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INTRODUCTION

This report presents the results of tests performed on December 18,
1975, January 2, 1976, and January 15, 1976 on a gray iron cupola at
Cherryville Foundry Works in Cherryville, North Carolina. Robert E.
Wooten, Julius A. Shanklin, Victor D. Copelan, and Michael Y. Aldridge
of the North Carolina Division of Fnvironmental Managemant, Air Quality
Section conducted particulate sampling to determine if this source was
in compliance with the applicable emission standard. M. Gary Lindler,
Robert Stemner, and F. Don Kabool of the Gaston County Air Poilution
Control Agency were present at various times to monitor the operation

of the cupola during testing.



Process Description

Cherryville Foundry Works uses a conventional cupola furnace to
melt scrap iron for the production of municipal castings. Coke and
iron are fed directly into the charge door without the use of a skip
hoist. No fluxing agents are used in the melt.

The table on the followiné page lists the process rates during
the three test runs made by the North Carolina Air Quality personnel.
Allowable emission rates as determined from North Carolina Emission

Standard 2.20 are also shown.
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Sampling and Analy;ical Procedures

Particulate testing and analysis of samples was performed according
to procedures developed by the U. S. Envirommental Protection Agency and
refefred to as Methéd 5. Sampling port locations and the number of test
points to be used were determined according to Method 1. The above
federal test methods appear in their original form in the December 23,
1971 Federal Register (Reference 1), with updated versions appearing in
the Environmental Reporter (Reference 2).

Tést point locations and sampling port placement are shown in
Appendix E,

The composition of the flue gas was determined by the following
method: carbon dioxide measurements were made periodically during each
run with a Bacharach Fyrite instrument. Percent oxygen was determined
from a nomograph (Chart 9 in Reference 35. Carbon monoxide was assumed
to be zero and percent nitrogen was determined by sﬁbtracting the per-
centages of carbon dioxide and oxygen from 100%. For two (2) of the rums

oxygen measurements were also made with a fyrite instrument as a check

against (Chart 9). ﬂﬂ,,,wﬂﬂ~“'“’”"ﬁwwwuww e
- R - — ’ : \\\
The process rate for the cupola was determined by weighing the coke

ya

and iron before it was fed into the unit. 4




Summary of Results

The table on the following page presents the final results of the

particulate emissions testing and indicates that the subject source is

not in compliance with North Carolina emission standard 2.20.

1.

Michael Y. Alhéidge, Engineer I
Air Ouality Section

January 29, 1976
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: A
Calculation Summary APPE,NgI—X 19 -7s

" /- 2 -
SOURCE C/\errvwllf Faun Arv l«\/orlés DATE 7 _ o
' 7 7 ==L
LOCATION C%erkyVVNf AN C.,

ENTRY RUN 1 RUN 2 RUY 3 ANSWER
Ave. AH (in Hzo}k 005760 £ 0e5670 1? 0-5600:;
Patm (in Hg) 290500 291900 292700 _
2900923 292316 293111 _Fmlin Hg)
Ps(qage)(inHzO)[ -~ 0e0550 I = Q008550 41 - 0'0550J ,
290459 291859 292659 _Pslin Hg)
™ OO 497.0c00 519-0000} 513-0000:{
Vp, (£t3) 277450 296820 2629940 | (£63)
2807624 296072 _ 273150 _'mggq
Yig ™[ ° 09000 T 10es000 [ 53000 |
, 00425 — 04964 002506 vy (£t
2808049 3010327 2705656 y_;-(£e3)
01477 106492 009091 4
09965 09835 09909 Mg
Mg 295700 T 296700 | 295200 ]
295529 294775 294152 "M
T, °r)[ 130640000 T 13060000 T 141340000 7]
102334 142320 12811
"‘MGE 85067 ? 90073 7 Be2245 -
npp 340000 T 36-OOOOi 3240000 .
0e2501 02502 02604 _ave Vip
% [ 08500 | 08500 [ 08500 ]
2294230 2239482 2402446 Vg (ft/sec)
Pe Um] 480000 T 420000 T 4800000 ]
125660 12¢5660 1205660 ~ Ag(£ed)
165060690  163E74286 182795377 Qs (ft"/min)
665849263 6€5306366 6705+0855 Ostalft¥/min)
We (gm) [ 140975 T 0e8820 T 1e1612 ]
335660 2509071 373682  pmrg(lb/hr)
D, (in)[" 023750 T 03750 T 03750 7]
. 01104 Cel1104 — 0e1104 ~ A (in2)
o (mim [ 7220000 T 7240000 T 660000 7
330278 265506 38133 pmr, (1b/hr)
984261 1024537 10220467 a1
333019 2622289 277506 Pmrayg(lb/hr)
" aco : -
%N
30, |
EA
F factor [ ] . B
HI (10® BTU)
pmr , (1bs/108BTU)



APPENDIX A

EQUATIONS
Absolute Pressure in Dry Gas Meter - Pm (in. Hg.)

Pm = Ptm + AH
a 13.6

Absolute Stack Pressure - Ps (in. Hg.)

P
P s (gage)
s atn 13.6

Sample Volume at Standard Conditions - Vg 4 (ft3)
st

P
Tstd m
std n T Peta

volume of Water Vapor Collected, Corrected to Standard Conditions = Vy ed (ft3)
: s

Tstd
5 v K2 = 0.00267 (units conversion)
std 1a Pgeq

Total Sample Volume at Standard Conditions - V_, 4 (ft3)

Percent Moisture in Stack Gas - M

VYWsta

Vstd

M

100

Mole Fraction of Dry Gas = Md

- 100 - %M
d 100

Molecular Weight of Wet Gas - M (1b/1b mole)

M = (MWd X Md) + 18(1 - Md)

Stack Velocity =-. v (ft/sec)

T
v = Kp c / s v Ap

S nAp

85.48 (units conversion factor)
9

o



10.

11.

12.

13.

14,

15.

l6.

" 17.

18.

APPENDIX A

Stack Volume Flow Rate = Qs (£t3/min)
L . s
Qs = Kl v As Kl = 60 (units conversion)
. 3, .
Stack Volume Flow Rate at Standard Conditions - Qstd (ft /min)
Q = TStd fi Q
std Pstd Ts s
Pollutant Mass Rate Based on Particulate Concentration - pmr {1b/hr)
Ww_ 0
pmr = K _t std K = 0.1323 (units conversion)
c 3 Vstd 3

Pollutant Mass Rate Based on the Ratio of the Cross Sectional Area of

the Stack and the Sampling Nozzle - pmr_ (1b/hr)
wt AS
pmr_ = K, ?r——xg K, = 0.1323 (units conversion)

Percent Isokineticity - %I

pmr
$I = ﬁr x 100
pmr .
Average Pollutant Mass Rate - pmravg (1b/hr)
+
- por prr
P avg 2
Percent Excess Air - SEA
%0, - .5(%CO)
BER T 264(8Ny) - 30, + .5(%C0)
Heat Input Rate - HI (106 BTU/hr)
_— 60 Q. M4
F(100 + SEA)
Specific Emission Rate - pmr (lb/lO6 BTU)
pmravg
Y =
mu HI

10



AH
HI

%1

M

P
s (gage)

Pstd

mY
P a

pmravq

pmr

pmr

Ap

Q

S

std

APPFNDIX A
{

NOMENCLATURE

kinz), Cross sectional area of nozzle
(in2), Cross sectional area of stack

(ft2), Cross sectional area of stack

Pitot tube calibration coefficient

Percent Excess Air

(scfd/lO4 BTU), F fac;or

(in H,0), Average orifice meter reading
(10% BTU/hr), Heat Input Rate

Percent Isokineticity

(1b/1b mole), Molecular Weight of wet gas
Percent Moisture

Mole fraction of dry gas

(1b/1b mole) Molecular weight of dry gas
Number of Ap readings

(in Hg), Local atmospheric pressure

(in Hg), Absolute pressure in dry gas meter
(in Hg), Absolute stack pressure

(in H,0), Measured static stack pressure
(29.92 in Hg), Standard pressure

(1b/hr), Pollutant mass rate based on ratio of areas
(1b/hr), Average pollutant mass rate.
(1b/hr), Pollutant mass rafe based on concentration
(1b/106 BTU), Specific emission rate

(in Hy0), Velocity pressure

(ft3/min), Actual stack volume flow rate

(ft3/min), Stack volume flow rate at standard conditions

11



APPENDIX A

(OR), Average dry gas meter temperature

(°R), Average stack temperature

(530 ©°R), Standard temperature

{(ml), Liguid volume

(ft3), Sample volume measured by dry gas meter

(ft3), Sample volume at standard conditions

(ft3), Total sample volume at standard conditions

(ft3), volume of water vapor collected, corrected to standard conditions
(ft/sec), Stack velocity

(gm), Total weight of particulate collected

(min), Duration of test

12
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APPENDIX C

YTI DATA
ANALYTICAL DA b v, 38
Plant Cherv/y vy //p /; N 6’(} l/‘/ar'k& B
Run Number / Date D /7 7 D
Location Ch ebr\[j \/[//‘C /l// C
FILTER WEIGHTS TOTALS

Filter Number 512 ‘Z? >——

Final Weight (qg) *
Tare Wei;';ht () 9, 38 72

WASHINGS (( . /an e ¢ ‘L/-c, A ) TOTALS

Beaker Number A/ Q

Volume (Acetone) _3 & O -0 - oo

Final Weight (g) /&/). 7997 159.0408 365. 5355
Tare Weight (g) /§0.3 0% 3 183.727] 3¢+.0370
ACETONE BLANK TOTAL PARTICULATE CATCH

Lot Number 7 ‘7/,5’/ 7 Q Filter Final Weight *

Beaker Number 5 - ? ‘ + Washings, Final Weight 36 5: 5— ._3 5' 5'
Volume (ml) 30 @ - Filter Tare 0, 38 7 <
Final Weight (g) [/ 14, 7j L/.?’ - Beaker Tare (Washings)?)é Y. 037 o
Tare Weight (g) /7 S 7 307 - Corrected Blank _o.0/39%
Blank Residue (g) O e O/ 3 > = Total Particulate (qg) /. 0 7 7b’

BLANK CORRECTION =

(Vol. Washings)
{ Vol. Blank )

X (Blank Residue)

f—%:—g——; x (0.0/39) = 0.0( 38
IMPINGERS (1, 2, 3) SILICA GEL
Final Volume (m1) / 7¢ Pinal Weight (g) 2L0>.7
Initial Volume (200 ml) 2 C ¢ Initial Weight (q) .2 0 ¢ .0
Water Collected (ml) - b_— Moisture Collected (g) jj 7

Total Water Collected (ml) 0 L ?

*These blocks will be blank if filter is weighed together with the washings.

10-23-75 14



APPENDIX C

ANALYTICAL DATA o
Lab No.

Plant Ch@t’d Vi“é FOU:KJ.VY

Run Number 2 pate ZJdom. 70

Location C‘AWV# \/yf fer, jJ C.
FILTER WEIGHTS TOTALS
Filter Number 52280
Final Weight (g) r T
Tare Weight (q) oF 53%’7)
WASHINGS | | TOTALS
Beaker Number E“E:ﬂ AA CC}/C/W'f (’afc/)
Volume ‘(Acetone) 020 M) , 350
Final Weight (g) 20%57?/ 1710379 24Q,,170
rare weight () /E8.7603 70,58 oA 2253367
ACETONE BLANK TOTAL PARTICULATE CATCH
Lot Number Filter Final Weight *_~—
Beaker Number \/ + Washings, Final Weight 2 40,6170
Volume (ml) EN 1O, - Filter Tare - . 3K¥0
rinal Weight (o) | {LNCq] - Beaker Tare (Washings) 227+ 37
Tare Weight (@) | 1. 4003 - Corrected Blank - 0/03
Blank Residue (g) JOYY - Total Particulate (@ 0, ¥E¥0

BLANK CORRECTION =

(vol. Washings)
( Vol. Blank )

2 5()
:“—_5'9__'; X (L, 0O%X) =.Q.L.Q-LQ§—

X (Blank Residue)

300
IMPINGERS (1, 2, 3) SILICA GEL
'Final Volume (ml) 20‘; Final Weight (9) 20505
Initial Volume (200 ml) QOO Initial Weight (qg) 200.9
Water Collected (ml) 5 Moisture Collected (g) -;o 5

Total Water Collected (ml) / O-é

*These blocks will be blank if filter is weighed together with the washings..

10-23-75 13



APPENDIX Cc

ANALYTICAL DATA

p No. 0 X 3 v
Plant Chfrr\/\////f /E;una(m/ M:
Run Number 3 / Date / J Q&n ’ 7\)

Location C/1 eVV‘/\/ vy //€ " A// C.

FILTER WEIGHTS TOTALS
Filter Number .5/2' 28 5

‘Final Weight (g)

Tare Weight (g) 0 < 38\5—1

WASHINGS ‘ TOTALS

Beaker Nurher H S-2 (Cfc"""'l catech)

volume (Acetone) 3 o0 - O~ 30

cinal Weight () /749297 (13- “/o4 7 349,934 2
Tare Weight (g) /’73./321. 1751457 34 8,27 7 9
ACETONE BLANK | TOTAL PARTICULATE CATCH

Lot Number 295 /76 Filter Final Weight *

Beaker Number E + Washings, Final weight 377 §37 2
Volume (ml) 200 - Filter Tare : 0.3857
Final Weight (q) /70 .12~ 9¢ _ peaker Tare (Washings) 97 8.Z 77 7
Tare Weight (g) [ 72/ S 29 - Corrected Blank _0.9097Z

Blank Residue (g) 0.006/ Total Particulate (9) /c /¢ 12

BLANK CORRECTION =

(vol. Washings)
(Vol. Blank ) X (Blank Residue)

( Zeoo , ,
= o
( 3 o0 ) x (0.006fh =0.00F2

IMPINGERS (1, 2, 3) SILICA GEL

Final Volume (ml) / “f 2 Final Weight (g) 20 é v3
Initial Volume (200 ml) ALeoo Initial Weight (g) 200.9
Water Collecﬁed (ml) -/ Moisture Collected (g) é'c 3

Total Water Collected (ml) 5. 3

*These blocks will be blank if filter is weighed together with the washings.

- A _TE 16
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APPENDIX E

Preliminary Field Data

— B yg”
_ <k/ I.D.
\\ .
~
A
-
R
AL X
SAME. N3 |
""f"“(T i
\'\ l3’ L/
XN F B
LINE
- Y
<
_ - ChASGE

. Sketch of stack or duct,
showing location of sampling
ports

Plant C/’\ €rr\/w/ft Foun c‘-(r";/

/
Date (R=/§-7> - 2-76  1-/5-7&
Port Location CU]p o /A '.SZ‘« 4 /é
Nearest Disturbance:

Before Port / Q} ! LU/ ,/.
After Port 3 ' ﬁ/ o
Duct Diameter L/ g i
| Point 2 of Distance
Number Diameter From Near Wall
/ [ /
Z o, 2 ‘g
3 7.7 S
q /¢.% 5 L
5 (4 ¢ '7
A (8.8 -
1 23.( (1 9//./,
K 29 ¢ (Y54
7 38,2 (8 > 72
/0 (/.8 29 %6
L1 7¢:Y 3324
/2 7L 3L 5T
/3 ¥1.2 349
/4 §5. 9 A
/5” £9. / 4227
/L TZ2.5~ Y1’ 7%
(7 75 b 45 T
L ¥ 7%. ¢ “7
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'NOMOGRAPH DATA

PLANT C/lerr';j v/ //ﬁ Fov a u{r/v
OATE (2 -/8-72" /- 2-76 /-/>-7¢
VSAMPLING LOCATION CU/J ¢ /Q zS 7£a C/(

APPENDIX F

CALIBRATED PRESSURE DIFFERENTIAL ACROSS ,
ORIFICE. in.H,0 shg |, 896

AVERAGE METER TEMPERATURE (AMBIENT + 20°F). °F Tnag. | /0°F
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 4
BAROMETRIC PRESSURE AT METER, in. Hg Pn 29,0
STATIC PRESSURE IN STACK, in. Hg

(P £0.073 x STACK GAUGE PRESSURE in in. Hp0) P 035

. PS 1 /
RATIO OF STATIC PRESSURE TO METER PRESSURE Py |~
AVERAGE STACK TEMPERATURE, °F Tong 9co0
vB.

AVERAGE VELOCITY HEAD. in. Hy0 Mg | ¢ © 7
MAXIMUM VELOCITY HEAD. in. H,0 S, | #6035
C FACTOR | /1,049
CALCULATED NOZZLE DIAMETER, in. L9

ACTUAL NOZZLE DIAMETER, in. X .37y
REFERENCE Ap. in. HyO

EPA (Dur) 234 % Negzlfe was se/e’('f(’/
472 Vacurom Wl/l?ln u.muna-ab/e
Time weold nef /oerm/T
C‘/'lanrrt’ ’(l/fér_g‘
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APPENDIX G

NORTH CAROLINA EMISSION STANDARD
FOR FERROUS JOBBING FOUNDRIES

2.20 Control and Prohibition of Particulate Emissions From Existing
Ferrous Jobbing Foundries

No person shall cause, suffer, permit or allow the emission
of particulate matter which will exceed the limits specified in
the following table from any ferrous jobbing foundry cupola in
operation on or prior to January 1, 1972. Any existing foundry
having a capacity greater than ghown in the table and any new
foundry regardless of size shall control particulate emission in
accordance with the limits specified in 2.30 Control and Prohibition
Of Particulate Emissions From Miscellaneous Industrial Processes.

Particulate Emissions
From Existing
Ferrous Jobbing Foundries

Maximum Allowable

Process Weight Fmission Rate
(Lb/Hr) (Lbs/Hr)
1,000 3.05
2,000 4,70
3,000 6.35
4,000 8.00
5,000 9.58
6,000 11.30
7,000 12,90
8,000 14.30
9,000 15.50
10,000 16.65
12,000 18,70
16,000 21.60
18,000 23.40
20,000 ' 25.10
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