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Subjects  Source Test Review
T Data File

Bellefonte Lime Company
Spring Township, Centre County

My &
TFeonn: 'WHHmmﬁMMmkMr'mh”
Adr Pollution Control Engineer
Division of Technical Services and Monitoring
Buresu of Alr Quality Control

-----

Theoughs (MWM%}EMMHTmeTeﬁtwm:mmd]MrmdhmﬁngwwwwHUMxJE """"

EMHMMMMMM:ldmna{hmmpmmm~mpwwwnM;mmeI%m.5lmﬂﬁmy1dnumﬂOMﬁMkaVWTHMHJHMMmi
production capacity of spproximately 19,5 tons per hour, Heat is supplied to the kiln
thwmmmh1ﬂmae@mmmmmﬂom1mfpmlwmﬂmmﬂrbﬂmmnhMMMimomhinElbmwmwrhoﬂmwmdmn:ﬂme
discharge end. Effluent from the teed end of the kiln is drawn through a Chemico

-1 Venturi wet scrubber to a eyclonic separator, An induced draft fan deaws material
from the exit of the separator to a 60.5-inch stack approximately 80-feet above grade.

EMIM[EWmﬂnmemm‘nmmlmmmdmuhmﬂthwaelWethod!ipmmﬁkmﬂmtemmmmpihmmmz1e§m;of1rm
exhaust steck on May 1-2, 1991, using "B" stone,

Run No. 1 may not be representative. A problem with the stone feed counter during the
Pirst 24 minutes of a 72 minute test may have led to an undercounting of the stone feed
sate. The coun! mqmmﬂﬁﬁmnimvmkwmﬂckmmﬂe1mummuwwmnnﬂ;0fthmwmwnmrfeedm‘Tm1ﬂﬁhﬁﬂlan
mppwomhmume:Mxmmeﬁwmmxﬁmeihm-ﬂmemeﬂAHﬁdemEtne|mmm,EmﬂhﬂknnmzLiwmzd%ﬂMWlene
elapsed stone counter reacding by two. HOCM speculates that a portion of the individual
meter counts were single counts. An investigation of this sampling train operaling data
for all three runs shows that the meter box pump vacuum inereased more during the first
24 minutes of Run No. 1 than during the fiest 24 minutes of Run Nos, 2 and 3. This
seems to indicate that a higher particulate emission ra oceurred during the first
portion of Run No. 1. Therefore it is possible that a portion of the individual meter
counts were acetually single counts. This possible undercounting of the stone feed rate
may have led to a lower than actual allowable particulate emission caleulation and to a
larger than maximum operating rate.

The second and third runs were acceptable to the Department,
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Bellefonte Lime Company
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Spring Tewnship, Centre County

-4 July 24, 1991

The following data was extracted from the test report:

Rum M.

Actual Particulate
Emissions (/)

Miowable Particulate
Emissions (k/hr)

1 25.85 23,85«
2 23456 23,561
& 2337 23.82

*may be low

Run No Coal Feed Rate Store Feed Rate | Lime Pracuction
TN (ton/hr) {ton/hr) Rate {ton/hr)
1 5,37 488" 18,91
2 6,30 33.68 17.68
3 8.73 34,75 18,24
Rated 8.1 3.5 19.5
Capacity

Fmay be low

oo Mr. Breian J. Hammer -

Permit File No. 14-30%9-033A.

EPA/RS

Reading File -~ Source Testing
Krishnan Ramamurthy - A & C
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1.0 INTRODUCTION

Bellefonte Lime Company (Bellefonte Lime) operates o lime Kkiln, destg- -
nated as Kiln No. 5, at its facility tn Bellefonte, Pennsylvania. Part-
Yeulate emisstons from the kiln are routed to a wet scrubber for con-
trol,  BCM Engineers Inc. (BCM) was retalned to determine the compliance
status of the outlet stack with respect to the Pennsylvanta Department of
Environmental Resources (PADER) particulate emission regulations.

Three particulate test runs were pevformed at the outlet stack whilte pro-
cessing "B" stone. The Time production rates during Run Nos. 1, 2, and 3
were 18.31, 17.68, and 18.24 tons per hour respectively.

The actual and allowable particulate emission rates determined from the
three test vuns are shown helow:

Allowab e

Actual Particulate Particulate
Emissions Emissions
Run Nev. Clh/hr) {1o/hr)
| 5. 85 23,65
2 23,45 23.8)
3 fadaidd 3.8
CAverage of Run Nos. 1, 2, &3 24.22 23.73
Average of Run Nos. 2 & 3 23,41 23,67

* May be low due to the mechanical problems encountered with the stone
feed counter.

saveral mechanical problems were encountered with the stone feed counter
during Run No. 1 which may have led to an under measurement of the 1Time
production emission rate and therefore, a lower calculated allowable par-
bieulate emission rate. Therefore, Run No. 1 compliance emission deter-
mination 15 in question.

Test results show that the particulate emissions for Run Nos. ¢ and 3 are
below the allowable emission rates. :
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2.0 SCOPE AND OBJECTIVES

The scope of the project was outlined in BCM Proposal No. 12-80%53-00 .
dated March 13, 1997,  The objective of the sampling program was  te
determine the following parameters:

Gas Flow — acfm and scfm

Gas temperature - °F

Motsture - percent by volume

Combustion gas analysis - percent by volume O,

9, Op, and
------ My Cby difference)

Particulate emissions - grains/dscf and Th/hr

2
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3.0 PROCEDURES

3.7 FIELD WORK
Field testing was conducted on May 1 and 2, 1991. The sampling team con-
ststed of the following BCM personnel:

Philip C. Burg - Project Manager
Steven Brock - Engineer

Mr. John Bisch of Bellefonte Lime acted as liaison between BCM and Belle-
fonte Limg and ensured process operating conditions were sultable for
testing.

Emission testing was conducted according to procedures as outlined in
U.S. Environmental Protection Agency (EPA) Reference Methods 1 through %
found n the Federal Register, Volume 42, Number 160. The testing pro-
cedures also met the PADER requirements as outlined 1in the Agency's
Bureau of Afr Quality Control, "Source Testing Manual." Descriptions of
these methodologles can be found In Appendix A of this report.

3

& ANALYTICAL METHODRS

ATT samples generated during the sampling program were analyzed by Alr

S Quatity Services Inc., Jocated in Pittsburgh, Pennsylvania. An outline

of the analytical methodologies is contatned in Appendix B, Laboratory
data are also presented in Appendix B.

3.3 CALCULATIONS

A personal computer, programmed to accept tnput data in accordance with
EPA calceulation procedures, was used to perform all calculations. The
reduced data appear on the computer input and output sheets which are
presented in Appendix B.  Appendix B also Tists the eguations used to
determine the test results.

3ot EQUIPMENT CALIBRATION

In accordance with accepted procedures published by the EPA, all gas vel-
ocity measuring equipment, gas volume metering equipment, and temperature
measuring equipment had been calibrated within 60 days of the test pro-
gram. Appendix C contains calibration data.
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4.0  TEST RESULTS

d.1 GAS_FLOW_RATE DATA

A1 gas flow rate data obtained during the three particulate test runs
can be found in Table 1.

4.2 PARTICULATE EMISSION RESULTS

Partliculate emission results of the three test runs are contained in
Table 2. The allowable particulate emission rate, as calculated for each
test run, s also contained in Table 2. :

4.3 PRODUCTION DATA

Production dats as determined for each of the three test runs 1s con-
tatned in Table 3.
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TABLE 1

GAS FLOW RATE DATA

Gy Molsture Gas
Run Temperature Content® Velocity Gas Flow Rale
Mey.. ("F) (%) CFt/mind Cacfm) Cdsefmd
1 158 31.0 4,327 B4,962 48,421
2 154 28.1 4,172 §1,911 48,521
3 154 27,9 4,149 81,463 49,044
Avy. L] 29.0 4,216 82,7719 48,662

AT modsture contents represent saturation values

[TZIIN
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TABLE 2

PARTICULATE EMISSION RESULTS

Run
No.

Gas
Flew
Cdscfm)

Particu

Actual
late Emisslons

(gr/dscf

) {(Th/hr)

Allowable
Particulate Emtssions
Clbd b

Ave,

48,421
48,521
49,044

48, 662

0.0623
0.0564
0.0556

0.0581

eh . 8%
3. 45
e3.37

b 22

23,85
23.51
23,82

23,73

T1233N



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

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

TABLE 3

PRODUCTION DATA

Coal Feed Rate Stone Feed Rate Lime Production Rate
Run No. {ton/hr) Ctonfhr) Ctonfhr)
1 5.37 34,88 6.3
2 6.20 33.68 _ 17.68

3 b.73 3475 18.24
Ave . 6.0 3444 18.08

Notes: 1) Run WNo. 1 coal feed rate represents the average of the three
feed rates determined at 0900, 1000, and 1100 hours
2) Stone type "B" was feed for all three runs

123N



Fu

BOM

5.0 DISCUSSTION OF RESULTS

Test results, as contained dn Table 2, show that the particulate .
emissions exceed the allowable emission rate for Run No. 1 by 8.4 per-
cent. Difficulties, howsver, were encountered with the stone feed
counter during one third of Run No. 1, which may have Ted to an under
measurement of the Time production rate and, therefore, a  lower
caleulated allowable particulate emission rate. Run No. 1 compliance
emlssion determinations, therefore, are in guestion.

The stone feed counter problem was not noticed untdl sampling had contlin-
ved for 24 minutes. At that time, the test was stopped and the problem
was corrected. The remaining two thirds, or 48 minutes, of the test was
then conducted. The actual stone feed rate for one-third of the test
run, therefore, fs in question. The counter problem involved double
measurement of the stone feed. To obtain an approximate stone feed rate
for the first third of the test, Bellefonte Lime divided the elapsed
stone counter reading by two. It 1s possible, however, that & portion of
the fndividual meter counts were actually single counts. Therefore, fthe
stoneg feed rate may have been under measured and could not have been
overmeasured.

Investigation of the sampling train operating data for a1l three runs (as
contatned on the field data sheetsd shows that the meter box pump vacuum
Increased more during the first 24 minutes of Run No. 1 than during the

First 24 minutes of Run Nos. 2 and 3.  This seems to indicate that a

higher particulate emission rate occurred (hw||¢| the first portion of Run
No.o 1. Stince no problem with the scrubber was noted, 1t d|unnni.'mmat the
apparent higher emission rate during this portion of Run No. 1 was due to
a higher stone feed rate.

Test results show that particulate emissions for Run Nos. 2 and 3 are

beltow the allowable emission rvates by 0.26 percent and 1.9 percent,
respectively. : :

8
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APPENDIX A
FIELD SAMPLING PROGRAM

1.0 SAMPLING PROCEDURES

1.1 Test Statlon and Traverse Location

The internal diameter of the scrubber outlet stack was 60 inches. Two
test ports were Jocated in the same cross sectional plan 90 degree
apart.  The nearest downstream Flow disturbance was Tocated 44 feet, or
8.8 duct ciameters, Ffrom the testing ports. The nearest upstream low
disturbance was the stack outlet and 1t was located 10 feet, or 2 duct
diameters, from the testing ports. A total of 12 traverse mWﬂlﬂx>'dJ per
port) were utilized for the testing program.

1.2 Gas_Flow and Temperature Determinations

The gas flow rate and temperature profiles were measured by conducting a
simultaneous veloctty and temperature traverse. Gas velocity heads were
measured with a "$"-type pitot tube, which was comnnected to an inclined
manometer. A Whlrmnd ~AlTumel  thermocouple connected to o potentiometer
was used to determine the gas temperature.

1.3 Melsture Content

Motsture sampling was conducted employing the principles presented in EPA
Method 4 and concurvently with particulate sampling.  The parameters
evaluated to determine the gas stream’s molsture content were: sample
gas volume, sample gas temperature, sample gas pressure, impinger mofsg-
ture gain, and silica ¢gel moisture gain.,  Some minor modifications were
made to the Method 4 train to allow for concurrent sampling of particu-
Tate and moisture content.  These modifications did not deviste From
sampling principles.

Modifications, such as the substitution of a glass Ffiber filter for Pyrex
wool as & Flltering medium and the mﬂbni|t|t|um of a callbrated orifice
for s rotameter as a flow metering device, were incorporated.



1.4 Particulate Sampling

The sampling procedures and sampling equipment used were those outlined
in - Method 5 of the Federal . Realster, Volume 42, No. 160,
August 18, 1977, This methodology also complied with PADER testing .
regulations,

The size of the nozzle required to maintain fsokinetic sampling was cal-
culated from the results of a previously completed velocity and tempera-
ture traverse. The sampling train used a g¢lass-lined stainless ctee!
probe, heated to 250°F by an interna) heating element. A nozzle of the
caleutated stze was attached to the end of the probe, which was inserted
into the stack. A "$"-type pitot tube and a Chromel-Alumel thermocouple
were clamped to the probe and were used to monitor the velocity head and
temperature at the traverse points during the sampTing period.  Sampled
gas passed through the nozzle and the probe to a glass fiber filter for
the removal of the swspended particulates. The F1lter was housed in a
heated chamber with the temperature maintained at 248°F +25°F.  From the
Filter, the stack gas passed to the impinger train.  The Filrst two
impingers gach contained 150 milliliters (ml) of delonized (D1) water.
The third impinger contained no reagents and was a knockout Tmp i nger.
The fourth fmpinger contatned approximately 200 grams of coarse silica
gel, which collected any moisture and/or vapors that had not been cap-
tured in the preceding tmpingers.

The second Ympinger was a 500-ml  Greenburg-Smith impinger, while the
Fivst, third, and fourth impingers were 500-ml impingers of the
Greenburg-Smith design, modifled by replacing the tip with a 1/2-1nch
inside dismeter C(ID) glass tube. The Impinger traln was immersed in an
fee bath for the entire test period so that the exiting gas temperature
would not exceed 68°F. .

From the impinger train, the gas was conducted through an umbilical cord
to the control console C(an Andersen Untversal Stack Sampler), which cor-
tained the following pieces of equipment (listed in the order in which
-sampled gas pass through themd: & main valve, & bypass valve for flow
adjustment, an alrtight vacuum pump, & dry gas meter, and a callbrated
orffice. The orifice was equipped with pressure taps  which were
connected across the inclined manometer used to ensure that isokinetic
conditions were maintained. A schematic diagram of the sampling train
appears at the end of this appendix.
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The sampling train was checked for leaks before and after each sample
run.  The inlet of the nozzle was plugged and the pump vacuum was held at
the highest vacuum attained during that period of testing. In all cases
the leakage rate was mintmal and did not exceed the maximum allowabie
Teakage rate of 0.02 cubic feed per minute (cfm).

Upon completion of a test, the soiled glass fiber f1lter was removecd from
fts Filter holder and placed fn a petrl dish, which was subsequently
sealed.  The probe and nozzle were washed internally, First with DI water

and then with acetone. The particulate matter remaining in the probe was
removed with a nylon brush attached to a polyethylene line. The front
half of the glass Filter holder was also rinsed with distilled water and
acetone.  The washings obtained were added to those collected from the
nozzle and the probe. ANl distilled water and acetone washings were
red in separate sealed polyethylene sample bottles.

The silica gel used in the fourth impinger was removed, placed in its
sample bottie, amd & final weight was obtained. The contents of the
first, second, and third dSmpingers were combined, measured volumetri-
cally, and placed in sealed sample bottles. The fmpingers were finally
rinsed with acetone and the washings placed in separate bottles.

ATT test program samples, as well as blanks of the distilled water and
acetone used during the testing, were submitted to Afr Quality Services
Ime. for analysis.

1.5 Molecular Welaht Determination

An Orsat gas analyzer was used to determine the molecular welght of the
exhaust gas at the scrubber outlet. The following parameters were
mgasured in order to calculate molecular welight: volume percent carbon
diowide (COz> and wvolume percent oxygen (Oo).  Volume percent nitro-
gen (N»d was determined by difference.

2.0 FLELD DATA _SHEETS

‘The Flue gas velocity head, flue gas temperature, Inlet and outlet dry
gas meter temperatures, oriflce pressure differential, sample volume,
sampling time, pump vacuum, filter temperature, and the 1mpinger traln
cutlet gas temperature were recorded during the sampling program. The
field data sheets genervated during the program follow.
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APPENDIN B

LABORATORY ANALYSIS AND DATA REDUCTION

1.0 ANALYTICAL METHQODS

ATT samples generated during the test program were analyzed by Adr Qual-
Tty Services Inc., Tlocated fin Pittsburgh, Peonsylvania. The Following
discussions describe the analytical methods employed.

1.7 Particulate Samples

Prior to thelr use in the field, all glass Fiber filters wused In the
sampling program had been tare-welghed following heating to 900°F and a
2d-hour destccation perfod. Upon their return to the laboratory, the
filters were desiccated and reweighed. The welght difference was the

amount of sample collected.

Nozzle, probe, and filter holder distilled water and scetone washings
were evaporated to dryness in separate tared beakers. The residue was
destccated, and the beakers were reweighed to & constant weight. The
ght difference was the amount of particulate matter collected at those
Tocations in the sampling train.  Impinger solutions, as well as front-
half  water washes pricor to  evaporation, were Ffiltered through
O.22=-micron Filter to determine the insoluble back-half particulate.

The Tmpinger solution Filtrate and the acetone wash of the impingers were
dried separately to determine the soluble back-half particulate catch.
In accordance with PADER test requirements, this portion of the particu-
Tate catch is reported but not dncluded in the particulate loading cal-
culations. :

Acetone and distillted water blanks were evaporated to dryness in tared
beakers and were desiccated and reweighed. Any residue that remained was
a contaminant in the reagent and was consldered a blank weight used as a
corvection factor in subsequent calculations.  The Taboratory results of
the particulate sampling program are Tisted In Tables B-1 and B-2.



2.0 EQUATIONS FOR.THE. CALLCULATIONS OF TEST RESULTS

The equations following Tables B-1 and B-2 were programmed into & per-
sonal computer to facilitate the calculation of the test program
results.  The equations were prescribed in EPA Methods 2, 3, 4, and 5 of
40 CFR 60, Appendix 1, Reference Test Methods, and were used to calcu-
late the results of particulate, flow temperature, and static pressure
testing.

3.0 PARTIGULATE TEST RESULTS

The complete results of the computer analyses of the data generated Ffrom
the particulate test program are presented on the computer printout
following the equations.

4.0 BCM_COMPUTATION SHEETS

The calculations of the 1ime production rates and the allowable particu-
tate emisston rates are contatned on the BCM computation sheets, which
follow the computer printout.
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TABLE B-1

FRONT-HALF AND INSOLUBLE BACK-HALF
PARTICULATE RESULTS Cmg)

Run No. Run
-

] 14

Ny

Run No.
3

Filter 209,97 195
Front-half acetone wash 0.26 0
Front-balf water wash (Insolubled .58 0
Front-half water wash (soluble) 2.22 1
Insoluble back-half o h5.28 2
Total particulate catch 240 .31 200.

15
B3
L9l
Al
.36

9%

196. 20
0.25
1.3
1.64
3.3:

202.73

TABLE B2

SOLUBLE BACK HALF
PARTICULATE LABORATORY RESULTS Cmg

Run No.

Soluble Back Half Acetone Wash
Cimpinger filtrate)

Total

12.56 0.14
3.31 0. 44
0.0086 0.44

12.70
3.75

0.449

F1233N
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ERUEASIENS R PARTTETIAEE , MOLSTHERE, AND FhLoW CALCULATTONS
(BASED ON STANDARD CONDITIONS QF @l“PJMMl'”N‘IWWM)
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“wistd)

Stack velocity, ft/min

Volume of liguid collected in impingers and silica
gel, ml

Volume of liguid collected, ft-

Total welght of particulates collected, mg

EMratLantmﬁimmmq min.



B = Area of nozzle, £t°
‘ .
A = Area of stack, In®

Borey = Moisture content of gas suream, dimensionless

C.. = Fitot correaction factor, dimensionless

C‘a = Particulate concentration (stack conditions), gr/ftB
C'ea = Particulate concentration at 12% CO» (dry), gr/dscf
Cly o Particulate concentration (dey), gr/dﬁcf

S a Particulate concentraticn {(wet), gr/sof

D, = Ciameter of nozzle, in.

B = Particulate emission rate, lbh/hr

B = Excass ailr, percent

-

A H = Orifice pressure drop, in. H.

“““ I i Isokinetic ratio, percent

Mﬁ #n Dry molecular welght of stack gas, lbh/lb-mole
M. i Molecular welght. of stack gas, Llb/lb-mole

] Barometric pressure, in. Hg
ba ‘ ;

Py ax Stack pressure (absolute), in. Hg
'leP = Average of square roots of pitot pressure differential,
in. H 20 '

e = Stack gas flow, acfm

Q“(C“J)m Stack gas flow, scfm
s (std

: Oy
T = Average dry gas meter temperarure, I

o
[

. oI
T, w Average stack temparature, TF
V. = Dry sample volume (meter conditions), £

Vﬂ(c-w = Dry sample volune (standard conditions), St
- [+ haak



TOonLetric

_ressuge: 29.000 " Hg

Static
Pressune: 000 HEQ
el

o PESSULE

2894 " Hy

e Pickap 629.50 ml

08:55
7200 Min

Start Time
wation

Particulates testing
Results Surnmary

BCM Project +#
Plamt

Dare

Liocation

Rum Numibes
Operator

ORIAT:

CO2 = 19.8
02 = 6.2
20 = (
INIZ == T4

00-6066-10
Bellefonte Lime

541791
Sembber Oul
1

PCE
Duct Diameter
Duct Widck
Duct Length

% Duct A

%o Pitot Factor
Mete:r Box Factor

P

Neele In. Diam.
E Nerzele Aaea
lsokinetic Ratio

60.00

inches

19.63

(0.840
(.54

0,247

33304
104,055

inches
s L.

inches
s fit

rerage Stack Teny

severage CGas Meter Temp

Awvg Square. Root of Pitot Press
ifice Pressure Dirop

Wreter Dy Sample Volume
Dy Samaple Volume, Corrected, $td Conditions

Mlelecutar Weight of Stack Gas

ack Gas Velocity

weatChe Graus. [Floms Riaste

Stack Gas Flow Rate, dry, St Conditions
ik Gias Flew Rate, Std, Comditions

Volume of Moisture Collected
Mboisture Content

_____ ass of Particulate Collected
Cone. of Part., S, Condition

wir

ass Bonission Rate of Particulate

158.3

9Ll
1134
2675

64.082
59,406

31416
il

A28
54, 062,12
48,420.94
T0,1.54.95

29.649

310

240.31

deg IF
deg I
inches water
inches water

DACKE
DECE

1 /1lb-rmoke:
1o /Th-mole

fit,/min
ACFM
DSCEM
SCEM

SCF

o

0.0623 gr/dsct

25,88

16 /he

Yo - Moisture content represents saturated value)

ONNENT



pometic

‘ressure: 8.6 " Hyg
Statie

Pressure: 075 " HO
voek
o FESSULES 2870 " Hg

trer Pickup 58550 ml

Start Tine 1358
I ration TL00 Min.

Particulates testing
Resullts Swaimary

BCM Project s

Plant
Date.
Location
Run Number
Operator
ORSAT:
COZ = 19.6

Qi m 6.8

) = [}

NZ = 3.6

Q0-6066-10
Bellefonte Lime
541
Scrubber Out

2
PCB

Duct Diameter
Dwet Width
Duct Length
Dhuct Area

Pitor Factor

Meter Box Factor

Nozzle L, Diana,
Nozzle Avea
Isokinetic Ratio

60.00  imchies
----- imeiues
----- iincbes.

19.63 sq.ft.

0.840
0.985

0.247 inches
3I3E-04 sq.0t.
100167

«erage Stack Temp

ewtrape Cias Meter Temp

Avg Square Root of Pitot Press
¢ ifiice Pressure Dirop

Mi&ter Diry Saraple Volume
Dy Samsple Volume, Coreected, Std Condiitions

1y Molecular Weight of Stack Gas

Molecular Weight of Stack Gas

v ek Gas Velocity

ek Gas Flow Rate

Stack Gas Flow Rate, dey, Std. Conditions
ek Gas Flow Rate, St Conditions

Yolume of Moisture Collected
Moisture Content

_____ a6 of Particulate Collected
Cone. of Part., Std. Condition
Mg Emission Rate of Particulate

1.54.3
1093
1.100

517

6215
54.910

31408
20,638

4, 17170
81,911.15
48,520.75
650043

218
28,1

20055
0.0564
2345

deg F
deg F
inches water
inches water

DACE
DSCE

Ib /1-mole
b /Tev-mole

ft//mim
ACEM
DSCEM
SCIFM

SCF

o7

g
efdsef
I'o /b

7o« { Moisture content represents saturated value)

T OVIMENTS:



Barometric

Pressure: 2912 " Hg
Static

Pressure: .8 0 HRO
Stack

Pressuee: 2906 " g
Water Piclowp S9E.0  ral
Start Tiene 101
Duwration Ta.00 Min

FParticulates sesting
Resulits Sunumary

BCM Project #
Plant

Date

Location

Run Number
Operator

ORSAT:

COY = 18.8

O = 7
Qe = 0
N2 = i v

OO6066-10
Bellefonte Lime
5§28
Seribber Out

a

)
Pl

PCB

Duet Diarnete:r
Dt Width
Duet Length
Duet Area

Pitot Factor

Meter Box Factoe

Nozzle In. Diam
Mozzle Anea
Isokinetic. Ratio

60.00

19.63

0.840
0.985

0.247
3A33IE04
101585

inches

- inches

inches
s £t

ineches
s

Average Stack Tenup

Average Gas Meter Temy

Ay Sguare Root of Pitor Press
Orifice Pressure Doy

Meter Dy Sample Yolume

Dy Sample Volume, Correeted, Std Conditions

Dry Molecular Weeight of Stack Cias
Moleeular Weight of Stack Gias

Stack Gas Velocity

Stack CGas Flow Rate
Stacle Cas Flow Rate, dxy, Std. Conditions
Stack Cias Flow Rate, Std. Conditions

Vaolume of Moistuze Collected
Moisture Content:

Mass of Particulate Collected
Come. of Part., Std, Condition
Mass Enuission Rate of Particulate

1539 dep B

834 deglF
L1000 inches water
2508 inches water

DACE
o DSCEF

JL2B8 1o/ Ib-rnole
21881 b/ b-mole

4,148.89 ft/min
81,463.19 ACFM
49,043.50 DSCIEM
68,021.50 SCFM

28.166 SCF

X189 Y% - ( Moisture confent represents saturated value)

0.7 mg
00556 gr/deet
AT 1o/
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APPENDIX C
“““ EQUIPMENT CALIBRATION



1.0 DRY GAS METER AND QRIPTCE METER

The dry gas meter and orific were calibrated using a wet
test neter. Gases were mowved through the dry gas meter at orifice

pressuzre differencials (AH's) of 0.5, L.0, and 2.0 inches of

& o )
"y

water., With the information obtained, /£, the ratio of accouracy

of wet test meter to dey t@ﬁt:mmMmW:amuiﬁm%w.1ﬂmmcmr TR OPIessure

differential that gives 0.7 ”WM1mﬁathimn|ﬂ¥%”ﬁ%ﬂhﬂﬂmq

af 92 inches
" . ; . " . o R a -
of mercury, were caloulated. The ) has a tolerance of L.00 w0.0L

G 1 ny amy g a mopuy | en aan sy amn gmu) gu oy <f5 “ ! . 2 .y Ly N Juy gm g - | ¥
and the AH, has a tolerance of 1.84 +0.26 -0.24. The d and fA\Hg

o dn

are determined as follows:

wl) o

nlirl " ‘U:‘I']E':t:i 1[ “:‘EI. e ‘;k E; !:l ‘]‘
[

Vd[Pb +m0?353mmu)](ﬁw R

(T, + 460) @)%

ﬂﬁ%l - . @m?BmT gwﬂp ‘ |
i D (. o dGH0 ¥
A Lh ['d WML)\ \ ‘

W
Whereas

X gy e v e gy @ gy e I I RN S 3y T
A = Orifice pressure differential, in m?u

S Barometric pressure, in He
q ® Average temperature of dry gas meter, 3
® o Average temperature of wet tesh meter O

1] = Duration of test, mid.

v = Dy gas meter wvolume, ﬁt$
e A+ .

. \ L
Wet test meter volume, ﬂtJ
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