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INTRODUCTION

This report presents the results of a follow-up test performed April 7,
1978 on the scrubber stack at Dewey Brothers, Incorporated Foundry in Goldsboro,
North Carolina. Purpose of the test was to compare emissions during previous
testing to emissions during a reduced production rate. Results, summarized in
this report, indicate non-compliance. The results are discussed further on
Page 4.

Test personnel were Michael Y. Aldridge and Julius A. Shanklin of the
State source testing staff and W. F. Bulow of the Northeastern Field Office
all of the North Carolina Envirommental Management Division. The source
representative was Richard Helms.



PROCESS DESCRIPTION

The source has two cupolas for melting grey jron. These cupolas are used
alternately one at a time. The cupolas discharge into a common manifold which
is comnected to an impingement-type scrubber. The treated gas is then routed
thru a fan and out the stack.

The peak plant capacity has been previously reported as 28,440 1b/hr. in
Reference 5. During the subject test period, the production rate, as reported
by the source, was 18,207 1b/hr. See Appendix G for an explanation of the
determination of emission limits.



SAMPLING AND ANALYTICAL PROCEDURES

Particulate testing and analysis of samples were performed according to
procedures developed by the U. S. Envirommental Protection Agency and referred
to as Method 5. Sampling port locations and mumber 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 2),
with updated versions appearing in the Environment Reporter (Reference 3).

Test 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 the run with a
Bacharach Fyrite instrument and averaged. Percent oxygen was determined from
a nomograph (Chart 9 in Reference 4). Carbon monoxide was assumed to be zero
and the percent nitrogen was determined by subtracting the percentages of
carbon dioxide and oxygen from 100%.



SUMMARY OF RESULTS

As seen in the summary on the following page, emissions were about 1% to
2 times the allowable amount depending on whether the source is classed as new
or existing. When comparing emissions to the previous test period (Reference 5)
overall emissions were just slightly less and specific emission (1b/ton product)
were actually higher.

ulyus A. Shanklin
Enyirommental Engineer
Ndvember 16, 1978
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APPENDIX A

Calculation Summary

SOURCE Cewey Brother< pate 4’ [1/78
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APPENDIX A

EQUATIONS
Absolute Pressure in Dry Gas Meter - Pm (in. Hg.)
Pm=Pat:m+———AH
13.6
Absolute Stack Pressure = P, (in. Hg.)
Ps (gage)
p = P + —Sidad%)
s atn 13.6
Sample Volume at Standard Conditions - Vm d (ft3)
S
Tstd Pm
Vm = Vn T P__.
std m m std
Volume of Water Vapor Collected, Corrected to Standard Conditions - Vy d (ft3)
s
Tstd
Vy = K,V K, = 0.00267 (units conversion)
std la Pgeq
Total Sample Volume at Standard Conditions - Veed (ft3)
v = V + V
std Mstd Vstd
Percent Moisture in Stack Gas - %M
Vv
%M=‘—,—-S—t-"1xloo
std
Mole Fraction of Dry Gas - Md
100 - %M
M, = ————
d 100
Molecular Weight of Wwet Gas - M (1b/1b mole)
M = (dede) + 18(1 - My)
Stack Velocity = Vg (ft/sec)
/ T ’TT'
v = K C 5 L P
S P M
p s nAp

J

85.48 (units conversion factor) -7-



10.

11.

12,

13.

14.

15.

16.

17.

18.

APPENDIX A

Stack Volume Flow Rate - Qs (££3/min)

Qs = Kl vy As Kl = 60 (units conversion)

Stack Volume Flow Rate at Standard Conditions = Q..4 (ft3/min)
T P

std S
Q = = Qg
std ?std Ts
Pollutant Mass Rate Based on Particulate Concentration - pmr_ (1b/hr}
W 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_ = K3 5 A K3 = 0,1323 (units conversion)
Percent Isokineticity = %I
pmr
I = o x 100
p C
Average Pollutant Mass Rate = pmr,.,. (lb/hr)
_ pmra + pmrc
P avg 2
Percent Excess Air - REA
%05 - .5(%C0)
SEA 2 (100)
.264 (8N,) - %0, + .5(%C0)
Heat Input Rate - HI (108 BTU/hr)
HI 8 %%ta “a (100)
F (100 + %EA)
Specific Emission Rate - pmr, (lb/lo6 BTU)
_ pmravg
u HI



HI

$I

%M

P
s (gage)

Pstd

mr
p a

pmx avg

pmr

NOMENCLATURE

(inz), Cross sectional area of nozzle
(in?), Cross sectional area of stack

(ftz), Cross sectional area of stack

Pitot tube calibration coefficient

Percent Excess Air

(scfd/lo6 BTU), F factor

(in H50), Average orifice meter reading
(106 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), lLocal atmospheric pressure

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

{(in Hzo), 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 rate based on concentration
(lb/lo6 BTU), Specific emission rate

(in H50), Velocity pressure

(ft3/min), Actual stack volume flow rate

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

-0-
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APPENDIX A

(dR), Average dry gas meter temperature

(°R), Average stack temperature

(530»°R), Standard temperature

(ml), Liquid 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

-10-



APPENDIX B

Determination of Dry Molecular Weight (MWd)

WHERE :
tco2 toz %CO (1oo-tc02-t02-tco)
MA. = 750 X 44 + oo~ X 32 + 155X 28 + 160 X 28
ENTRY RUN 1 RUN 2 RUN 3 Ans.
‘coz 15070 1e5 00N Ze?200
% O % 1920070 157001 172500
\cc2>** T om0 C e 1NN S RARARARE
2>e D 7S eN5 20 29eZ 10 de'
TG oe | - ~ ey ~ny o 7 v .“5 ] ! N2

* Based on Chart 9 of Reference 2 4
** Assumed

-11-
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ANALYTICAL DATA

Plant fjﬁﬂ/ﬁ Y PEOTHES<
Run Number i Date 417 /75
Location C?c?lc/‘ébar O

FILTER WEIGHTS TOTALS
Filter Number 5 5-5 31 545 4é7

Final Weight (g) *

Tare Weight (g) . 3949 __.23951 713900
WASHINGS TOTALS
Beaker Number 2

Volume (Acetone) 366 —

Final Weight (g) [73.9353

Tare Weight (q) 173. 145

Lab No. “35

ACETONE BLANK X TOTAIL PARTICULATE CATCH
IFisher

Lot Number 772553 Filter Final Weight *

Beaker Number i + Washings, Final Weight _s73.935° 3

Volume (ml) Fod - Filter Tare , 7900

Final Weight (g) 174134 - Beaker Tare (Washings) 7 2. 749 2
Tare Weight (g) 17141203 - Corrected Blank .OOSX

Blank Residue (9g) .OO3XZ = Total Particulate (9) Qﬁg

BLANK CORRECTION =

(Vvol. Washings)

(Vol. Blank ) X (Blank Residue)

E——‘i—%—:’:———; X ( .ovs)g() = 003
IMPINGERS (1, 2, 3) SILICA GEL ]
Final Volume (ml) 247 Final Weight (g) 2 /\j 4
Initial Volume (200 ml) 2 a_ Initial Weight (g) ;'_Z_(Z.Q_’.O
Water Collected (ml) . é 3 Moisture Collected (q) /5— 7

gL
Total Water Collected (ml)

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

10-23-75
-12-
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ANALYTICAL DATA

APPENDIX C

1ab No. | 1Q(

Plant péwg"/ 5 EO THE @;7

Run Number 2 Date ‘:/ ] / 75

Location éo fc[ 650»«‘0
FILTER WEIGHTS TOTALS
Filter Number 5§ 5 sZ
Final Weight (g) —
Tare Weight (g) 3952 —
WASHINGS TOTALS
Beaker Number C]
Volume (Acetone) éﬁjgf/
Final Weight (qg) 184. 8086 N
Tare Weight (9) [83.71280 ——
ACETONE BLANK F:IS Aer TOTAL PARTICULATE CATCH
Lot Number 77 255> Filter Final Weight *
Beaker Number énd + Washings, Final Weight _ 3¢ 7086
Volume (ml) 300 - Filter Tére L3958
Final Weight (q) - Beaker Tare (Washings) _ /§3. 7230
Tare Weight (g) - Corrected Blank A00§
Blank Residue (9) ,0¢ 3)‘8 = Total Particulate (g) C).&Slﬁ

BLANK CORRECTION =

(Vol. Washings) X (Blank Residue)

( Vol. Blank )

(255 ) x ¢
300 )

IMPINGERS (1, 2, 3)

Final Volume (ml)

¥
o3y ) =

59

N

Initial Volume (200 ml) 9\ 0()

Water Collected (ml)

57

32
Lo

SILICA GEL
Final Weight (g)

Initial Weight (g)

L 09.0
299, 0

Moisture Collected (g) 24 0

Total Water Collected (ml) é 3

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

10-23-75

-13-



ANALYTICAL DATA

APYENULA

Lab No. _| |9 'l

Plant DEWEY BYOTHEES

Run Number 3 Date 4’/ 7’/ 7¢

Location CZ?C?fC{fb boso
FILTER WEIGHTS TOTALS
Filter Number 5{ 5’33
Final Weight (9) o —
Tare Weight (g) .3929 ——
WASHINGS TOTALS
Beaker Number o X7
Volume (Acetone) 250 —_—
Final Weight (g) |75 . 383 |
Tare Weight (9) 79 144
ACETONE BLANK t/ s ,( PR TOTAL PARTICULATE CATCH
Lot Number 7 7553 Filter Final Weight *
Beaker Number + Washings, Final Weight 175 X383 )
Volume (ml) - Filter Tare __jj (ol
Final Weight (9) - Beaker Tare (washings) /735 . (948
Tare Weight (g) - Corrected Blank O O?d%
Blank Residue (9) .0055% = Total Particulate (9) o, }44§

BLANK CORRECTION =

(Vol. Washings) y (pyank Residue)

(“Vol. Blank )

(__aso )
( 3co ) X

IMPINGERS (1, 2, 3)

Final Volume {ml)

Tnitial Volume (200 ml)

Water Collected (ml)

*These blocks will be blank if filter is wel

10-23-75

] 32
( .oe3%) = 00 T8
SILICA GEL
&7 é Final Weight (9) ﬁ o 7. D)
;l % _0__ Initial Weight (g) /L o0 .0

o

—————

Total Water Collected (ml)

-14-

Moisture Collected (9)

$3.5

7,85

P ————————

ghed together with the washings.
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APPENDIX E

Preliminary Field Data

rlant DEWMEY BEOS, (NC
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'NOMOGRAPH DATA

PLANT gDCWeY 6?‘07‘/\8#5

DATE ‘(’/7/78

SAMPLING LOCATION 61—6‘0&

APPENDIX F

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Hy0

AHg /.85

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Toavg, 95
PERCENT MOISTURE IN GAS STREAM BY VOLUME By /¢
BAROMETRIC PRESSURE AT METER, in. Hg P

STATIC PRESSURE IN STACK, in. Hg

— 06

(P £0.073 x STACK GAUGE PRESSURE i in. Hp0) Py
RATIO OF STATIC PRESSURE TO METER PRESSURE s /Pu /
AVERAGE STACK TEMPERATURE, °F T | | 40
AVERAGE VELOCITY HEAD, in. H,0 Sbayg | , A [

| MAXIMUM VELOCITY HEAD, in. H,0 Sopar. | L AT

C FACTOR

L 87

CALCULATED NOZZLE DIAMETER, in.

L2

ACTUAL NOZZLE DIAMETER, in.

J3ey 0] el

REFERENCE Ap, in. Hy0

EPA (Dur) 234
4/12
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APPENDIX G

DETERMINATION OF EMISSION LIMITS

The average production rate for the subject source during the test period
was supplied by the source as 18,207 1b/hr (9.1 t/hr.). The applicable North
Carolina Emission Control Standard is NCAC 2D .0514 "Control of Particulates
from Ferrous Jobbing Foundries".

For existing sources, emission limits for production rates or capacities
below 10 tons/hr. are based on a table given in Standard NCAC 2D .0514 (Reference 1
page 2-144). The emission limits for 18,000 and 20,000 1b/hr. are 23.40 and 25.10
respectively. Intermediate values between the two points can be calculated by
fitting those points to a formula having the form y = m& Solving for slope

and intercept gives:
0.7036 where:

E = 0.0236 P /
_ 0.7036 E = 1b/hr
P1= T/hr

Note: X, » ¥Yp values were 3.05 @ 1,000 1b/hr.§ 25.1 € 20,000 1b/hr.
respectively

For an existing source, the allowable emission rate during the test period is:

E 0.7030

0.0236 (18,207)
23.33 1b/hr.

If the source were classified as a "ew source' the allowable emission rate,
according to NCAC 2D .0514, would be ’

0.67
) (18,207)
E=4.1 3000
= 18.0 1b/hr.
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