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ABSTRACT

A stack test was performed on the Worthington Corp., C & E Division's cupola
Jocated on Roberts Avenue in the City of Buffalo.

The test runs were performed on October 22, November 4 and 5, 1976 to determine
compliance with 6 NYCRR 213 (Contaminant Emissions from Ferrous Jobbing Foundries)
and 6 NYCRR 211 (General Prohibitions).

The testing was performed at the request of the Region 9 Office of the
Department of Environmental Conservation by the Region 9 Stack Test Team. The
personnel performing the test were Roger McCabe, Principal Engineering Technician;
Gary Foersch and Dominic Buccilli, Senior Engineering Technicians. Frank Shattuck
and A. Donald McKenzie, Senior Sanitary Engineers were also present to document
opacity and gather charging rates during the testing.

The results of the testing show that the cupola is not in compliance with the
particulate limits of 6 NYCRR 213.3 (a) Prohibition. The actual emissions are 74.90
1b/hr while the allowable is only 39.8 1b/hr. The source also was not in compliance
with the visible emission 1imitations of 6 NYCRR 211.3 having had opacities of greater
than 20% on October 21 for 10.75 minutes and October 28.for 9.75 minutes.

This source was also tested during 1975 by personnel from the Department of
Environmental Conservation. At that time the source was shown to be out of compliance
by almost 2% times the ailowable. Worthington personnel made some minor modifications
which they felt would bring the source into compliance. It is apparent from the
results of this second stack test that this system will require major modifications to

comply with 6 NYCRR 213 and 6 NYCRR 211.



SOURCE DESCRIPTION

The installation tested consisted of two Whiting #9% gray iron cupolas
manifolding into an American Air Filter "Kinpactor" venturi scrubber system. An
induced draft fan between the scrubber system and the stack provides the necessary
scrubber draft. Figure 1 on the next page shows é "ylock form" flow diagram of this
system.

During 1976 the scrubber system was modified to insure maximum cleaning efficiency.
These modifications included changes in the water supply system to make more water
available to the venturi scrubber. A viewing port was installed in the system to
facilitate visual checks of the scurbber operation. They also sealed up any
leaks in the system, replaced the fan inlet control damper and replaced the stack.

The Worthington foundry operates four days per week (Monday, Tuesday, Thursday,
and Friday) alternating the use of the two cupolas. The charging rate for the cupola
is’approximately 23 tons/hr and the melt times vary between 3 to 4 hours on a normal

day.
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K TEST PROCEDURES

The procedures used for testing this incinerator were those set forth in the
Federal Register, Volume 36, No. 247, December 23, 1971, and New York State Department
of Environmental Conservation publications, AIR 100.81 (11/74), AIR 200 (3/73),

AIR 200.1 (3/73), AIR 200.3 (3/73), 76-15-7 (9/75) and 76-11-5 (1/76).

The EPA approved sampling train was of the configuration shown in Figure 2 of
this section.

Due to space limitations on the platform both a 3' and 5' glass-lined probe
had to be used during sampling.

A previous stack test and field measurements supplied the dimensions as
shown in Figure 3 of this section. The ports were located 28' downstream from any
flow &isturbance (a contraction in the stack) and 8' upstream from the exit of the
gtack. Since this is a 4' diameter stack, the number of "diameters'" downstream is 7
and usptream is 2. This nuﬁber of straight stack diameters down and upstream
necessitated that the sampling be performed at 20 points. Figures 4 and 4a in this
section show the location of these 20 sampling points in relation to the ports and
stack wall. |

The analytical procedures used on each of the samples were according to the
methods specified in the 76-11-5 (1/76) form, Section 5, Sample Analysis. The wet
catch (particulate from the condensate plus impinger wash) is given for information
only and is not included in the emission rate calculations. The wet catch data
may be found on the 9AIR 224.1 included in the Appendix of this report with the
test data for each of the individual runs. The lab work was performed by the Department
of Health, Central New York Laboratory, Division of Laboratories and Research located
in Syracuse, NY.

The molecular weight of the stack gas was determined by using a Burrel Orsat
Analyzer. The composite gas samples were taken in an evacuated mylar sample bag
during the particulate testing at thestack site. The gas samples were then analyzed
at the stack testing shop. More efficient and accurate Orsat analyses can be performed

at the shop than in the field.



The allowable emission rate for foundries is based on the amount of materials

introduced into the cupola prior to and during the melt cycle. The process weight

pér hour equals the process weight divided by the time of the melt cycle. The

weights used in determining the process weight are taken off of the Cupola Charge

Report as supplied by Worthington Corp. Copies of this charging report and process

weight are included in the Appendix section of this report.

1]
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CALCULATIONS FOR DETERMINING POINT LOCATION

Point % of Stack Stack Inches from

Number Diameter X Diameter = Stack Wall
1 2.5 ° 48 1 3/16
2 8.2 P 3 15/16
3 14.6 48 7
4 ‘22.6 48 10 13/16
5 34.2 48 16 7/16
6 65.8 | 48 31 9/16
7 77.4 48 37 3/16
8 85.4 49 41
9 91.8 ‘ 48 44 1/16
10 - 97.5 48 46 13/16

POINT LOCATION
Figure 4a
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PLUME OBSERVATIONS

. " During the testing opacity observations were made by personnel from the Region 9
O0ffice of the NYSDEC. The individuals making the opacity observations included

A. Donald McKenzle and Frank Shattuck, Senior Sanitary Engineers and Dominic Buccilli,
Senior Engineering Technician; all of whom were certified ﬁy the Department of
Environmental Congervation as opacity observers.

The opacity observations included in this report were made on the days when
testing was being performed on the cupola scrubber stack. The wet scrubber produced
an "attached" steam plume of 100%Z opacity. The observers made their opacity readings
at the point where the steam had dissipated, generally about 150' to 200' from the
stack.

The rule regulating visible emissions from a jobbing foundry cupola is 6 NYCRR 211,
General Prohibitions. Section 211.3 of this rule states that: "No person shall
cause or allow any air contamination source to emit any material having an opacity
equal to or greater than twenty percent for a period of three or more minutes during
any continuous sixty minute period."

During these observations there were two violations of the above rule. The first
occurred during test run #2, October 21 when Mr. Buccilli documented 10.75 minutes
of greater than 20% opacity. The second occurred during test run #4, October 28
when Mr. Buccilli documented 9.75 minutes of greater than 20% opacity. Although
both of these violations occurred during test runswhich were void due to unacceptable
{sokinetic percentages, the opacity documentations are still valid. Copies of the
76-14-5 (3/76) forms "Visible Emissions Evaluation Record" ére included in the

Appendix of this report.
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DISCUSSION OF RESULTS

. The cupola scrubﬁer stack at Worthington Corp., Roberts Avenue, Buffalo is
governed by the provisions of 6 NYCRR 213 YContaminant Emissions from Ferrous Jobbing
Foundries". This cupola meets the definition of 'a jobbing foundry having a melt
cycle less than four hours per day and a process weight less than 50,000 1b/hr.

Section 213.3 (a) of this rule states in part that: 'After 3anuary 1, 1971,
no person shall cause, permit or allow the emission of air contaminants, which will
exceed the limits specified in Table 1, from any ferrous jobbing foundry cupola . Y

The Cupola Charging Reports supplied by Worthington personnel during the testing
were used to generate the total weight of materials introduced into the cupola during
the &ay. The melt time used was also provided by plant personnel and verified by
Region 9 personnel while the testing was in progfess. The process weight in pounds
per hour was then calculated from this data. The process welghts were averaged
from the three test runs and the allowable determined based on Table 1 of 6 NYCRR 213.
The average process weight was 45,248 pounds per hour which yields an allowable of
39.8 poupds/hour.

Table 1 on the following page summarizes the testing results from the three
test runs which will be used for compliance (Runs 3, 5, and 6). Test run 1 was
invalid because it could not be completed before the melt cycle ended. Test runs 2
and 4 had to be invalidated when the percent isokinetic was not within the acceptable
1imits. The field data sheets, calculations, Orsat and analytical data for each
of the three test runs (3, 5, and 6) are included in the Appendix of this report.

The average actual emissions from the cupola scrubber stack were found to be
74.90 1b/hr. The source is, therefore, not in compliance with the particulate
emission limits of 6 NYCRR 213. As discussed in the Plume Observation section of
this report, the source is not in compliance with the visible emission limitations
of 6 NYCRR 211. The source was documented as having had visible emissions of greater

than 20% on October 21 for 10.75 minutes and October 28 for 9.75 minutes which are

violations of the rule.
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This source was also tested during 1975 by the same personnel performing these
tests. At that time, the source was-also shown to be out of compliance having
é;issions of 85.3 1b/hr and an allowable of 34.9 1b/hr. Worthington personnel
felt that the modifications which were discussed in the Source Description seétion
of this report would be sufficient to bring this source into compliance with
the regulations. It is now apparent that this system will require some major

modifications to comply with 6 NYCRR 213 and 6 NYCRR 211.



SUMMARY OF TEST RESULTS
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Stack Particulate

Process Allowable Melt Flow Particulate Emission

Welght Emission Time Isokinetic Rate Concentration Rate
Date Run No. (1b/hr) (1b/hr)* (hrs) (%) (SCF/hr) (gr/SCF) (1b/hr)
3/22/76 3 45,583 3.42 102.9 1,826,203 0.3793 62.69
L/4/76 5 47,780 3.58 105.5 1,798,216 0.6205 85.45
L/5/76 6 42,380 3.25 - 93,6 1,833,663 0.4561 76.55
rerage 45,248 39.8 0.4853 74.90

\1lowable Emission:

Determined fro

m 6 NYCRR 213, Table 1 using the average process weight,

45,248 1b/hr, is 39.8 1b/hr

Table 1
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. | STACK TEST CALCULATION SYMBOLS

Vm = Volume of dry gas sampde through dry gas meter (meter conditions)
cu. fto

Vm = Volumé.of dry gas sample through dry gas meter (standard

std conditions) cu. ft.
v, = Volume of water vapor in gas sample (standard condi tions)

std cu. ft.

Vtotal = Total volume of gas sampled (standard condi tions) cu. ft.

Vl; = Volume of liquid collected in impingers and silica gel, ml.

Pbhar = Barometric pressure at orifice meters in. Hg.

Pstd = Barometric pressure at standard conditions, 29,92 in. Hg.

PS = Absolute stack gas press&re, in. Hg.

To = Absolute average dry gas meter temperature, R

Toed = Absolute temperature at standard condi tions, °R

Tg = Absolute average stack gas temperature o}

&= Total sample time, min.

HDH = Average pressure drop across the 6rifice, inches H20

Mg = Dry molecular weight, 1b/1b. - mole

MS = Holecular weight of stack gas (wet basis), ib/lb. mole

% C02 = . Pefcent carbon dioxide by volume, dry basis

% 0y = | Percent oxygen by volume, dry basis

% €0 = Percunt carbon monoxide by volume, dry basis

% N, = Percent nitrogen by volume, dry basis

Vg = Average stack gas velocity, feet por sucond

Ky = Units constant for velocity formula B5.040 ft/sec klb ' )lﬁ

vhen using units 1n formula lb-molc="1

C = Pitot tube cocfficient, dimensionless 0.455 for Typc S pitot
P tube

(JZ;FB Ave = Average velocity hcad of stack gas, inches H,0

Bwo = Proportion by volume of water vapor in the gas strcam,

dimensionless

9AIR201.01 (6/74)



STACK TeST CalCULATIO SYBOLS
- (Cont.)
Arca of stack, sg. ft.
Ar -a of nozzle, sy. ft.
Diam:tur of stack, inches

Volum:tric flow rats, wet basis standard conditions, cubic
fut psr hour ’

Total amount of particulate matter colluctad, mg. (Filter,
probe, cyclons, and flask)

Concuntration of particulate inattr in stack gas, dry basis;
gr/scf

\:sight emission rat. of particulate, 1b/hr

Parcent of isokinctic sampling
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STACK TEST CALCULATION WORK SHEET

A\ Firm: (_4 200"‘”\ gm. S 1 O CO[:Q

Source: _ CL(,’/Q_OJ_O. Scrubbe- STack

From Field Data Sheets (AIR 22L)

From Aaalytical Data Sheut (AIR 224.1)

v o= - SA. 730 c.F.

4 = | /OO min

Poar = '072225 in. Hg

P, = RQ.Z‘Q' in. Hg

T, = Jolo o7 +u60 = _GAlo 7w
T = SO creueo=_5IO
AveVap = 0, 19 in. vy

AH= ,O.?g(o in. H,9

. 55T

A = 0.0003% sq. ft.

Moo= /3211 mg

9AIR201.,02 (6/74)

Test Date

un No.

10-22-"TGC

3




STACK TEST CALCULATIOW VORK SHEET

Firm: ajOf'er‘nQZon COr'p Test Date (0-22- 7(p
J [4

source: __Cupola  Serubber STack Run Ho. S

Dry Gas Volume (Standard Condi tions Y (SCF)

v =v (17.71) [P +eH
Mg ™ [ba’ 13.6]
T
m
, 966

. 83.730 (17 71) 2922 * 736
| . 5/0

538.637 SCF

n

Volume of Water Vapor (Standard Conditions) (SCF)

(0.0L74)

<<
1

Yy
Std c

36T <0.0WB
31,128 SCF % LX%O -‘/éf}

p—

( §=

9AIR201.03 (6/74)



* STACK TEST CALCULATION WORKSHEET

Firme L&_)Or“ﬂ\;:v\ —tb‘\’\ CO""P. Test Date “ !"22' Z_(e

Source: giggglg,, gc,m.bker STack qun No. ‘3__

Moisture Content

B =V _ x 100 = %

wstd Mg td |
31,128
31.128 + 53.637

"

21 = 36.7%

—

Dry Molecular Weight (1b/1b = mole)

My = Ly (% coz) + .32 (% 02) + .28 (% CO + % NZ)
A (‘\.5\) + .32(‘?.3} + .:g( O + 'ﬂ,z)-

30.2I |b/lb l
| - vole

t!

gAla201.0b (6/74)



STACK TEST CALCULATION VORK SHEET

-

Firm: &JOfﬁu'»qToy. COr'p. ’ Tst Date 10-22~7¢
Source: C—u S b Te dun No. 3 Y

. Molecular Veight of Stack Gas (wet Basis) (1b/1b - mole)

1

M

s Md (I-Bwo) + 18 Bwo

30.21(1—.3(97) + /((.3(9'7) |

- i)
a?s.qs A‘Q- mole

Average Stack Gas Velocity (feut per sccond)
= VAD 3
. Kpcp(Ap) Ave TS
VP M
s's

‘g8 (Ls3)(1Y) ) D

<
]

"

= 1{8'. gsq PES

9AIR201.05 (6/74)



STACK TEST CALCULATION VO2K SHEET

-

Firm: Werthimgton Coope.

Test Date \O -22- "I(‘,

Source ___fc'-t-jbo\,O. Serubher STae K un No, RS
Arca of stack (ftz)
A =ard?
- ks
144
3, 4k (qﬁ)j
- =
= q
14y
- l;. S(QCO %’ ‘ P{:
Vptumctsic Flow Rate {Wut Basis) {Standard Condi tions) (cu. ft./hr)
le = 3600 (Vs) (A)( ;i'-s_ﬂ) (fj_—\)
- \(Tg) k\Pstd/
- 530) 3%.20
: % X | Ll
.00 ((48.25T) (12.566) ((D%) 5472

1"

|, 826,203 Sd’/f_

YAIR201.06 (6/74)



STACK TEST CALCULATION WORK SHEET

-

Firm: wor‘l'\\bmg'go-“ C)OY‘P- Test Date \0‘22"7(0
Source C)U:[JQLO.. S(U‘ulﬁ\ae,h STCL&K Run No. 3

Concentration in grains per standard cubic foot (gr/scf)

C'S = 0154 [ M,

v
m
std

= OO‘SL{ ile * l
53.631

s .3193 7P

Total Volume Sampled (Standard Condi tions) (SCF)

=V + Vv

total m w
std std

= 53,637 + 31.128
- 8Y.7L5 SCF

9A1:201.07 (6/74)



STACK TEST CALCULATION WORK SHEET

Firm: h)or-‘\‘kimgtw CO\"P- Test Date ‘O "22"7(0
Source: QU-'PO\,O... SC..PQ_\OBQ_P STaceK Run No. . 3

Emission Rate in Pounds Per lour (1b/hr)

= (1.0 1b/454,000 mg) M. Q's
v

total

]
(/e;sq,ooo) 331 ) ga( 203
81.165

s 2.3 By

Isokinetic Variation (Percent)
I=1V

cota (T (zgsg_% [2) =
AV P 86

n s 8§

(21.1.5) (Law 29.92 97- 120
20) (loo}

]_( 0.00039)( 48.857) (29. sao

= 1029 ?3_

GATR201.08 (1/76)



ORSAT ANALYSIS DATA
-

Name of source U)Or‘ﬂn‘ngi'on QOr-P P Date (D_CJ__M
Addressof source Q—Ob()r*'r\ HUG : Bu'ﬂpg(o

Description of equipment___ C yoola  Sccubkec  STeck

i
. Testeé by '\)L{é DEC Q“q Sample No, 5
Remarks BUJ\PP | (<ot
Pass | Orsat Orsat Orsat
No. i Reading | 7% CO, Reading % 04 Reading |7 CO{{ % Ny

/ 1.8 | /1.8 2o 1921 2.0 | 0790

Q Ly [ [1209 193|209 | 0 ||79¢

2 |7 w7 art (94 anr | ol

76-00-93 (7/76)



AN s Tlune UA I

Plant th o Corp
Source Cu:lOald Serubho- Saet
Dates ([ ? DI L376 Run ilo. : 3
Correction for Acetone Particulate Content
Net Acetone Evaporated Volume of Acetone Blank
Wash Particulate = Solids from - Acetone Wash X Particulate
Weight (mg) Acetone Washings (mg) Sample (ml) Residue {mg/ml)
Probe, Cyclone, and Flask Wash
33.3mg = 372 mg - ( 400 m1 x ,0097 mg/m1)

Impinger Wash :
59 mg = M4 mg - ( 275 m1 Xx.0097 mg/mi)

Weight of Particulate Collected (mg)
Container No. Final Weight Tare Veight Weight Gai
Q.47 = 159.1
1 _Filter (s)9-242 S28. 1 _mg
2 Probe, Cyclone - 3.3 M
& Flask Vash 55 °
§‘\\ e — . ‘
TOTAL ) S —— /5&/01 mq

Wet Catch {mq)

Particulate Weight

5.7 mg

Container No.

Impinger Wash

3 _Impinger Condensate Suspended Solids m
Impinger Condensate Evaporated Solids ‘9CL/ mg
TOTAL WET CATCH /OJ1 mg
Volume of Condensate Collected (ml)
Container Number Final Initial Liquid Collected
B__Impinger #I I ml | 200 mi 498  m
Impinger #2 & #3 ‘/0(0 ml 200 mi JOCO ml
i Silica Gel g80.0 ¢ | 8573 4 Lol g | 2.7 mi
TOTAL CONDENSATE VOLUME (56,7 m

*Convert Weight of Water to Volume by dividing Total Veight increase by density
of water (1 g./ml) .

Increase g. = Volume Water ml.
1 g./ml

9AIR 224.1 (10/74)




Firm:

STACK TEST CALCULATION WORK SHEET

UOffAth ‘o COr‘fs.

Source: 'Ct—gpoéa- Serubber S 7ack

From Field Data Sheets (AIR 224)

From

SAIR201,02 (6/74)

yS’ 9/8 C.F.

/00

min.
Q?IZ_ in. Hg
' Ji.og in., Hg

/79  F + 160

SE  “F + o
O T35 in. HO
O 123 in. n,0
g38.¢ _,

0.0003 5, ¢1,

1845.2

mg

Analytical Data Sheut (AIR 224.1)

<;,E§C? R

5/8  °q

Test Date

Run No.

/=776




STACK TEST CALCULATION VOIK SHEET

Firms w""H‘l;‘\gTOf\ COI‘P Test Date //"17/' 7@
Sources cﬂ‘ﬁoﬁ 4 Se o bdor STrack Run No. 5

Dry Gas Volume (Standard.Conditions)b(SCF)

v o (17.71) [P el
0,743

5. 98 (/7 7/) ["?9’2 s

51§

il

45 7799 SCF

Volume of VWater Vapor (Standard Conditions) (SCF)

v =V, (0.0h7k)
w ]
std C

838.1 ( .o4M)

n

39.712¢, <cCF

YAIR201.03 (6/74)



* STACK TEST CALCULATION WOAKSHEET

Firms wof'ﬂ\ih\{\toh CO*"P- | Test Date /-4~ T(

Sourcce: Cupo [a__ SC,r-u,b 6er 5TQ£K fun No. S

Moisture Content

3 ='v1 x 100 = %
woO “Std
Vv + V
- 39.126

29.726 *+ 45. 799

S (7% AR 9%.9 %

Dry Molecular Weight (1b/1b - mole)

M

Al (% coz) + .32 (% 02) + .28 (% CO + % uz)

(e + .32 (32)+ Lag( 03 « 99)

d

"

tl

30. 94 _/://b- rmole

yAl201.04 (6/74)



STACK TEST CALCULATION VO2K SHEET

L Y

Firm: Q/A/% Uhqfo-n COr';o Test Date //" ‘/-7(5
Sources CU.,[Do(ov Serubber S Tackt . dun No. 5

Molecular Veight of Stack Gas (vet Basis) (1b/1b - molc)

M =M (1-B )+I€$B
s d wo WO

- 2084 1- .heH) v 18 ( )

= 2171. qq Ib/lb- 'W‘°‘C .

Average Stack Gas Volocity (feet per sccond)

V =K C (Vap) Ave/’T’
s PP s
VP A
S S

g5.48 (.836)(.735)

=1
(29.09) (24.94)

49.293 s

gAI{201.05 (6/74)



STACK TEST CALCULATION WORK SHEET

F\'rm: ajoffzu"‘?fﬂn Coqo. Test Date [/ =%~ 7@
Saurce _Cupo(.a. S‘CWL_AQ[- STack Run No, 5
Arca of stack (ftz)

A =zqrd?

- Y

144
- [ 31416 (qs)j
| Y

194

= /2. 560G sg.ff.

Vplumctsic Flow Qate (Wut Basis) {Standard Condi tions) (cu. ft./hr)

le = 3600 (Vsl (A)( i&ﬂ) /f_s_\\
(Pstd//

(T.)

]

(Geocd (19.293) (12.500) (23%: <%>

”n

e o

Yi\lR201.06 (6/74)




. STACK TEST CALCULATION WORK SHEET

Firm: z(/Of'féuh,qfo-n 60""/9. | Test Date //' ‘V’ 7@
Source CU'[?O(CL Scfub/ogr‘ _SQTMK Run No. S

Concentration in grains per standard cubic foot (gr/scf)

Cro o= L0154 /M j)
v
m
s td

= .O‘SL{ /86’5:2.
45, 799

= 0.605 <5f}/€iﬁﬁ?

—————

Total Volume Sampled (Standard Conditions) (SCF)

totai m v

45.999 + 39.1726

1l

35. 525 SCF

——

9A1:201.07 (6/74)



STACK TEST CALCULATION WORK SHEET

Firm: MOffél/ng Con CO’.-,P‘;_ Test Date //“ 4- 7(¢
Source: Cuf)o(& SC—-N bbgc STae K Run No. 5
" Emigsion Rate in Pounds Per Hour (1b/hr)
= (1.0 1b/454,000 mg) Mn, Q's
Veotal
Q /%‘1)000) 1845.2. | 1,198,216

85.525

= g5.45 Yo/

——

Isokinetic Variation (Percent)

- /
1= (T) 29.92 1 100
)—ftotal s ’} <_§§6:> (60 )

v P_#©
n

[ (g5.525) (3) }(W _'_ 60
oq\boo)

Kooo 39)( 4.293) (. 530

105.5

"

9ATR201.08 (1/76)



ORSAT ANALYSIS DATA

]

Name of source___ (A ncth cvaton Cor,o Date_ /oy _ ‘V/ 19 7¢

N
Addressof source thhgrfﬂ HU(J. — Z?u'ppa[c‘)

Description of equipment Culbo/d Nerub bhe QTack

. Tested by NV;_DEC, _ 2-4 Sample No. 5

Remarks Bwp i ) r‘soj'

Pass | Orsat Orsat Orsat
No. ¢ Reading | % COjp Reading % 0, Reading | % CO || 7% Ny

]
i
'

/ 17.7 1177 RO. L1Q.9|| 0.9 1031791

2 W2 1,27 lanols3ll a.2 lozlns.8

3 {l1s |25 llgro |35l (094|786

Auqg . (, 2.2 0.3||78.9

76-00-93 (7/76)



ANAt TLlihe Ol iA

Plant ' 6(/0/"7‘/1 L‘nq Ton COr-/O
Source b 5S¢ rubber  STack
Date® Noo A 1976 Run iWo. <

Correction for Acetonec Particulate Content
Net Acetone Evaporated Volume of Acetone Blank
Wash Particulate = Solids -from - Acetone Wash X Particulate
Weight (mg) Acetone Washings (mg) Sample (m1) Residue (mg/ml)

Probe, Cyclone, and Flask Wash

}134.,O0mg = 13103 mg - ( A4S ml X‘Ooqqmg/ml)
Impinger Wash
q.l mg = it.f mg - ( QLO ml X ,00%71 mg/mi)

Weight of Particulate Coltected {mg)

Container No. Final Weight Tare Meight \Veight Gain
q-gHe i 238.7

1 Filter (s)9-241 £33, > Mg

2 Probe, Cyclone ' 24 mg
& Flask Vash , ' /37.0
\'\ /,- .

TOTAL —— I848.2 gl

wet Catch (mq)

Particulate Weight

9.1 ___m

Container No.

Impinger Wash

3 Impinger Condensate Suspended Solids m
Impinger Condensate Evaporated Solids C{ f; m
OTAL WET CATCH | /8. g
Volume of Condensate Collected {(mi)
Container Number Final Initial Liquid Collected
Imp{nger #1 Nl (5 ml JOO ml 326 ml
Impinger #2 & #3_| (084 mi_| Q00 ml | 484w
Silica Gel 878-8 q g20. '7q o??:/ g | o?g. [ mi
TOTAL CONDENSATE VOLUME F38.1 m

*Convert Weight of Water to Volume by dividing Total VWeight increase by density
of water (1 g./ml) :

Increase g. = Volume Water ml.
1 g./ml

9AIR 22u4.1 (10/74)
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STACK TEST CALCULATION V02K SHEET

L)

Firms él/&/’?yli{/bq Fon 'COr'p Tast Date

Sourée: | Cupo(a_ SC-V' wbloer S.Td.c,t. dun No.

/-5-T6

From Field Data Sheets (AIR 224)

From Analytical Data Shect (AI] 22hk.1)

9AIR201,02 (6/74)

48, 333c.F.
/00 _ nin.
29.15 in. Hg
29,12 in. Hg
[7Y  °F + 460 = (34 "x
45 o ango = SOS5 e

0. igL in. HZO

05822 ine Hzo

58 £:0 5 ‘mL

0003 "I Sq. ft.
/4oles Ing



STACK TEST CALCULATION VORK SHEET

Fi rm: _ (dorfbvng on CO/‘F. Tust Date
Sources C“POLO-— Sorubéep STack tun No.

Dry Gas Volume (Standard Condi tions) (SCF)

v ‘= v (17.71) | P + o
. T ]
m
‘522

48.333 (1) [99’5*‘ 736

- 49.5/a SCF

Volume of Water Vapor (Standard Condi tions) (SCF)

Vw = Vl
Std c

. 5875 (.097%)

(0.0L74)

= Q7.898& SCF_

YAIR201.03 (6/74)

/-5 76

&

P el Lodhitad Y T



* STACK TEST CALCULATION WORKSHEET

Firms MOf%w;LQC;M COr’ﬁ. | Test Date /(-5-T¢
7 1
Cu:pd (6- S'c,r- wb éer- 5 Tacf Aun No. é

Source:

Moisture Content

g =V x 100 = %
wo w

27.848
21.898 + 49.512

I

360 = 36.0 %

"

e —————

Dry Molecular Weight (1b/1b - mole)

My = Jhh (% C0p) ¥ .32 (% 0,) + .28 (% €O + % i)
- g1 1m0) +.32(eQ) + 25 ( 0+ )

= 3052 "ipede

——

9AI201.0k (6/74)



*
STACK TEST CALCULATION VORK SHEET

Firms: &/df‘ﬁ‘uhcd'ovx COr‘p Test Date (/-5 ZQ
Source: Cupo(a. Serubber STac £ dun No. (o .

. Molccular Veight of Stack Gas (Wet Basis) (1b/1b - mole)

M
s

i

M (1-B ) + 10 B
d wo wo

30.52( 1- 360) + (§(.360)

/b
3. Ol - vwole |

1]

Average Stack Gas Velocity (feut per sccond)

v =K C (Vap) Ave}-f;::i_
\V P M
. (g5.48\ /. ’ ¢34
(3.4 (. 73¢) (%3 ) \/ (29.12)( 2¢.00)

= ‘/q. 8RO -p ps

gA12201.05 (6/74)



STACK TEST CALCULATIOH VOK SHEET

Firm: &jﬂf‘ﬁ"w«qt’% COVP N Test Date l11-5-"T(,
Source ___ CU.'EO(Q- Sc,ru,béer‘ S Tack Aun Na, l@

Arca of stack (ftz)
A =ard’
144

11

[ B.HIL,; (H8)LJ

4y

2. Solo «%.Pf.

Uplumctsie Flow 2ate (Wut Basis) {Standard Londi tions) (cu. ft./hr)

Q' = 3600 (V) (A)( td)(:'__t\

(T,) /

/
\ StQ/

. 53,0 29/&
(3600 ( 49.83a0)( 12.56L) (TC3q < 991

= 933,603 SCFA,

YAIR201.06 (6/74)




STACK TEST CALCULATION WORK SHoET

-

Firm: Ll/or‘ﬂtunszLon Co"P' Test Date /-5 - Zé
Source ' Cu;poéa_ S&r‘ubéer STa.oJC rRun No. é )

. Concéntration in grains per standard cubic foot (gr/scf)

e, = .0|5u(ifn ‘)
| y
m

= .o:-s‘( [46G. 3
49 S/;

= 0.15G/ 3r/3¢_p’

Total Volume Sampled (Standard Condi tions) (SCF)

total m w

= N9 Sie + 27.%Y8

T77. 360 SCF

9A1.3201.07 (6/74)



sTACK TEST CALCULATION WORK SHEET

Firm: LL)O!"'\H'\ un%'\' on ;C__.OPQL Test Date //" 5" 7(L
Source: Qu. \oo %c,f— uhlber <ST{ac JC Run No. Co

" Emission Rate in Pounds Per Hour (lb/hr)

we = (1.0 1b/454,000 mg) M, Q's

v

total

(1 / 454,000) WGlo3| /, §33,663
1. 360

i

76.55 %, _

Isokinetic Variation (Percent)

1 =B20521P:T2)J (g_g_gg_z} (E’ili) 100
@7.3(;;0)(&3‘/) <529,?Z>(_L ] 00
60

(-00034)( 49, 20) (29.12)( 100) 530

= (3,(, 7o

9ATR201.08 (1/76)



ORSAT ANALYSIS DATA

.

Name of source LL)GP‘I'\'\L'/“%‘\'Q“ COPP Date_ Mouv 57 /197¢
Addressof source__ |Qoberts e , Buﬁpq[o

Description of equipment 0!4,/00{61. 5crubber- Slack

Tested by /)/YSOEQ £- ? Sample No. (‘7

Remarks B el Or"Snj'

Pass | Orsat Orsat Orsat
No. ¢ Reading | % COj Reading % 0, Reading (% CO{| 7% Njp

| 140 | Mo 11309 16.91]50.9 |0.0]|79!

2 /9ol /40 1120.9 146911209 (0.0]|79.1

) jJo | /40 (|20 |20 &0 |0.0|179.0

Auq /4. © (2.9 O.01119.1

76-00-93 (7/76)



FETT T S A TR LR A

Plant Lo irnaTer Cerpo

Source Culrm/d qgl" i’ bbl[“' 5 TdC. K
Dates “Now S, 1976 Run o« "7
, &
Correction for Acetone Particulate Content
Net Acetone Evaporated Volume of Acetone Blank
Wash Particulate = vSolids from - Acetone VWash X Particulate
Weight (mg) Acetone Washings (mg) Sample (m1) Residue (mg/ml)

Probe, Cyclone, and Flask Wash

€. mg = XS.,S mg - ( 3 mi X ,0097 mg/mi)
Impinger Wash
56 m = Tl m - ( Q05 mi X,9097 ma/mi)
Weight of Particulate Coliected (mg)
Container No. Final Weight Tare Vleight weight Gain
1 Filter (s%.;q% ‘ o Z‘égfg mg|
P prom | 2.4 "
TOTAL = JH6G .3 mg
Wet Catch (mg)
Container No. | . Particulate Weight
Impinger Wash S.ée mgq
Impinger Condensate Suspended Solids —_ m
b Impinger Condensate Evaporated Solids c]., S& mg
OTAL WET CATCH /S5l _ mg
Volume of Condensate Collected (ml)
Container Number Final Initial Liquid Collected
B Impinger #I 494 mi Q00 _ml 294 ml
Impinger #2 & #3 41D ml A00 ml 73 ml
,  Silica Gel §ad. q |802.G g 0.5 gx J0. Sl
0TAL CONDENSATE VOLUME 5875 m

*Convert Weight of Water to Volume by dividing Total Weight increase by densi ty
of water (1 g./ml) -

Increase g. = Volume Water ml. )
1 g./ml

9AIR 224.1 (10/74)



L

New York State Department of Environmental Conservation ‘

Ogden R_e'id .
, D‘ao,rcd(mﬁ Sehedule oY Cupolac o
Ducrna Testuney
" Run®*3 ' Run®8 Run*lb
10/ 22 \ —”—Lﬂ—— s
Lgnt Up 1012 Am 10.20 RAM  10:20 AM
Trler mittant Wind Io:‘H 10,25 105
Off L& + STat Charqe 10: 39 10: 5O 10: S0
Treheak ~ loi 80 I 20 20
Wwnd On - Wivo 140 1S
TQ‘) oy 1200 Pm 12.00 Pm 2018 Pm
La<t C\r\c.c%e, 50 3:08 | —
s_x-op TTop | 325 3. 35 ' 30
Drop Botfom l 2:30 3: 45 332
Medt Time ¥ s 25 mim  Shrs 35min Shes 1Smin
(3.‘13 hrs) (3.58’»5) (3.25 )

¥ As def el bus L NJCRR &I13.4 (d) “ Melt Time .

The Time v Whith The metal 18 meltimg and@  available

LU

&\' the spouwt or Top hole .
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;@*,Qﬁ@ﬁfCupplazpreparatlon

£ o

@' 14 S
i .4 Blastpatch’

¥
I

Leh

¢ ?Flu# and Carbide
ﬁ[“WOod

Ml

ﬂ"Fuel 0il (5 gallons)

Flux, Stone
and Coke

&Ll
44y
294

414

_ Charye
. MWeight

K000

f Tofo)

Lt.)eic&\\*
i i Hours of Dperatism

(Pou-n&s/ houf}

PROCLSS WEIGHT TABULATION

Date:

0-22-176

3,000

2, 400

5,400 thg,

Subtotal

5,500

/SO

o

. ) 500
)

- 3L

Subtotal ‘T/9§ 'bs.

Total

| AT R
[P I

Total
Charre.

LAl 3
24944
2294

7332
§s,5490
13, 6N

/S 36,6690

29474

ISS, €44
2.492

45,583

Subtetal 143,294 \bs.
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NO. _ﬂz_ CUPOLA CHARGE REPORT oate (0276
. HT. NO. &&3 cup. No. W

I _

DE  _STEEL | wN | si | pic | IRoN | puRch. I RON TOTAL NO. | FLUX | STONE| COKE
2 | AUTO |(SPGL).| 50%/BRIQ| IRON | BRIQ | IRON _RETURNS | CHARGE | CHGS.
BARML. SCRAP ?Lﬁi F’g WT.
AN 75110 | Jooo | B) | ¢ o |doo
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PROCLSS_WEIGHT TABULATTON

G
e o
th v' LA
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Mr. Roger McCabe Fiigmm——

N.Y.S. Dept. of Environmental Conservation
Region 9

584 Delaware Avenue

Buffalo, N.Y. 14202

Dear Mr. McCabe:

Attachea are analytic resuris of saupics coilecica

10/22 - 11/5/76 from Worthington Cupola Scrubber,

Buffalo, N.Y.

Yourss truly,

Arthur M. Honson
Losociate Chemlist
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