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EXECUTIVE SUMMARY

A demonstration of the pushing emissions control system for Batteries 13, 14, and 15
operated at USS Clairton Works was conducted on October 19, 20, and 21, 1993. The
purpose of the test program was to determine (1) the particulate matter emissions rate in
the exhaust of the baghouse, (2) the opacity of the plumes of the baghouse exhaust, (3) the
opacity of the plume which resulted from the pushing of the coke into the hot car, and (4)
the opacity of the plume which resulted from the travelling of the hot car to the quenching
station. Emissions testing was conducted only when coke was pushed from an oven in
Battery 13, 14, or 15.

The results of the testing showed an average particulate matter emissions rate of 0.46
pounds per hour, while the allowable emissions rate is 4.81 pounds per hour. The
maximurn plume opacity observed from the baghouse stacks during the test program was 5
percent. Over the three day test program, 182 pushing events (each event includes a
pushing and travelling operation) were observed. A maximum plume opacity during the
pushing operation greater than or equal to 20 percent was observed 12 times. A maximum
plume opacity during the travelling operation greater than 10 percent was observed 12
times. Both opacities for the pushing event were greater than their specified reference
values 9 times.
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1.0 INTRODUCTION

As required by Paragraph V.A. (5)(f) of the amended Mon Valley Consent Decree, a
demonstration of the pushing emissions control system for Batteries 13, 14, and 15
operated at USS Clairton Works was conducted on October 19, 20, and 21, 1993. A
baghouse controls the emissions which result from the pushing operations from the ovens
of Batteries 13, 14, and 15. The purpose of the test program was to determine (1) the
particulate matter emissions rate in the exhaust of the baghouse, (2) the opacity of the
plumes of the baghouse exhaust, (3) the opacity of the plume which resulted from the
pushing of the coke into the hot car, and (4) the opacity of the plume which resulted from
the travelling of the hot car to the quenching station. Emissions testing was conducted only
when coke was pushed from an oven in Battery 13, 14, or 15.

The field work activities were completed by Chester Environmental. All test procedures

were witnessed by a representative from the Allegheny County Health Department -
Division of Air Quality (DAQ).
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20 METHODOLOGIES

A test protocol was prepared by Chester Environmental and submitted to DAQ prior to
the execution of the test program. A copy of the test protocol can be found in Appendix A.
Specific methodologies employed in the test program are outlined below.

The baghouse exhausts through four stacks; the emissions from each of these 36 inch
diameter stacks were sampled simultaneously. A total of three test runs were completed
on each of the four baghouse stacks with one series of tests completed on each of the three
days of testing. Testing was performed only during periods of normal plant operation.

Each traverse for each stack included 12 traverse points as calculated from EPA Method 1
(40 CFR 60 Appendix A). For each stack, sampling was conducted along a total of five
traverses, or 60 traverse points, with each push sampled for the required one minute at one
traverse point. Sampling was conducted on each stack through two sampling ports which
are separated by 90 degrees in the same horizontal plane. Three traverses were travelled
through one port, while the remaining two traverses were travelled through the other port.

In accordance with EPA Method 2, exhaust gas velocities and volumetric flow rates were
measured using a calibrated S type pitot tube. Positive and negative pitot lines were leak-
checked at the beginning and end of each test run. Gas velocity differential pressures along
with stack gas temperatures were recorded at each sampling point.

Gas concentrations of carbon dioxide (CO,), oxygen (O9), and nitrogen (N5, by difference)
were measured using Fyrite apparatus as specified by EPA Method 3. Gas concentrations
were used to obtain molecular weight of the process gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas was measured from the weight
gain of the four sample train impingers in accordance with EPA Method 4.

Particulate matter sampling was performed in accordance with EPA Method 5, the
Amended Instaliation Permit for Nos. 13, 14, and 15 Batteries, and Sections 139.11 and
139.12 of the Pennsylvania Department of Environmental Resources (PA DER) Source
Testing Manual (Revision Number 1, January 1983) with the exception that the DER
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requirement of sampling 50 cubic feet of exhaust gas was replaced with the requirement of
sampling the emissions from 60 pushes. The emissions from each push were sampled for
one minute. Thus, a total of 60 minutes of sampling was completed.

Clean up of the sampling trains included separate water and acetone rinses of both the
front-half and back-half components of the sample trains, as per Section 139,12 of the PA
DER particulate matter test method. The water soluble and water insoluble portions of
the front-half of the sampling train were determined as a total; that is, the water rinse was
not filtered to determine soluble and insoluble portions. Front-half acetone and water
rinses were evaporated to dryness, desiccated, and weighed to a constant weight. The
water soluble and water insoluble portions of the back-half were determined separately in
accordance with Section 139.12 of the PA DER Source Testing Manual. The back-half
water rinses and first three impinger solutions were combined and then filtered under
suction through a preweighed 0.22 micrometer membrane filter. The filter used to capture
the insoluble material was dried, desiccated, and weighed to a constant weight. After
filtration, the soluble back-half water was extracted with chloroform and ethyl ether. The
extracts were evaporated to dryness, desiccated, and weighed to a constant weight. The
filtrate, or remaining water from the extraction process, was then evaporated to dryness,
desiccated, and weighed to a constant weight. The filtrate extract was then be solubilized
with 100 mL distilled deionized water and submitted for sulfate analysis via ion
chromatography. Back-half acetone rinses were evaporated to dryness, desiccated, and
weighed to a constant weight. Sample train filters were desiccated for 24 hours, and
particulate matter weight was determined gravimetrically. Rinse residue weights and filter
weights were measured to the nearest 0.1 mg. One acetone blank and ove deionized
distilled water blank were prepared in the same manner as the test sample rinses. The
blank residue weights were subtracted from the test sample residue weights. After blank
correction, front-half water and acetone rinse residue weights, sample train filter weights,
and back-half water insoluble filter weights were used to determine total particulate matter
catch.

All plume opacity measurements were performed in accordance with EPA Method 9 and
Section F of Chapter 18 of the DAQ Source Testing Manual. During the pushing
operation, the maximum plume opacity and length of time (in seconds) when the plume
opacity was greater than or equal to 20 percent were recorded. During the travelling
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operation, the maximum plume opacity and length of time (in seconds) when the plume
opacity was greater than 10 percent were recorded. Visible emissions from the baghouse
stacks were recorded for one minute for each push in which emissions testing was
conducted.
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3,0 RESULTS

The particulate matter emissions test results have been summarized in Tables 1 through 4.
The total particulate matter emissions rate for each day of testing was obtained by
summing the emissions rates from each stack. The three day average particulate matter
emissions rate is 2.79 pounds per hour of pushing (Ib/hr pushing). Since emissions do not
occur continuously, the mass emission rate has to be adjusted for the number of pushes
which occurred during the testing periods. Since there were, on average, 9.85 pushes of
coke per hour, and each push was sampled for one minute, the actnal emission rate (based
on a continuous operation) is equal to the following:

2791bx  lhrpushingx  1lminpushingx  9.85 pushes = 0.46 Ib/hr
hr pushing 60 min pushing 1 push hr

The allowable particulate matter emissions rate is equal to the lowest allowable emission
rate standard (LAER) of 0.040 pounds per ton of coke pushed. Since there were on
average 12,20 tons of coke per oven, and on average 9.85 ovens were pushed per hour, the
particulate matter emissions rate is equal to (0.040 Ibs / ton coke pushed) x (12.20 tons
coke pushed / oven) x (9.85 ovens pushed / hour), or 4.81 Ib/hr. Thus, the average
particulate matter emissions rate determined in the test program is less than the allowable
emissions rate.

Tables 1 through 3 also list other pertinent stack and sampling parameters including the
exhaust gas flow rate in units of actual cubic feet per minute (acfm), standard cubic feet per
minute (scfm), and dry standard cubic feet per minute (dscfm), moisture content of the
exhaust gas, exhaust gas temperature, gas volume sampled for each test (dscf), and the
isokinetics value for each test. The isokinetics value is equal to the ratio of the average
linear gas velocity sampled through the probe nozzle to the average exhaust gas velocity.
An isokinetics value between 90 percent and 110 percent is considered acceptable, All
sample volumes were greater than 30 dscf per test. All isokinetics values were within the
acceptable range.

The plume opacity data has been summarized in Table 5. The maximum plume opacity
observed from the baghouse stacks during the test program was 5 percent. Over the three
day test program, 182 pushing events (each event includes a pushing and travelling
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STACK SAMPLING DATA SHEET

TEST DATE j0-15-93

ORIFICE CORRECTION (s @) /, 67 3

TEST UNIT 13- 15 Betbey PEC

PROJECT NO, 330 ¢ /- &t

TESTNO. C.g—2-1-1,

Page / of 5

HOT/COLD BOX NO. 5

. METER CORRECTION (Y) o 3712

NOZZLE SIZEH o 7

CALIBRATION DATE 4

PROBE NO. $—

TEST CREW /.c. 5 7D STATIC PRESSURE +, q £5 PITOT CORRECTION 0. A
BAROMETRIC PRESSURE 2.4 PORT DIRECTION wWess CONTROL BOX NO. ~F PORT SIZE <7
Treverse | Tima Dty Gas Pitot a P Orifice a H Meter Temperaturo Vacusm Siack Probe Impinger liot Boa Comments
Point Meter Reading Required Actual In Out Temp. Temp. _ Temp. Temp.
{inchea) (def) (in. 220) | (in. 1120) | (in. H20) | (") R Gn.Mlp | (R °F) - o I
35.0 $26.9751 1, Q1201 2.6 5@ <6 [4 01l [~250 [ <B |~250 | Z miniom
334 527,676 2.0 (23,1231 o |.S9 . ol/S
37 S28470| | ][ 137) 1,97 58 (5B 3517
294 529224 [, 9 1221 22]| 5B | <@ | 2.5 7/7
270 Saecoll 1S |19 | 1,791 £7 |8 | 2 0]/
23.2 S04l 1o | 1 86| 18| 59 [S9 | 3.01 /3
{22 | L2458 1Y |63 ]i63] o | 6O 3:0| 577
A 532245] o | 103|163 G/ | foo | 20119
X £324300 12| L3a] 9] 6/ [eo (30149
4.3 53357 12 3 139 139 lef [/ |[3.0 17,9
2.4 5342600 Lol (| it 2 | 2| 3O/ 4
hO 3490 4t | 128 1.28] b4 | 4 | 3.0] 1/
S35, S2 ,
, L o - v
o Jun#4))  {1ae) (598 ) i3]/ Estimates:
— i . MW=28 B
%H20=
SYSTEM LEAK CHECK PITOT LEAK CHECK [ S<ec _E—.mannn Impinger i
Yacun DGM Rate Posilive Hegative Na. Contenls Final Initial Difference
{in. lig) (clm) lelore & h o \A 1. { Qe - VH..\J\O 1@& UIANM o) w.m
~_Before f L OO Afer o K O f—] 2. QA DX, *VC 3 Wm S327 2.1 : :.@
Afcr o2l Lon QAS { 2 1| Greste S, K296 oG .
co2 - ‘| S Gl 550l e4g.2 | 7.7
02 _|a20:5 | 5. ,
co ~ N 6. kel = 1355
s CHESTER N2 9.5 7.
ENVIIDMMEN TAL L.
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POST-TEST MAGNEHELIC CALIBRATION

BOX# 7
DATE 10-22-93
OPERATOR RPC

010 10° H20 RANGE

MAGNEHELIC
2P MAN ER
050 050
100 1.00
200 200
400 4.00
6.00 6.00
8.00 8.00

POST-TEST LEAK CHECK
DATE 10-22-93
OPERATOR APC

, 0ta 0.50" H20 RANGE

MAGNEHELIC

AP MANOMETER

0.50 -
Q.10 -
0.30 -
Q.20 ---
0.10 -—-
Calibration not necessary.
Primary standard on contro! box.

START  STOP VOLUME TIME LEAK
CF CF CF {min) RATE
ORY 338.001  338.200 0.19%  10.000 -0.0004
WEY 0.000 0.195 0.195
PYROMETER CALIBRATION POST-TEST PYROMETER CHECK
DATE 04-26-88 DATE 10-22-93

OPERATOR  AGL

VOLTAGE ARGE TEMP
INPUT TEMP READING
[ ST )
0.18 40 40.0
0.40 50 50.¢
0.84 70 70.0
1.29 90 90.0
1.7¢ 110 110.0
266 150 150.0
382 200 200.0
6.09 300 301.0
8.31 400 400.0
10.57 500 500.0

OPERATOR RPC

VOLTAGE TARGET

INPUT TEMP
(mV} [M3]
0.18 40
0.40 50
0.84 70
1.29 90
1.74 110
2.66 150
3.82 200
€.09 300
83 400
10.57 500

TEMP
READING

6]
40.0
50.0
70.0
0.0

110.0
150.0
200.0
300.0
400.0
502.0

0o 3" H20 RANGE

MAGNEHELIC
2H

3.00
2.00
1.00
0.50

MANOMETER

3.00
2.00
1.00
Q.50

e e .
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QA ORIFICE AUDIT
ORIFICE BAPC-3 DATE  11-22-93 B.P. 29,20
OPERATOR RPC BOX # 7
RUN 1 2 3
INITIAL CF 445,800 453.700 461.600
FINAL CF 453,420 461.370 469.224
DIFFERENCE 7.620 7.670 7.624
" ouT N QuUT N out
TEMP INITIAL 80 70 81 7 8z 73
TEMP § MIN 80 70 82 73 B3 75
TEMP 10 MIN 81 71 82 73 84 75
TEMP 15 MIN 81 y4| 82 73 84 75
JEMP R TEMP R TEMP A
TEMP AVG 76 536 77 537 79 539
TIME (MIN.) 15.00 15.00 15.00
NWATE  INHG INWATER  IN HG INWATER IN HG
ORIFICE 0.70 0.05 C.70 0.05 0.70 0.05
METER PRESSURE 29.25 29.25 29,25
.—n -O lm .o .“ .o
AMBIENT TEMP. 75 24 75 24 75 24
MACUUM IN HG 21.0 21.0 21.0
DGM CAL Y 0.9619 0.9619 0.9619
STOCF 7.092 7.117 7.052
STD CUBIC METERS | 0.2009 0.2018 0.1997
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KEYSTONE ENVIRONMENTAL RESOURCES

AIR QUALITY ENGINEERING
ANALYTICAL REPORTING FORM

Page / of /

CLIENT LSS - Cpinted St/ TEST DATE (4T sofs09 sofosfed
PLANT LOCATION — %,3 . » /5 Bafteay FEC DATE RECEIVED /0/22/<3 i
PROJECT NUMBER ™ 7.,,% /- o7 ’ DATE ANALYZED 1l 2/e3
UNIT TESTED /3 - 15 P ANALYTICAL METHOD ’
oroFor 0.22um Filte
- Test ﬂ._a Component Wﬁ?ﬂmﬂ Filter Soluble Soluble Soluble Soluble tosoluble
Number 1D Extanct Weight Portion of Portion of Partion of Portion of Portion of
Number Front Half Front Half Back Half Back Half Back Half
H20 Rinse | Acetone Rinse | H20 Rinse Acetone Rinse {| H20 Rinse
Units Au;:b Units w..v.!vv Units au;)w Units Au..w.sv Units Au..?xw Units m?:w Units Au?ia
CLR-2-1-/ | 0% \ﬁ}&.\;k« 0.06/6 | p,p0/7 | 0.0030 | Oooos o.004f | 00031 | 9.000/
wmb?n.h-\ U fartecoiat=| 0, 0037 | 0.0035 | 0. 0045 2.09/0 |0.0072-10.003% |5 0003
CLR-2-3~ 11107 | fret-uitatat 0:0037 |0.0022- | 90,0055 |5.0037 0.007F 106.0027 {0,000/
CLR-2-9~ [ | [foF | fratrests?| 0.00/ 7 {2003 12.0073 | 0.0055 (p.0057 | 00065 o000/
CLA-2- /2 Lo | feteots? p poa? | ool 7 0.00/Y |0.0007 [00/17 |2.0027 |p.ooof
Cek2-2-2 |jjod [freFetatl 00027 |0, 03¢ |0.00/3 |1000/7 |0,0/9F | 0.00/{ | 0.000Z
NCLL-2-3-2- | jrof | G o kot 2.0002 12 go2¢ | 00033 [0.0022 | 0.0/0G | 0. 00/Y | powvol
CLl- 242 | fo5” |fgetocutit 00007 | £:002.C | & o0ss 0.0072-| 0,0077 | 0.00/3 |0 000/
(CLL-2/23 |12 | fretro/aPe| 0.0003 | 0,00/ |5 9027 Q.0007 10,0063 |0.003¢4 [DoooZ
CLR2-2-3 113 | tFrekatelp.0002 Q.003Y |0,00(f [0,00/0 0,004 |poo22-|p, 0007
Cil-2-3-3 /057 |fpeticlite] 0.0007 |0 0020 Qooof |0,0052 [0.0077 (0.0023 | p.po02
CLA-2-Y-3 | j1h | futrec/at 0. 00/ 2 0.00/7 10.002¢ 0.00S7 10,037 1002/ 10000/
CUR-FEC- ok (15T | foetrcviitet 0.0002- | p.po0/ |0.0000

Analyst’s Signature
Date

Commentls

ALt Tt

L2937

AQE 10/92
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 10-20-93
TEST SITE 13,14,15 BATTERY PEC - STACK 2-3 TEST NUMBER: CLR-2-3-2
A, Barometric Pressure 29.40 in. Hg
B. Static Pressure 1.00 in. H20
C. Stack Pressurc 29.47 in. Hg [A+(B/13.6))
D. Average a H 1.38 in. H20
E. Meter Pressurc 29.50 in. Hg [A+{D/13.6)]
F. Average o P 1.3 in. H20
G. Pitot Coefficient 0.34
H. Gas Meter Coefficient 0.9832
1. Stack Diameter 36 in.
1. Stack Area 7.07 f2 {0.00545*1%)
K. Nozzle Dismeter 0.183 in.
L. Nozzle Area 1.83E-04 fi? (0.00545%K?)
M. Average Stack Temperature 116 °F
N. Average Stack Temperature 576 °R (460-+M)
0. Average Meter Temperature 19 °F
P. Average Meter Temperature 539 °R (460+0)
Q. Condensate Volume 12.0 mL
R. Absorbed H20 6.3 mL
S. Total H20 18.3 mL (Q+R)
T. Filter Weight 0.0018 g
u. Probe Weight 0.0054 g
v. Impinger Weight 0.0001 g
w. Total Weight 0.0073 g (T+U+V)
X. Metered Gas Volume 38.964 dcf
Y. Corrected Metered Gas Volume 38,309 def X*H)
z. H20 Gas Volume 0.896 <f (0.00267*S*P/A)
AA. Totat Sample Volume 39.205 of (Y+2)
BB. Percent H20 23 % (100*Z/AA)
CC. Gas Volume Sampled 37.003 dscf [Y*(528/P)*(E/29.92)}
DD. Grain Loading 0.0030 gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100
H20 0.023 0.411
cO2 0.000 0.977 44 0.000
co 0.000 0.977 28 0.000
02 0.205 0.977 2 6.410
N2 0.795 0.977 28| 21.751
Average Molecular Weight 28.57 1b./1b. mol
FF. Average Stack Velocity 67.7 fps {35.49"0"[(F‘N)I(C'EE)]“O.5}
GG. Averge Flow Rate 28700 acfm (60SFF*])
HH. Standard Flow Rate 25900 scfm [GG*(528/N)*(C/29.92))
. Sample Time 3600 sec
1. Percent Isokinetic 943 % {[lOO'CC'60'I]I[HH°L‘II‘(1-BBI100)]}

KK. Mass Flow Rate 0.66 Ib/hr [DD‘HH‘(I-BB/IOO)'GONOOO]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 10-20-93
TEST SITE 13,14,15 BATTERY PEC - STACK 2-4 TEST NUMBER: CLR-2-4-2
A, Barometric Pressure 29.40 in. Hg
B. Static Preasure 0.60 in. H20
C. Stack Pressure 29.44 in. Hg [A+(B/13.6)]
D. Average s H 1.46 in. H20
E. Meter Pressure 29.51 in. Hg [A+(D/13.6)}
F. Average s P 1.2 in. H20
G. Pitot Coeflicient 0.84
H. Gas Meter Coefficient 0.9619
I. Stack Diameter 36 in.
1. Stack Area 7.07 f? (0.00545%1%)
K. Nozzle Dismeter 0.185 in.
L. Nozzle Area 1.87E-04 R? (0.00545+K?)
M. A ge Stack Temperature 108 °F
N. Average Stack Temp c 568 °R (460+M)
0. Avcrage Meter Temperature 81 °F
P. Average Meter Temperature 541 °R (460+0)
Q. Condensate Volume 11.8 mL
R. Absorbed H20 6.6 mL
s. Total H20 184 mL (Q+R)
T. Filter Weight 0.0018 g
u. Probe Weight 0.0056 g
V. Impinger Weight 0.0001 g
Ww. Total Weight 0.0075 g (T+U+V)
X. Metered Gas Volume 40.379 dcf
Y. Corrected Metered Gas Volume 38.841 def X*H)
Z. H20 Gas Volume 0.904 cf (0.00267+S*P/A)
AA, Total Sample Yolume 39.745 cf Y+2)
BB. Percent H20 23 % (100*Z/AA)
CC. Gas Volume Sampled 37.384 dscf [Y*(528/P)*(E/29.92))
DD. Grain Loading 0.0031 gr/dsef  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
-+ 100 Weight

H20 0.023 £ 18 0.409

co2 0.000 0.977 44 0.000

[o{o] 0.000 0.977 28 0.000

02 0.205 0.977 32 6.411

N2 0.795 0.977 28 [ 21.754

Average Molecular Weight 28.57 Ib./1b. mol

FF. Average Stack Velocity 64.6 fps {85.49*G*{{F*N)/(C*EE))*0.5}
GG. Averge Flow Rate 27400 acfm (60*FF*J)
HH. Standard Flow Rate 25100 scfm [GG*(528/N)*(C129.92)]
. Sample Time 3600 sec
JI. Percent [sokinetic 96.2 % {{100*CC*60*F)/[HH*L *11*(1-BB/100)]}

KK. Mass Flow Rate 0.65 Ib/hr [DD*HH*(1-BB/100)*60/7000]




CLIENT: Uss CLAIRTON WORKS
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STACK SAMPLING CALCULATIONS

TEST DATE: 10-21.93
TEST SITE 13,14,15 BATTERY PEC - STACK 2-1 TEST NUMBER: CLR-2.1-3
Barometric Pressure 29.21 in. Hg
Static Pressurc 1.00 in. H20
Stack Presaure 2928 in Hg  [A+(B/13.6))
Average a H 1.93 in. H20
Meter Pressurce 29.35 in, Hg [A+(D/13.6))
Average a P 1.6 in. H20
Pitot Coofficient 0.84
Gas Meter Coefficient 0.9912
Stack Diameter 36 in.
Stack Area 7.07 fz (0.00545+17)
Nozzle Diameter 0.190 in.
Nozzic Area 1.97E-04 fi2 (0.00545%K 2)
Average Stack Temperature 121 °F
Average Stack Temperature 581 °R (460+M)
Average Meter Temperature 76 °F
Average Meter Temperature 536 °R (460+0)
Condensate Volume 3.0 mL
Absorbed H20 3.9 mL
Total H20 21.9 mL (Q+R)
Filter Weight 0.0016 g
Probe Weight 0.0029 ¢
Impinger Weight 0.0002 g
Total Weight 0.0047 g T+U+V)
Metered Gas Volume 49.154 def
Corrected Metered Gas Volurge 48.721 def (X*H)
H20 Gas Volume 1.073 of (0.00267+5*p/A)
Total Semple Volume 49.794 of (Y+2)
Percent H20 22 % (1004Z/AA)
Gas Volume Sampled 47.083 dscf [Y‘(528/P)“(E/29.92)]
Grain Loading 0.0015 gr/dsct (15.43*w/CC)
Average Molecular Weight:
Component % Volume *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight
H20 0.022 e 18 0.388
c02 0.000 0.978 44 0.000
[ co 0.000 0.978 28|  0.000
[ 02 [ 0205 0.978 2] 6als
| N2 | _075] 0.978 | 28| 21.730
[
[
[ !
— Average Molocular Weight 28.59 1b./1b. mol
Average Stack Velocity 75.7 fps {85.495GH{(F*N)/(C*EE)}"0.5}
Averge Flow Rate 32100 acfm (60*FF*1)
Standard Flow Rate 28600 scfm [GG*(S28/Ny*(C129.92))
Sample Time 3600 sec
Percent Isokinetic 100.7 % {[100‘CC‘60‘J']/[HH‘L‘II‘(1-BB/ 1001}
Mass Flow Rate 0.37 Ib/hr [DD‘HH'(!-BB/IOO)'GON(X)O]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 10-21-93
TEST SITE 13,14,15 BATTERY PEC - STACK 2-2 TEST NUMBER: CLR-2-2-3
A. Barometric Pressurc 29.21 in. Hg
B. Static Preasure 1.10 in. H20
C. Stack Pressure 29.29 in. Hg [A+(B/13.6)]
D. Average s H 1.75 in. H20
E. Meter Pressure 29.34 in. Hg [A+(D/13.6)]
F. Average a P 1.45 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Cocfficient 1.0151
I Stack Diameter 36 in.
I Stack Area 7.07 f2 (0.00545*1%)
K. Nozzle Diameter 0.192 in.
L. Nozzle Area 2.01E-4 fi? (0.00545%K%)
M. Average Stack Temperature 126 °F
N. Average Stack Tempersture 586 °R (460+M)
0. Average Meter Temperature 85 °F
P. Average Meter Temperature 545 °R (460+0)
Q. Condensate Volume 11.2 mL
R. Absorbed H20 9.6 mL
S. Total H20 20.8 mL (Q+R)
T. Filter Weight 0.0032 g
u. Probe Weight 0.0027 g
V. Impinger Weight 0.0001 g
w. Total Weight 0.0060 g (T+U+V)
X. Metered Gas Volume 46.012 def
Y. Corrected Metered Gas Volume 46.707 def X*H)
Z. H20 Gas Volume 1.036 cf (0.00267*S*P/A)
AA. Total Sample Volume 47.743 of (Y+Z)
BB. Percent H20 22 % (100*Z/AA)
cc. Gas Volume Sampled 44.371 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0021 gr/dscf  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) * Mol. = Weight/Mol
+100

H20 0.022 0.391

co2 0.000 0.978 44 0.000

Cco 0.000 0.978 28 0.000

02 0.205 0.978 32 6418

N2 0.795 0.978 28| 21777

Average Molecular Weight 28.59 Ib./1b. mol

FF. Average Stack Velocity 72.3 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 30700 acfm (60*FF*])
HH. Standard Flow Rate 27100 scfm [GG*(528/N)*(C/29.92)}
1. Sample Time 3600 sec
3. Percent Isokinetic 98.1 % {{100°CC*60*J)/[HH*L*I1*(1-BB/100))}
KK. Mass Flow Rate 0.47 Ib/hr [DD*HH *(1-BB/100)*60/7000]




TEST SITE

FF.

HH.

.

CLIENT: USS CLAIRTON WORKS TEST DATE: 10-21.93
13,14.15 BATTERY PEC - STACK 2-3 TEST NUMBER: CLR-2-3.3
Barometric Pressure 29.21 in. Hg
Static Pressure 1.20 in. H20
Stack Pressure 29.30 in. Hg [A+(B/13.6)}
Aversge a H 1.40 in. H20
Meter Pressure 29.31 in. Hg [A+(D/13.6))
Average A P 1.3 in. H20
Pitot Coefficient 0.84
Gas Meter Coefficient 0.9832
Stack Diameter 36 in.

Stack Arca 7.07 fi2 (0.00545+1%)
Nozzle Diameter 0.183 in.
Nozzle Area 1.83E-04 fi2 (0.00545+K 2)
Average Stack Temperature 121 °F
Average Stack Temperature 581 °R (460+M)
Average Meter Temperature 83 °F
Average Meter Temperature 543 °R (460+0)
Condensate Volume 8.9 mL
Absorbed H20 9.6 mL
Total H20 18.5 mL (Q+R)
Filter Weight 0.0018 g
Probe Weight 0.0059 ¢
Impinger Weight 0.0002 ¢
Total Weight 0.0079 ¢ (T+U+vV)
Metered Gas Volume 38.851 def
Corrected Metered Gas Volume 38.198 dcf (X*H)
H20 Gas Volume 0.918 of (0.00267+5+p/A)
Total Semple Volume 39.117 of (Y+2Z)
Percent H20 23 % (100*Z/AA)
Gas Volume Sampled 36.389 dscf [Y’(SZSIP)‘(EIZ9.92)]
Grain Loading 00033 grfdscf  (15.43sWiCC)
Average Molecular Weight:
Component % Volume | #(1-BB/ 100) | ¢ Mol. = Weight/Mol
+ 100 Weight
H20 0.023 18 0.423
cao2 0.000 0.977 | 44| 0000
co 0.000 0.977 | 28|  0.000
02 0.205 0.977 | 2] 6406
N2 0.795 0.977 | 28| 21737
!
l
l
l
L Average Molecular Weight 28.57 Ib.71b. mol
Average Stack Velocity 68.2 fps {85.49+G*[(F *N)/(C*EE)]*0.5}
Averge Flow Rate 28900 acfm (60*FF*J)
Standard Flow Rate 25700 scfm [GG*(528/Ny*(C129.92))
Sample Time 3600 sec
Percent Isokinetic 935 % { [100*CC*60*J)/(HH*L*11%(1-BR/ 100)}}
Mass Flow Rate 0.72 Ib/hr {DD*HH*( 1-BB/100)#60/7000]

Egg;;N%*ﬁﬂFﬂ?FPFQZSFF”’FQ?WPOW?

STACK SAMPLING CALCULATIONS




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 10-21-93
TEST SITE 13,14,15 BATTERY PEC - STACK 2-4 TEST NUMBER: CLR-24-3
A Barometric Pressure 29.21 in. Hg
B. Static Pressure 0.60 in. H2C
C. Stack Preasure 29.25 in. Hg [A+(B/13.6)]
D. Average a H 1.13 in. H20
E. Meter Pressure 29.29 in. Hg [A+(D/13.6)]
F. Average a P 0.9 in. H20
G. Pitot Coefficient 0.8
H. Gas Meter Coefficient 0.9619
L Stack Diameter 36 in.
I Stack Area 7.07 fiz (0.00545%1%)
K. Nozzle Diameter 0.185 in.
L. Nozzle Area 1.87E-04 fi2 (0.00545%K?)
M. Average Stack Temperature 112 °F
N. Average Stack Temperature 572 °R (460+M}
[0 Average Meter Temperature 80 °F
P. Average Moter Temperature 540 °R (460+0)
Q. Condeusate Volume 4.8 mbL
R. Absorbed H20 11.3 mL
S. Total H20 16.1 mL (Q+R)
T. Filter Weight 0.0017 g
uU. Probe Weight 0.0077 g
V. Impinger Weight 0.0001 g
w. Total Weight 0.0095 g (T+U+V)
X. Metered Gas Volume 35.902 def
Y. Corrected Metered Gas Volume 34.534 dcf (X*H)
Z. H20 Gas Volume 0.795 «of (0.00267+S*P/A)
AA. Total Ssmpie Volume 35.329 of (Y+2Z)
BB. Percent H20 22 % (100%Z/AA)
ccC. Gas Yolume Sampled 33.059 dscf [Y*(528/P)*(E/29.92)}
DD. Grain Loading 0.0044 gridscf  (15.43#W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100

H20 0.022 £ Sk 0.405

Cco2 0.000 0.978 44 0.000

Cco 0.000 0.978 28 0.000

o2 0.205 0.978 32 6.412

N2 0.795 0.978 281 21.759

Average Molecular Weight 28.58 tb./lb. mol

FF. Average Stack Velocity 56.4 fps {85.49*G*[(F*N)/(C*EE)]"0.5}
GG. Averge Flow Rate 23900 acfm (60*FF*J)
HH. Standard Flow Rate 21600 scfm [GG*(528/N)*(Cr29.92)]
. Sample Time 3600 sec
. Percent Isokinetic 988 % {{100#CC *60*J)/{RH *L*11*(1-BB/ 100)1}
KK. Mass Flow Rate 0.80 Ib/hr [DD*HH*(1-BB/100)*60/7000)




RJ Lee Group, Inc.

350 Hochberg Road + Monroeville, PA 15146
412/325-1776 «+  FAX 412/ 733-1799

December 13, 1993

Mr. Patrick Stockton

Air and Hazardous Waste Management
Chester Environmental, Inc.

3000 Tech Center Drive

Monroeville, PA 15146

RE: RJLee Group Project No. INH312590
Chester Environmental Project/Account No, 300261-01
Chester Environmental Purchase Order No. B-7185

Dear Mr. Stockton:

At your request, we examined samples, provided by you, for total sulfate (SO,) content,
The solutions were analyzed by direct injection of suitable dilutions, along with standard
sulfate solutions, on a Dionex 2120i ion chromatography unit. Results are calculated as
milligrams per liter (PPm) and then converted 1o total milligrams using the volumes of the
solutions that you provided.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of
sale, including the company's standard Wwarranty and limitation of liability provisions. No
responsibility or liability is assumed for the manner in which the results are used or
interpreted. Unless notified in writing to return the samples covered by this report, RJ Lee
Group will store the samples for a period of thirty (30) days before discarding, A shipping
and handling fee will be assessed for the return of any samples.

If you have any questions about this report, or if T can be of further assistance, please let
me know.

Sincerely,

Obbiges A o

Jeffrey A. Fumea
Shift Supervisor

JAF/dcd
Enclosure

Monvroevills, PA « Berkeley, CA Washington, D.C. » Houston, TX
Chopra-Lee, inc., Grand Island, NY
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