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and accurate.

Date January 5, 1983 Signature

U

D, James Grove, P. E.



TABLE OF CONTENTS

SECTION : PAGE
INTRODUCTION | - . 1
SUMMARY OF RESULTS o ' 2
PROCESS DESCRIPTION AND OPERATION | 4
SAMPLING AND ANALYTICAL PROCEDURES _ ‘ 6
APPENDICES 9

A - Test Results and ﬁxample Calculations

B - Field and Analytical Data

C - Process Data

D - Test Participants

E - Sampling and Analytical Procedures

Calibration Data

]
|

E NTROPY )
NVIRONMENTALISTS,INC, o



INTRODUCTION

~ Stationary source sampling was performed for ARMCO Inc. at
their Middletown, Ohio facility on December 14 and 15,.1982.
Three EPA Method 5 test runs were'performed'to determine the
particulate emissions from the baghouse outlet of the #2 coke
battery. Martin Trembly from the United States Environmental
protection Agency and Stephen Samoriga from South Western Ohio Air
pollution Control Agencey were present to observe the testing.
Steve Francis acted as coordinator between the plant and Entropy.
Test results are presehted in the "Summary of Results"
section on the following page. Detailed computer-generated
results can be found in Appendix A; Appendix B contains copies o§
the raw field data. Descriptions of the process and their
operation during the tests are given in the "process Description
andIOPeration" section; ﬁroduction data is presented in
Appendix C. The "“Sampling and Analytical Procedures" section
briefly describes the test procedures. For a detailed description

of the equipment and procedures used, refer to Appendix E.
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SUMMARY OF RESULTS

The results of the particulate'testing performed on

December 14 and 15, 1982 on the baghouse outlet used to control
the emission from the pushlng operat1on on the #2 coke battery are
summarized in Table 1. For the three runs, the particulate
concentration averaged ¢.0@@8 pounds per ton of coke pushed.

Detailed run-by-run summaries are presented in Appeddix A.
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TABLE 1
PARTICULATE TESTS SUMMARY OF RESULTS

Coka Battery Raahouse Qutlet

RUN DATE 12714732 12714732 12/15/82
TEST TRAIN PARAMETERS: ‘
TVOLUME OF DRY GAS 16,973 16.737 16.416
SAMPLED, SR
FERCENT ISOEINETIC To. S 3.4 R7.5
STACK FARAMETERES
" TEMPERATURE, DEG. F 34 24 71
AIR FLOW RATES
SCFM®, DRY 39, L84 S, m4q 3,78
ACFM. WET 42,579 473, Sk 42,293
METHOD SITEST RESULTSS
CATCH, MILLIGRAMS 0.9 . . 1.2 1.7
GRAINS FER DICFx ~0.000213 0.60111 0.00140
LBS FER FUSH ' 0. 004695 0. 00945 0.0133
LBS FER TN FUSHED 0. 00035352 0. 000730 0.00105

# 48 Dea. F. — 29.92 in. Hs.

E NTROPY
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PROCESS DESCRIPTION AND OPERATION

ARMCO Inc. uses coke batteries‘iﬁ Middlétown, Ohio to produce
coke for use in the manufacture of steel. The coke is‘produced'by_
heating coal in an air tight oven which forces the volatile
compounds from the coal; the hot coke is then pushed out of the
oven. —

To control emissions during the pushing process, a movable
hood is mounted over the oven door. The gases are ducted from the
hood to a cinder hopper where loose cinders are caught., Leaving
the cinder hopper, the géses then pass through the baghouse where
the majority of the particulaie is removed. Five modules make up
the baghouse; during testing, only three modules were in
operation. Each module is exhausted by a fan to the atmosphere;
module %3 has a stack on the fan outlet which provided the

sampl ing location as shown in Figure 1.
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| } 1 1
BAGHOUSE o
1 2 3 4 5

I [ ]

o
=
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FIGURE 1. AIR FLOW SCHEMATIC SHOWING SAMPLING LOCATION

NTROPY
ENVIRDNMEN‘I’ALIBTB.ING. o




SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
generally recommended by the United States Environmentél
protection Agency and the Ohio State Environmental Protection
Agency. Complete details of the equlpment and procedures used are
described in Appendix E, which is extracted from 4¢ CFR (Code of.
Federal Regulations) Part 60.

The number and location of the sampling points were
determined following the_procedures outli&ed in Method 1. The
stack cross section was divided into 12 equél areas, i.e., six
points on each of two perpendicular traverse axes labeled A and B
as shown in Figures 2 and 3. éach point was sampled for the
duration of one push (1.5 minutes), for a net run time of 18
minutes, i.e., for 12 pushes.

velocity measurements were ﬁadé‘according to Method 2.
Method 3 procedures were used to determine flue gas composition
and molecular weight,. Particulaté emissions determinations
followed the procedures outlined in Method 5.

All sampling equipment used wés'manufactured by Nutech

Corporation or Entropy Environmentalists, Inc.

NTROPY
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SAMPLING

PORTS (2) ——\

<:::::>?/’#—H\\ FOR SECTION Z%-2

SEE FIGURE 3.

f

FIGURE 2.

\/O 288"

AIR FLOW

STACK DIMENSIONS AND SAM?LING PORT LOCATIONS
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b—— 4.25"

SAMPLING
POINT(12)

A

SECTION Z-2

FIGURE 3. STACK CROSS SECTION SHOWING SAMPLING POINT LOCATIONS
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PLANT: ARMCO,

RLUIN
1
2

3

Theta
Dia
Ce

Y
Fbap

Delta H
Vm

tm

Vmi{std)
Vie

Vw(std)
ZHZ20

Mfd

PAﬁTICULATE FIELD DATA & RESULTS TABULATION

Inc., Middletown. 0OH

SAMPLING LOCATION
Coke Rattervy Bashouse Qutlet

Coke Battervy Bashouse Qutlet

Coke Batterv Bashouse Qutlet

r

RUN DATE 12/

RUN START TIME
RUN FINISH TIME

NET SaMFLING POINTS
NET RUN TIME, MINUTES
NOZZLE DIAMETER. INCHES
PITOT TUBE COEFFICIENT
[IRY GAS METER CAL. FACTDR
RAROMETRILC PRESSURE. IN. HG.

PRESS. DIFFERENTIAL OF
ORIFICE METER. IN. H20Q

AVia.
VOLUME OF METERED GAS SAMPLE 1

ORY ACTUAL CUBIC FEET .
DRY GAS METER TEMP.. DEG. F

VOLUME OF METERED GAS SAMFLE 1
@ DRY STD. COND., DICF*

VOLUME 0OF WATER CATCH IN
IMPINGERS & SIL. GEL.ML

VOLUME OF WATER VAPOR. SCF#

MOISTURE. PERCENT BY VOLUME

DRY MOLE FRACTION

14722

750
1106

1=

15,00

0.173

0.3240
0. 7250
27,20

2.813
é‘ - 308
46

LT3

4-5

0.212
1.2

0,983

TEST TEAM LEADER

David W. Finlewv

David .

Finlewy

David W. Finlev

-

L

12.00

0,176

0. =240

n

0O, EE

29,40

Z.782
16.721

Sé

16.737
6.5

0,304
1.8

0,982

(continued next Page)
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W2
13200

14.414

0.9733



ODelta

s

Gr/0sCF

Lh/P

DRY MOLECULAR WT» LE/LE-MOLE
WET MOLECLULAR WT, LE/LB-MOLE
STACK STATIC PRESS:, IN HZO
ABSOLUTE STACK PRESS.. IN HG
STACK TEMPERATURE, DEG. F
AV VELOCITY HEAD. IN. H20
STACK GAS VELOCITY, FT/SEC
STACK AREA, SHUARE INCHES
STACK FLOW RATE, ORY SCFMe
STACK FLOW RATE, WET ACFM
FERCENT (50K INET I

METHID & RESULTS:

 CATCH, MILLIGRAMS

COMCENTRATIONS
GRAINS FER DSCF3#

POUNDS FER FUSH

28.70

"1-4

27.10

84

He 2640

104.7

RTLL0

29, LS4

42,57%

D, !

LE

-
ate

2E. 54

74
202710

107.2

0.00111

0. 00945

@, 5

28,65

21
2. 1720
104.0

D7LL0

0,00140

0.,0133

LbB/T FOUNDE FER TON PUSHED 0. 000750 0.00105

42 Dea. F - 29.92 in. Ha,
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EXAMPLE PARTICULATE TEST CALCULATIONS NO. 1

Coke Ratterv Baghouse Cutlet

VDLUMé OF DRY GAS SAMPLED AT STANDARD CONDIITIONS

M e i o T S R i e S A A S W S B £ el e Sk s sk Sk ) el L U el B AL 4

(Pbar + Delta H/13.4)
17.68 # Y # Vg # ———meem—mm— e m e
(4460 + tm)

Vm{std)

| : (29.20 + 2.813/13.6)
17.64 % 0,995 % 16,808 # ———m————————— e

Vmi{std)

Vw(std) 0.084707 # Vil

Vw(std) = 0,04707 * 4.5 = - 212 SCF

FERCENT MOISTURE. BY VOLUME, AS MEASURED IN STACK (A=

wHED 100 % Vw(std) / (Vw(std) + VYm(std))

A o -~ % 100 = 1.2 %

. S ke e . e o ey e ey T P P A — A kS i

Mfd 1 - ZH20/100

fl

Mfd = 1 =~ 1.2/7100 =  0.983

WET MOLECULAR WEIGHT OF STACK GAS

———— —— — — —————

Ms = (Md * Mfd) + (0,18 % ZH20)

Ms

22.84 % 0.9238 + (0.12 % 1.2) = 22.70 LE/LB-MOLE

E NTROPY
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R ABSOLUTE STACK GAS PRESSURE

A —— et i o o S S P o Sl A S T S i S o

Fs

]
=2
o
it
3
-+
-
20
~
-
i
o~

Fs + ( ~1.% / 12.6) = 29.10  IN. HG.

1]
Pk
g
t
<

U]
mn
A
[y
13
=
W
o
-
i
<
£
]
a

AVERAGE STACK GAS VELOCITY [Notes (Delta-P)avg i rootl

——— . — — — ....—...—...—..—-—.——__—_.---_.._._-.....__.—-—..._...._-—_.--.-.._..--.-—
P ——————— R TPl e —_—

v = S5.4% # Cp # SERT[-——=—-———-———ssmosomsmeT T ]

ve = S5.49 % 0,340 % BRRT[-=——m=———m——m e 1 = 104.7 FT/SEC

&0 Tstd Fs
RNed = ———— % Mfd # vs # A # ———===—— # —————
144 ts + 4&0 Fstd
O &D TR 29010
fgd = —~=—— # Q,733 % 104.7 = A I - % -
144 24 + 440 29,92
sd = 29,4684 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ STACK CONDITIONE

__._--........__......._._..__....-....._.._._............._.......___..._._.._._...-__......_._.,....__...___.__._.._......

Daw = &0 7/ 144 % vs # A
Raw = &0 /7 144 #* 104.7 * . P76.0 = 42,579 ACFM
PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 460) # Vm(std)

B S T e
Tstd &0 Fs # vs # Mfd # Theta ¥ Area-nozzle, sa.ft.
29,92 100 ( 24 + 44&0) # 146,973

YL = ee—eee o H mmm e mmmr e o o e e e e e
S23 &0 20,10 % 104,.7 # 0,932 % 2,00 % 0,000165

I = 98.5 %4

E NTROPY .
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GRAINS PER DRY STANDARD CUBIC FOOT

2

: 7000 mos
Gn/DSCF = ——————— # —m———m——
4532, 592 Vmi{std) .
7000 0.9
Gn/DSCF = ——————— # —————— = 0.0002818 GN/DSCF

453,392 16.973

'POUNDS PER PUSH

Lb/P = Gn/DSCF * 1/7000 # Qs % Min/Push

Lb/P = 0.000818 * 1/7000 # 39,4684 * 1.3 = 0.006%46 LBS/PUSH

Lb/P
Le/T = ===
Tans/Push
0.00&6%6
Lb/T = ——=———= = 0,000552 LB/TON
12.6

- NTROPY . :
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Preliminary Field Data

d/;,m/!;a DINMETERS poiNTS
PLANT NAME y 0 ’ upatream downstream 48
LOCATION _ /2 Aile Zhenso OMin| - | fas !
SAMPLNG LOCATION Lok Hoytomoodl|
DUCT DEPTH ZE:rg
FROM INSIDE FAR WALL TO OUTSIDE OF PORT y 6
NIPPLE LENGTH _ #Z¢ _
) Y/ ) 5
DEPTH OF DUCT 57,
WIDTH (RECTANGULAR DUCT) ‘
EQUIVALENT DIAMETER: 2
— 25 DEPTHx wiOTH __ 2( X ).
E™ " DEPTH+WOTH ~ ( * ) ,
i
DISTANCE FROM PORTS (PSTREAM  DOWNSTREAM
TO NEAREST FLOW ” ” DISTANCE DISTANCE
DISTURBANCE : FEET 238 /ﬂ/" % oF | FeoM 1NsIDE | FROM ouTSIDE
g L Poinc | DIAMETER WALL OF PORT
STACK DIAMETERS | ;./ y 5 ;/
4. l/2 74
STACK AREA= = 974 w? 2 ow | <e 5 %
dlga 0t | 402,
p
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 4 70 L/ z i’%’ '29 /¢
pr—
S R P av e [ EAK LAY MR 7/
F 25:0 14:6 10:5 3:2 5:7 5:7 1:9 d:l 3:9 3:5 3:2 7
3. 50 2006 9.4 1406 118 99 es 75 6.7 6.0 5.5 6 q{'é 3‘3% 37/,@’
4 93 7.4 j22.3 22,4 17.7 14.6 12,5 109 9.7 8.7 7.9 7
5 BS.4 [67.7 24.2 2.0 20,1 16.9 14.6 12.9 1l1l.6 10.5
LI 95.4 /80,6 65.8 135.6 26.9 22.0 18.8 1l6.5 1l4.6 13.2 8
7 . 29,5 77.4 £4.4 6.6 26,3 23.6 20.4 18.0 1l6.1
B_ 96.82 B85.4 75.0 63.4 137.5 29.6 25.0 21.8 19.4 9
9! 91,8 B82.3 73.1 62,5 38.2 .6 26.2 23.0
0 . 97.4 88.2 79.9 71.7 61.8 38.8 31.5 27.2
n ! 93.3 5.4 78.0 70.4 6l.2 39.3 32.3 10
1z 97.9 90.1 83.1 7.4 69.4 60.7 219.8
L3 94,3 87.5 Bl.2 75.0 63.5 60.2 I
14 94,2 91,5 65.4 79.6 731.8 67.7
35 95.1 69.1 B3.5 79.2 72.8 2
H. Y 98.4 92.5 87,1 82.0 77.0
7 95.6 90.3 85.4 80.6 13
i8 96.6 93,3 68.4 9319
19 96.1 91.3 96.8 14
2 98.7 94.0 ©9.5
2 96.5 92.1
a2 80.9 94.5 15
23 96.8
24 28.9 [3)
17
LOCATION OF TRAVERSE PONTS N RECTANGULLAR STACKS 18
Tz, 3. 4% 5 .6 1 .8 9 _1do_ 1 1] [|5
171250716, 771E,8 1000 8.8 AT 603 5.6 5.0 ThLs T 4.
z | 75.0 50.0 37.5 30.0 25.0 21.64 18.8 16.7 15.0 13.6 12,5 20
) 81.3 62.5 $50.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8
“. 82.5 70.0 58.3 50.0 4).8 18.9 5.0 3L.B 29.2
5 90.0 75.0 64,3 56.3 50.0 45.0 40.9 37.5 2l
6 91.7 78.6 68.8 61.1 55.0 50.0 45.8
? 92.9 81.3 72.2 65.0 %9.1 5.2 22
! 93.8 83.3 75.0 68.2 62.5
9 9.4 85.0 77.3 70.8 123
10 95.0 86.4 79.2
1 95.5 87.5 -
12 95.8 24

NTROPY ' _ . -
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PARTICULATE FIELD DATA

Company Name ﬁ/j/yypd,a . Time Start
Address - y (A7, Time Finish
Sampling Location _(?aAe g 8.0l 20 y s 7T
Date Ail%gg Team Leader .0»‘? _PA&K  Technicians DPL]
Barometric Pressure, in. Hg _29,20 Static. Pressure, in. H20 - /.35
Sampling Train Leak Test Vacuum, in. Hg _ 15 K1
Sampling Train Leak Rate, cu. ft./min. _doo __poo
EQUIPMENT CHECKS IDENTIFICATION NUMBERS
_~ Pitots, pre-test Reagent Box éoé Nozzle 203 Diameter /73
__ Pitots, post-test Meter Box T/C Readout _#becc
== Orsat Sampling System Umbilical T/C Probe Aeco =&/
_— Tedlar Bag Sample Box /é Orsat Pump -
& Thermocouple @ #0 °F | Probe Z)-) Tedlar Bag —
Filter # Tare NOMOGRAPH SET-UP - Nomograph #
WA2Y5S A0 [,ég: C Factor .89 08 =, %
Me@er Temp Q Stack Temp __1_:;} 20 /00
. %Z Moisture 2 Ref. AP _,g,a, -
Dry Gas Pitot Orifice Gas Pump (Filter| Imp.

Clock Meter Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
Sample |Time,| Reading, (Ap), In. Hy0 Temp. |In, Hg| Temp. | Temp. | Temp.
Point | Min. Cu. Ft. |In. Hy0| Ideal |Actual| °F | Gauge | °F °F °F

A 9% | 999 43 35 |35 |3£0 34
4 35 | 3.5 | 3,50 ) 35

Je "y, 3¢ 25 | 2661 30 { 4.5 Llp | 40

75 | D/ 3.2 | 3.9 3,200 " i ! #0

&0 2.2 3.2 | 326 . 42

25 EXY 3.2 3.20 44
Hgo/0 | 998,646 42 | w0 | 4.00] ¥5
/5 3.2 |27 | s.¢6 so

30 , 32 2.2 | 3.206 n L0

“5 | pgl¥ 3.2 | g2-[ 8.20] U° y | da | 46 | ¢o

%) 2.2 | 22 | 3.20 ( 60

75 2.2 | 3,27 2 .26 &/

) 3loe/o | pp0.200 | #O | %50 | g3.so 2

7 140 _| 35 [3.50 — 172

3o 0 35 | 2.50 . NN W), /4
#5 29 |32 (3. 20| 4% Y179 e
¢o 39 |32 | 226 116
25 384 |8~ | 3,20 ] . Ho
llgo0 | 007456 | 1.9 |38 |3.20 [ 1230 3z
/5 124 |2p |3.26 P
30 A4 3.2 27 122 2 i S|
5 | n’/ j%/ B 226|142 ]
¢o [{] 4 2.2 1226 =
73 29 2% (2% ] s

ALY A R '

Vin (72p)? W, ) Te

D NTRODY




PARTICULATE FIELD DATA - 135

. ' page 2 _
Company Name A trneo - "Run # __ [/
Sampling Location Lote 4¢a&L &céf - __ Date ég l/&lfﬂ_
) Dry Gas Pitot Orifice - Gas Pump |Filter| Imp. '
Clock| Meter Reading|Setting (AH), | Meter |Vacuum} Box " Exit | Stack
— Sample|Time,| Reading, (ap), In. H90 Temp. |In. Hg| Temp. | Temp. | Temp.
Point |Min. | Cu. Ft. |In. H0 Tdeal |Actual| °F | Gauge |- °F °F °F
— 2958 |003.0ys | 380 |24 280 | N
/5 Er 2.00 - L L Aol syl 7%
30 2.0 (270 (170 (YD [ [ (O 72| %
#5 20 4.2 2201 - ] 27 |
LD 2O |/, 1120 , lte3
25 20 \p7 12,261 - = |77
e 004297 | 40 |33 1330 1 | #
9z 2.4 |22 | 226 I %
EZ) 5@ 3.0~ ¢ 2.6 1L y 4581 228 7%
Pz 22 L2g |2.66 |7 I K 73
w |V 2 | 32 | 3.26 | /00
75 3 2.2 13,20 -
[3%6)] 9‘»:;0 005. 68 3&:— LA A : /20
(4 A |2 2:60 7 |
30 | 077 |24 ZB% 4.86 73
25 | Y 2,6 |25 | 2.36|45 / 256 5 | 73
40 2.2 2,5 |2.36 87
. 75 Ay |20 |20 /23
) Cp) ¥lgp0 | 022,080 | 486 |2:50 | 8,50 I7X)
/4 | 3-8 |3.2- | 2.2 - 75
Jo 3 ng.__.z,_ﬁ-" 25
7] lobo jz{t_/ ,'z? 2.80 14/ | ¢ 24D S | 38
40 Ve . [ 2] 0
25 3.y .%__5_.?0 N7
() 9loa0 | 004.458 | 3.3 132 |3.20 | 7
45 34 20| 3.26 | 77
Je q 32 246 .40 V- 2 s ol 45 73—_‘
#5 l9l7 ;.;L. 2.6 .2.2% il 7 )
o 2 | A A. YLl
725 | 124 f:l- 2.26 | 09—
(yl plgofp (009,20 | 3.4 |28 |2.80 — 1 %
5 | 20 |2 |2.40 - . o 207
20 | [3.% (52 5,29 R B N 72 &
5] po" 3R (3.2 | 320140 |y asol yg U7
eo | | 3.9 3.2 |3.20 i - 22
X AN 3.4 | 3.2 | 2.29 — [v2¢
(3] ylo/o| 1 g6y | 2% |32 | 3-2¢ | 87
/5 ' 3 |46 1240 g9
Jo 3 ﬁﬁ 2:60 | 2 n8pl G |0
45 45 |A¢ i [0 | i /0F
-y
2 T — p—
Vm (V3p) BT T
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Company Name

PARTICULATE FIELD DATA

Larnto

 page 2.

\

Run #

4

Sampling Location &MLL W AMDate 12//Y /R 2

Fmv
-

Dry Gas Pitot Orifice Gas Pump |{Filter| Imp.

Clock Meter Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
Sample |Time,| Reading, (4p), In. H»0 Temp. |In. Hg| Temp. | Temp. | Temp.
Point | Min. Cu. Ft. |In. Hy0| Ideal JActual| °F [ Gauge °F °F °F

j%é?_c’ 1 L5 £.0 S | AHO 22/
AZ5= T 2.0 g/ 2.5 127
() - 13040 | f2 A5 | B 2.& |2.40 27
1 1g | | pl 3.0 | &Y |40 .l senl 0l 27
[ 36|\, 20 | |2 .56 45 [ Kol = | 0
-gz 10Y 2.5 2> [4.30] " /7S
.k egl | 25 (2.5 [2.% i
£1. 2. 122 1230 &

GOletE; £5.92(

[6.80%  3.264 2.513 Y6 g

(T W, T,




PARTICULATE FIELD DATA
. . .Run # __

Company Name __ & 4ircem - Time Start
Address 27Ol o BBt s OALn ' Time Finish
Sampling Location ¢ade_ @W g eitld

Date ngégﬁg_. Team LBader AH& Technicians PLO
Barometric Iressure, in. Hg 24 ¢o Static Pressure, in. H,0 - /.78

Sampling Train Leak Test Vacuum, in. Hg 15 - = 2 :)
Sampling Train Leak Rate, cu. ft./min., o000 L8000 1350 000
EQUIPMENT CHECKS IDENTIFICATION NUMBERS .
& Pitots, pre-test Reagent Box _&20f Nozzle Z4/ Diameter ./7é .
=~ Pitots, post-test Meter Box -2 T/C Readout _ A flrce.
_~ Orsat Sampling System Umbilical - - 3" "T/C Probe Need -4
_~ Tedlar Bag Sample Box Orsat Pump . = = ’
¥4 Thermocouple @ /20 _ °F | Probe b5 ‘Tedlar Bag —
Filter # Tare NOMOGRAPH SET-UP Nomogra%h #
w)?R Y LS AH 1.L9 C Factor . 08 - LY
Me@er Temp &0 Stack Temp yL-X-)
% Moisture 2 Ref. AP 22
Dry Gas Pitot Orifice Gas Pump (Filter| Imp.

Clock Meter Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
Sample |Time,| Reading, (Ap), In. Hy0 Temp. |In. Hg| Temp. | Temp. | Temp.
Point | Min. Cu. Ft. |In. H70| Ideal [Actual| °F Gauge °F °F °F
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PARTICULATE FIELD DATA

: page 2 =L75
Company Name Barntd Run # 2
Sampling Location LMLL ﬁW M«-E' Date M
e Dry Gas Pitot Orifice Gas Pump |Filter| Imp.
¢|Clock Meter Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
—_ Sample |Time,| Reading, (8p), In, HoO0 | Temp. |{In. Hg| Temp. | Temp. | Temp.
Point | Min. Cu, Ft. |In. HyO| Ideal [Actual| °F | Gauge | °F °F | °F
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PARTICULATE FIELD DATA

. page 2.
Company Name W Run # ﬂ-
" Sampling Location _ 2ot W W Date M‘

Dry Gas Pitot Orifice Gas Pump PFilter| Imp.

Clock Meter  |Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
Sample|Time,| Reading, (Ap), -In. HoO Temp. {In. Hg| Temp. | Temp. | Temp.
Point | Min. Cu. Ft.- |In, Hy0| Ideal [Actual| °F | Gauge °F °F °F

4o 3% |2y | Zue 7%
75 3% z.t/y 3.0 : ;ag
V¢ Zgg@/o Q9.2 | A0 | 2. 280 : 7
1 /5 3. 3-5 | 3.50 ' 7¢
.50 A 2 3'5 3450 Dy ‘/.,: 2 -{',[ /?p"
451 QI° 12¢ 135 (380 [P il ~ 19z
eo | f) " . 2@ |33 |330 /0%
75 | ¥ 3.6 |33 |3D 120
h eﬂ‘ﬁ /.02 _ .
s
I Y
o \/' .
(6-78]  32.371 2.982_ 5k 1
T-

W (T WoOT, N

B L i

n



PARTICULATE FIELD DATA
3

‘Run #

Company Name
Address

W%M O /LD

Time Start

Sampling Location

e

Time Finish

Date [2.//5/€ 2 Team Leadér
Barometric Pressure, in. Hg 2225 ‘Static Px;;ssure, in. HZO

- Sampling Train Leak Test
Sampling Train Leak Rate

V) Wit .Technicians A2 4L6

el 372

15
oo 500

Vacuum, in. Hg
, cu. ft./min.

EQUIPMENT CHECKS

_&Pitots, pre-test

IDENTIFICATION NUMBERS _
Reagent Box 0@ Nozzle 203 Diameter 222

__ Pitots, post-test Meter Box V= T/C Readout

_— Orsat Sampling System Umbilical -— T/C ?robe Meed ¥
_~ Tedlar Bag Sample Box 23 Orsat Pump -
_~—Thermocouple @ &$§ °F | Probe Y-l Tedlar Bag —

Filter # Tare

NOMOGRAPH SET-UP

Nomograph #

w 21632 HYD27 AH N /32 C Factor L9, 087 .2Y
Me@er Temp 56 Stack Temp [ O
Z Moisture o) Ref. AP Q, 23
Dry Gas Pitot Orifice Gas Pump (Filter| Imp.

Clock Meter Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
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PARTICULATE FIELD DATA
page 2

Company Name M Wbo Run. # )
" Sampling Location W Date /2/75/832-

Dry Gas Pitot Orifice Gas Pump }Filter| Imp.

Clock Mecter |Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
Sample |Time,| Reading, (ap), In., Hy0 Temp. {In. Hg| Temp. | Temp. | Temp.
Point |Min. | Cu. Ft. |In. Hp0[ Tdeal [Actual| °F | Gauge| °F °F °F
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PARTICULATE SAMPLING CLEANUP SHEET

_ REAGENT BOX(ES)# Q20
Plant ARMCO ' Date Received |Z 2.
Sampling Location BﬁGch)SE’ OUTLET Date Analyzed |2 /22
1 2 =3

I
23: Date .lZiEL ! lZJLi

ANALYSIS OF MOISTURE CATCH

Final Reagent Wt., g. 200.0 1990 200.0
Tared Weight, g. 200.0 200.0 200.0
CONDENSED WATER, 4. 0.0 =10 0.0
. - 20¢. S5 S 206.0.
RN 200 Zgp 202
ABSORBED WATER, g. -9 IS R
TOTAL WATER COLLECTED, g. 4.5 .5 b.O

ANALYSIS OF CATCH FROM NOZ2ZLE TO FILTEﬁ, INCLUSIVE

Filter + Particulate, mqg. 'iOE)I ' %08'_‘[; ",'05.1
Filter Tare, mg. LHol. ! H06.5 402.7
Filter Catch, nmg. —_— —— e

2.0 1.9 2.4
1.50 100 100
Acetone Vol R 1. —_——
Acetone gzzidge, mg. . L O.Z ' 0.7
TOTAL PARTICULATE CATCH, mg. | 0.9 ] | [.2. | ‘ |.7

Separate Rinsings, mg.

FILTER CATCH + RINSINGS,mqg.

ANALYSIS QF IMPINGER WATER

Extraction wt., mg.
Boildown wt., mg. ;
Impinger Rinse wt. mg..

|
|

—————

Acetone Volume, ml,
Acetone Residue, mg.

Water Volume, ml.
Water Residue, mgqg.

rorar merncer cazen, mg. L1 1 [ 1

TOTAL TRAIN CATCH

BLANK CALCULATION NOTES AND COMMENTS

Acetone Water __EDR"__5

Volume, ml,

Residue, mg. Lf
.007

Concen., mg/ml
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SOUE ' CcUSTODY SHEET FOR REAGENT BOX ¥ 02C(p

Date of Makeup 12 '8) ’8‘_),.. Initials m%'A/ Locked? v~
Individual Tare of -R«Iaaglent: 200 | mlsﬂ. of B H?._D
Individual fare of Reagent: | mls. of

Individuai Silica Gel Tare Weight "ZLIDL gms.

PLANT NAME W
SAMPLING LOCATION @M Mi‘él/’
7

Run Date Initials Locked? Date % S, Gel|] Initials| LockeZi:
Number Used . Cleanup| Spent

1204/82| st o || Ly | et | —
g’

W ks~

J M-f/ﬁf et - 12/05968 |10

7T _
205 e | et |
' y, M N

Date . Initialsg ,Loc‘]fyé{? '_Z'ero & Span ‘Balanc
Received in Lab __flzlllﬂ_?/ _Mé}_‘______ | Initials méé /

o -. ' ' - = o T Filter Tare UZ;d
Sampling Method: FPA mgf/gp & I Weiqht on

--({mgms) Test

| wavss you |
| Wi7ss . 4065 2
W22 4027 3

. Remarks: =
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CALIBRATIONS

- GENERAL , |
All measuring equipment Entropy uses is initially cali-
brated before use. Fquipment which can change calibration js
both checked upon return from cach field use and is also
periodically recalibrated in full. When an instrument js
found out of calibration, it is so noted in the report and
appropriate adjustments are made to the final results., The
equipment is thcn repaired and recalibrated or retired as
needed. Specific cquipment is handled as follows:

PITOT TUBEL

All pitot tubes used by Entropy, whether separate or
attached to a sampling probe, are constructed in-house or by
Nutech Corporation. Prior to their initial usage, they are
calibrated using EPA gecometry standards. In general, jif a
type "S" pitot tube is assembled correctly, and positioned
properly in relation to the prohe nozzle, it will have an
average Cp of 0.84. As long as it is not damaged, it should
not change its calibration. The recalibration schedule for
pitot tubes is rclated to .the physical condition and usage of
the pitot tube, not a fixed time schedule. Each pitot tube
is inspected upon return to the laboratory from each field usc.

DRY GAS METER AND ORIFICE METER

All Fntropy mecter boxes arc calibrated upon purchase and
At lcast once every six months against a secondary test meter
(one c¢alibrated against a wet test meter) according to their
usage history. Basic procedurcs arc outlined in the EPA Publij-
cation No. APTD-0S76. The only differences are in the choice
of flow rates used and the volumes metered at cach flow rate.
After cach ficld usc, quick checks are performed to insure allf
changes of less than 5%. These checks compare the orifice
against the dry gas meter. If greater than 5% changes occur,
recalibration and repair arc instituted.

NOZZLES

Each nozzle is calibrated upon purchase, and thereafter
whenever it becomes apparent that the nozzle has become damaged.
Each nozzle is inspected upon return to laboratory from each
f}eld use. The diameter is measured on four different axes,
Wwith the high and low readings differing by no more than 0. 004
Inches as a tolerance. .

TEMPERATURE MELASURING INSTRUMENTS

After cach field use, the thermocouples or thermometers
dre calibrated against an ASTM precision mercury-in-glass
thermometer across a wide range of temperatures., If the initial




-
‘e

reading is not within t 1.5¢ of the a

bsolute tempcraturc

reading of the standard thermometer, the instrument is
adjusted until it is 1in the acceptable range.

MAGNEHEL1¢ GAUGES

. After each field use, each magnehelic gauge is calibra-
ted against an inclined manometer at three different settings
(low, medium, high) over the range of the individual gauges.
If the readings differ more than t 5% from the manometer
readings, the magnehelics are recalibrated.

BAROMETER |
After each field use, each barometer is checked against
a mercury barometer. _ )
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