AL AL 4
&

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

al

3% vmﬂummevmmn1(%,wuu;'thS‘tham or equal to 15% of total gas volume.

b) .2% by volume when O

was greater than or equal to 15% of total gas
volume,

2

For percent CO and N,, the analytical procedure was repeated until three analyses
differ by no more than .3%.

DETERMINATION OF THE DRY MOLEGULAR WETGHT

The DMW of each sample was determined using the following formula:

DHW = 0.440 (% C€0,) + .322 (% 0,) + .280 (% N, + % CD)

EMISSTON RATE CORRECTION FACTOR OR_EXCESS AR _DETERWINATLON

An EPA approved combustible gas analyzer was used to determine the excess air
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 air: i
% EA = o O 5% GO £ 100%

L204% N, - (% 0, - .5% C0)

The fuel factor, F, calculated as Follows:

o .35!!;!.:;15![...::...Qi!é!:!,;n...
wCQ,
i

*20.9 = The percent of 0, by volume in ambient air.



AFter

$MMWTJMMHIWWWGEUUHE

selecting the sampling site and the minimum oumber of traverse points,
the stack pressure and temperature was weasured according to the procedures
described in the Federal Redister*.

mpprnvﬁmnTcﬂy 200 grams of silica gel were weighed in a sealed impinger prior

to each test. One-hundred m:l of distilled water was placed in each of the
first two impingers; the thivd impinger was initially empty; and the impinger
containing the silica gel was placed next in series. The train was s up with
the probe as shown in Figure A-1. The sampling train was leak-checked at the
sampling site prior to each test run by plugging the inlet to the nozzle and
pulling a 15 inch Hg vacuum, and at the conclusion of the test by plugging the
inlet to the nozzle and pulling a vacuum equal to the highest vacuum reached
during the test run.

Crushed ice was uld(ud around the impingers to keep the temperature of the gases
ludW|nq the Tast impinger at 68 F or less.

During sampling, staclk gas and sampling train data were recorded at each samplinc
| ! pling
point and when significant changes in stack flow conditions occur. Al sampling

data were recorded on the Field Data Sheet.

*Federal 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 followss

1. The volume of water from the first three impingers was measured
and recordad on the Recovery Data Sheet.

2. The silica gel from the fourth impinger was weighed and the gain
recorded on the Sample Recovery Data Sheet with other pertinent
data.



EPA METHOD &
DETERMINATION OF PARTICULATE EMISSTONS



DETERMINATION OF PARTICULATE EMISSIONS
EPA METHOD %

The following method was used in this test program. Sampling procedures followed
those described in Method % of the Federal Recqister®.

SAMPLING APPARATUS

rticulate sampling train used in thes

The pq e tests at the exit stack met design
specifications established by the Federal EPA and was assembled by Comprehensive

Safety Compliance, Inc. (CSC) personnel. It consisted of:

Mozzle - Stainless steel (316) with sharp, tapered leading edge and

urately measured round opening.

Probe - Gﬂaﬁi;Iirrulhﬁﬂﬁl¢llumﬂﬁhmy‘qwmhqu1<Mpdb1m of maintaining a minimum
gas temperature of 250 F at the exit end during sampling.

Filter Holder - Pyrex glass with heating system capable of maintaining a
filter temperature of approximately 250 F.

Draft Gauge - An inclined manometer made by Dwyer with readability of 0.01
inches H,0 in the 0-1 inch range was used.
lmglﬁqeuL - ler im“ﬁmqpp¢ ,“um@cnﬂd in series with glass ball joints.

‘ $ ware of the Greensburg- &miThth'shm
wmdilu@d hy ruphumlnq |hw up anh a 1/2 dnch 1.0, glass tube ext mdlnq
to 1/2 dnch from the bottom of the flask.

WMwamm‘w'tm1u‘mwmmnqmmvu leak-frea pump, thermometers capable of
measuring temperature to within & , calibrated dry gas meter, and related
equipment, to maintain an isokinetic sampling rate and i u'dvﬂcwnmuu“'nnm»hp

volume. The dry gas meter is made by Rockwell and the fiber vane pump is
made by Gast.

- Aneroid type to measure atmospheric pressures to +0.1 inch Hg.

*Federal Register, CFR 40, Part 60, July 1, 1989



SANPLING PROCEDURE

After selecting the sampling site and the minimum number of traverse points, the
sack pressure, temperature, moisture and range of wvelocity head were measured
according to the procedures described in the Federal Registert,

Approximately 200 grams of silica gel was weighed in a sealed impinger prior to
each test., Glass Fiber Filters** (4 inch diameter) were desiccated for at least
24 hours, deied at 105 C for 2 hours and weighed to the nearest 0.1 mg on an
analytical balance. One hundred w1 of distilled water was placed in each of
the first two impingers; the third impinger was initially empty; and the impingar
containing the silica gel was placed next in series. The train was set up with
the probe as shown in Figure A-1. The sampling train was leak-checked at the
sampling site prior to each test run by plugging the inlet to the nozzle and
pulling 15 inch Hg vacuum, and at the conclusion of the test by plugging the
inTet to the nozzle and pulling a vacuum equal to the highest vacuum veached
during the test vum.

The pitot tube and Tine were leak-checked at the test site prior to an following
the dinitial velocity traverse. The check was made by blowing into the impact
opening of the pitot tube® until 3 or more inches of water were recorded on the
manometer and then capping the impact opening and holding it for 1% seconds to
assure it was leak free. The static pressure side of the pitot tube was leak
checked using the same procedure, except suction was used to obtain the 3 inch
H,0 manometer reading. Crushed ice was placed around the impingers to keep the
temperature of the gases leaving the Tast dimpinger at 68 F or Tes:

1

During sampling, stack gas and sampling train data were recorded at each sampling
point and when significant changes in stack flow conditions cccurred. Isokinetic
sampling rates were set throughout the sampling period with the said of a
nomograph or calculator. AlT sampling were recorded on the Particulate Field
Data Sheet.

* Federal Register, CFR 40, Part 60, July 1, 1989
w934 AH type
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SAMPLE RECOVERY PROCEDURE

The sampling train wm$|manlcawmﬂﬂﬂy'memlﬂmz1nv|.ﬂﬂm to the cleanup area.
Samples of the acetone and distilled water used in the sample recovery were
taken for use as blanks. The volume of water from the first three impingers
was measured. outmdcillun1tnnn‘ were recovered as follows:

Container No. 1 - The Filter was removed from its holder and placed in a
petri dish and sealed. ‘

Container No., 2 - IUWNN'|delL¢Mde1“mwd H,0 wwrﬂlnu;' from all sample-
axposure surface prior to the filter were placed in a sample container,
sealed and Tabelled. Particulate was removed from the probe with the aid
of a brush nanlHJi rinsing.  The Tiquid Tevel was marked after the
container was sealéd.

Container No. 3 - Loose particulate and acetone washings from all sample-
exposure surface prior to the filter were placed in a sample container,
sealed and Tabeled. Particulate was removed from the probe with the aid
of a brush and acetone rinsing., The Tiquid Tevel was marked after the
container was sealed,

Container Mo, 4 - A minimum of 200 ml of acetone was taken for the blank
analysis. The blank was obtained and treated +in a similar manner as the
acetone washing.

Comtainer No. 5 - Distilled water in the impinger section of the sampling
train was measwred and placed in a sample container. The impingers and
connecting glassware were rinsed with distilled WLU and this rinse was
added to the container for shipment to the laboratdry.

Container No. 6 - The impinger section of the sampling train of the
connecting glass WMW1'VNF»IPWH$&d with acetone and this rinse was put in a
container for shipment to the Taboratory.

Container No. 7 - A minimum of 200 m1 of distilled water was taken for the
blank analysis. The blank was obtained and treated in a similar manner
as the water rinse.

The silica gel from the lewfh impinger was weighed and the gain recorded on
the Sample Recovery Data Sheet with other pertinent data.



ANALYTICAL PROCEDURES

The following procedures were used and follow the methods described in the DER
Source Testing Manual*,

Container No. 1 - The filter and any loosed particulate matter From this
sample container were placed into a tared glass weighing dish, baked at
105 ¢ for 2 hours, desiccated for 24 hours to a constant weight and weighed
to the nearest 0.1 my.

Container No. 2 - The H0 washings were transferred to a tared beaker and
evaporated to dryness at 105 C temperature and pressure, desiccated for 24
hours to a constant weight, and weighed to the nearest 0.1 mg.

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

Container No. 4 - The acetone blank was transferred to a tared breaker and
evaporated to dryness at ambient temperature and pressure. The blank was
then desiccated for 24 hours to a constant weight and weighed to the nearest
0.1 mg.

Container No. % - The contents of this container were filtered through 0.8-
S22 wicron tared filters to remove insoluble particulate. The filters and
filtrates in tared breakers were evaporated to dryness at 105 C, then
desiccated to a constant weight and weighed on an analytical balance to the
nearest 0.1 mg.

Container No. 6 - The acetone was transferred to a tared beaker and
evaporated to dryness at ambient temperature and pressure. The sample was
then desiccated for 24 hours to a constant weight and weighed to the nearest
0.1 mg.

Container No, 7 - The distilled water blank was transferred to a tared
beaker and evaporated to dryness at 105 C. The blank was desiccated to a
constant weight and weighed on analytical balance to the nearest 0.1 mg.

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

.

total weight less tare weight, whichaver is greater between two consecutive
readings, with no less than & hours of desiccation between weighings.
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Determination of Opacity of Emissions from
Stationary Sources

EPA Method 9

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

follow those described in EPA Method 9 of the Federal Register *.

Observation 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 c¢lear view of the emissions with the sun oriented in the 140 sector

to his back. Consistent with maintaining the above requirement, the observer
made his observations from a Iwmﬁitﬂmm‘ such that his Tline of wvision was
approximately perpendicular to  the plume dirvection, and approximately
perpandicular to the longer axis of the outlet. The observer recorded the name
of the plant, emissions Tocation, type facility, observer’s name and affiliation,
a sketch of the observer’s position relative to the source, and the date on a
field data sheet (Figure 1). The time, estimated distance to the emission
Tocation, approximate wind direction, estimated wind spead, description of the
sky condition (presence and color of clouds), and plume background were recorded

on a field data sheet at the time opacity readings were taken.

ODpacity observations were made at the point of greatest opacity in the portion
of the plume where condensecd water vapor was not present. The observer did no

look continuously at the plume, but momentarily at 1%-seconds intervals.
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If condensed water vapor was present within the plume as it emerged from the
emission outlet, opacity observations were made beyond the point in the plume
at which condensed water vapor was no longer visible. The observer recorded the
approximate distance from the emission outlet to the point in the plume at which

the observations were made.

If water vapor in the plume condensed and became visible at a distinct distance
from the emission outlet, the opacity of emissions were evaluated at the emission

outlet prior to the condensation of water vapor and the formation of the steam

plume.

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

represent the average opacity of emissions for a lS-second period.

Opacity was determined as an average of 24 mmnmmmmﬂ?hw&*mb$erwwN3hmwswmwcmwd@d‘ﬁt
15-second intervals. The observations recorded on the record sheet were divided
into sets of 24 consecutive observations. A set was composed of any 24
consecutive observations. For each set of 24 observations, the average was
caleulated by summing the opacity of the 24 observations and dividing this sum

by 24.



To receive certification as a qualified observer, a candidate was tested and
demonstrated the ability to assign opacity readings in § percent increments to
28 different black plumes and 25 different white plumes, with an error not to
exceed 15 percent opacity on any one reading and an average ervor not exceed

7.5 percent opacity in each category.

The certification is wvalid for a period of 6 months, at which time the
qualification procedure must be repeated by any observer in order to retain
certification. The cmwﬂﬁﬂﬁmﬁnrhmn test consists of showing the candidate a
complete run of 50 plumes-25 black plumes and 25 white plumes-generated by a
smoke generator. Plumes within each set of 25 black and 25 white runs were
presented in random order. The candidate assigned an opacity value to each plume
and recorded his observation on a suitable form. At the completion of each run
of 50 readings, the score of the candidate was determined. I1f a candidate failed
to qualify, the complete run of 50 readings was repeated in any retest. The

smoke test was administered as part of a smoke school and was preceded by

training of Familiarization runs of the smoke generator during which candidates

were shown black and white plumes of known opacity.
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FABRIC FILTER DATA SHEET ... PARAMETERS
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______ E.  LABORATORY DATA



ANALYTICAL DATA

Test No. SA-1 SA-2 SA-3
""" Test Date B/24/90 Bf24/90 8724790
Filter No. 100022 MWUU’U 100036
Filter Tare, myg 623.5 626 .6 616.5
------ Filter |Ilmﬂ,.1m; 6529.3 633.5  621.4
Filter Net, mg 5.6 6.9 4.9
FProbe Amﬁﬂmwma\wmy 14.3 14.9v 14.7
______ Probe Water 1.1 0.7 3.2
hm»nmpp Sol., mg 18.3 19.3 9.0
Impi 8 [n.n] MG 10.0 10.3 v 0.5
Impinger Acetone, mg .2 2.1 40.1
""" Acetone Blank mg* 0.2
Water Blank mg* 0.4
..... Total particulate, mg 33.4 34.9 40.1

*ata not corrected for blank values.

’ ,/’ - |
----- Analyst AﬁWUMw- J”umnx»ﬂdﬂw
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F. V. E. CERTIFICATION
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