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ABSTRACT

Stack tests were performed on the Dunkirk Radiator Corp. cupola scrubber stack.
Dunkirk Radiator Corp. complex is located on Middle Road in Dunkirk, New Yérk. The
fests were performed on Novembér 5, 6, 7, 10, 11, and 12, 1975, to deterpine compliance-
with 6 NYCRR 212 Process, Exhaust and Veptilation Systems.

The testing was performed at the request of the Region 9 Office of the Department
bf Environmentél Conservation by the Region 9 Stack Test Team. The personnel
‘performing the tests were: Roger McCabe,»Principal Engineering Tebhnician;
Domonic Buccilli and Gary Foersch, Senior Engineering Technicians. Frank Shattuck
Senior Sanitary Engineer was also pfesent to document opacity and gather charging
data during the testing.

The results of the testing show that the cupola is in compliance with 6 NYCRR 212.3

Emissions from Existing Emission Points and 212.7 Opacity of Emissions Limited.
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SOURCE DESCRIPTION

The foundry cupola exhaust system at the Dunkirk Radiator Corp. Plant is located
on Middle Road in Dunkirk, New York. | .

The cupola is prepared with a 2,600 pound bed of coke over a sand base. Combustion
air is forced into the cupola to burn the coke melting the charged'iron which
then flows out a tap hole and into pouring ladles. Each charge into the cupola
is composed of 700 1lbs 6f pig iron; 700 1bs of scrap; 600 1bs of remelt; 260 1lbs of
coke; 20 1lbs of silicom carbide; 2 1bs of ferric manganese; and 75 lbs of limestone.

The gaseé given off by the cupola are precleaned by a quenching station where
water sprays remove large particles from the exhaust gas stream. The gas stream
is then drawn into a National Dust Collection Corp. high energy wet scrubber. The
scrubber gas is drawn through a demister where the free water is removed from the
gas stream. The gas is then drawn into an induced draft fan with an operating capacity
of 24,900 CFM and then exit the sysfem through the stack.

The particulate-laden water from the precleaning quenching water gnd the scrubber
water is‘washed through a hydro-filter and-down into a sludge tank.

Figure 1 on the next page shows the flow diagram for this cupola exhaust
system. The wet scrubber exhausﬁ system was issued a Permit to Construct on

November 12, 1970.

This cupola is governed under the production foundry pfocess regulation 6 NYCRR 212

since the average melt time exceeds 4 hours.
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TEST PROCEDURES

The procedures used for testing this incinérator wefe those set férth in the
Federal Register, Volume 36, No. 247, December 23, 1971, and New York State Depart-
ment of Environmental Conservation publicétions, 9AIR 100.Si (11/75), AIR 200 (3/73),
AIR 200.1 (3/73), AIR 200Q.3 (3/73), and AIR 201 (12/73). »

The sampling train was of the configgration shown in Figure 2 of this section.
The filter used was a MSA 1106.BH. A glass-lined heated three feet iong probe was
used for all of.the sampling.

The cupola scrubber stack was measured to determine the inside diameter of 42".
The borts in the stack are located above the roof of the foundry. Two sampling
ports 90° apart are located eight straight stack diameters downstream from'any flow -
disturbance, and two straight diameters upstream from the exit point of the stack.
Figure 3 in this section shows the sampling port location for the scrubber stack.
Figure 4 shows the location of the 12 sampling points in relation to the inside
stack wall. Table 1 gives the actual distance from the inside stack wall to each
sampling point.

The analytical procedures used on each of the gsamples were according to the
methods specified in the AIR 201 (12/73), Section 5, Sample Analysis. Thg only
modification of the p;ocedure i{s to the contents of container 3, the condensate
collected in the impingers, was first filtered in thé lab through a tare weighed
millipore filter to remove the suspended solids. This filter is then‘dried and
reweighed. The weight gain is reported as the‘suspended.solids of the condensate.
The condensate is then further analyzed as required by the AIR 201 (12/73).

The wet catch (partiéulate 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 Le found on the 9AIR 224.1 included in the Appendix of this

- report with the test data for each of the individual runms. The analysis results for
the Dunkirk Radiator cupola scrubber stack tests submitted by Mr. Hanson of NYSHD

Central New York Laboratory to Mr. Armbrust, NYSDEC Region 9 has been included in

the Appendix of this report.



The molecular weight of the stack gas was determined by using'a ﬁurrel Orsat
Analyzer. Tﬁe composite gas samples.were taken in anlevacuated mylar sample bag
during the particulate testing at the stack site. The gas samples &ere analyzed
at the stack test shop. Orsat analyses cen be more accurately performed at the
shop than in the field.

The allowable emission rate for the cupola scrubber stack is based on the
cupola process weight (1b/hr). The process weight, as described in the Cupola
Testing Procedure (9AIR 100.81 11/75) is'ell that material introduced into the cupola
prior to and during the melt cycle.

‘The charging and melt cycle data is included in the Appendix of this report.
The firm submitted the charging data and cupola operations to Mr. Shattuck upon
his request. _The numbet of charges to the cupola varied each day that tests were
performed. The charges all had identical amounts of raw materials. The melt
cycle is identified by the "tap out" to the "wind off" on the submitted data sheets.
A summary of the process weight and the allowable emissions 1is tabulated in Table 3
and is included in this section.

Test runs 1 and 2 which were performed on Nevember 5, 1975 have not . been
gubmitted in this report. The existing gas stream from the cupola scurbber stack
was assumed to have a 14% moisture content when in reality it was found to be 30%.
This inaccurate moisture content resulted in sampling conditions which were in
excess of fhe acceptable 1imitations for isokinetic sampling. These test rums were
performed again on November 6 and 7. These reruns were called runs 3 and 4. |

Test run 5 performed on November 10, 1975 was not used in determining compliance
because only one complete traverse was sampled. Heavy'rain and high winds'forced
the cancellation of the second hdlf of the test.  This test was rerun again on

L4

November 12, 1975 when a complete test was performed test 6.
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Point

% of Stack Diameter

POINT LOCATION
DUNKIRK RADIATOR CORP.
CUPOLA SCRUBBER STACK

‘Stack Diameter

4.4
14.7°
29.5
70.5
85.3

95.6

Distance from
Inside Wall

Table 1

42"
42"
42"

42"

42"

42"

1.85
6.17
©12.39
29.61
35.83

40.15
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DISCUSSION OF RESULTS

The rule that governs the Dunkirk Radiator'Corp. cupola is 6 NYCRR 212,
Process, Exhaust and Ventilation Systems. Section 212.3(a), Emissions from Existing
Emission Points, states:"Emissions of contaminants to the outdoor atmosphere from -
any process or exhaust and/or ventilation system through any emission point shall
be restricted as follows: Subpart (a) No person shall cause or allow emissions
that contravene Table 2 or Table 3 of this part, for the Environmehtal Rating issued
by the Commissioner."

The process weight, as described in the Cupola Testing Procedure (9AIR.100.81
11/75) is all that material introduced into the cupola prior to and during the melt
" eycle. The summary of data used to determine the process weight for each stack
test is shown in Table 3. The average process weight for the acceptable ﬁest runs
is 35,688 1b/hr. The charging data for the cupola on the days stack tests were
performed is included in the Appendix of this report.

The average allowable emission rate from 6 NYCRR 212, Table 3 is 25.56 1b/hr.
The average actual emission rate is 14.26 1b/hr. The summary of test results are
shown on Table &4 in this section. The field data and calculations are inciuded in
the Appendix of this report.

The Dunkirk Radiator Corp. cupola is in compliance with 6 NYCRR 212.3 and

212.7 Opacity of Emissions Limited.
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"Dunkirk Radiator Corp.
Cupola Scrubber Test
Summary of Test and Melt Times

-

Date Test Run Test Times - Melt Times ‘Melt Duration (hr)
11-6-75 3 10:16 - 11:59 9:48 ~ 2:15 b.45
11-7-75 4 . 10:28 ~ 12:18 9:19 - 2:00 ° 4.68
11-12-75 6 10:20 - 12:31 9:14 - 1:40 " 4.43

Table 2
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Dunkirk Radiator Corp.
Cupola Scrubber Stack
Allowable Emissions

Allowable
Total ... _ _lb/nr

‘ Charged (1bs) Melt . Part 212

Test Average Weight Plus-2600 1b Duration Process Weight

Date Run  Per Charges (lbs) # of Charges - of Coke Bed Hr ' (1bs/hr) Table 1
-6-75 3 2,357 62 148,734 4.45 33,423 24 .47
-7-75 4 2,357 70 167,590 4.68 35,810 ~25.62
-12-75 6 2,357 70 167,590 4.43 37,831 26.58
erage _ A 35,688 25.56



Date
11-6-75
11-7-75
11-12-75

Average

Dunkirk Radiator Corp.
Cupola Scrubber Stack
Summary of Test Results

13

1b/hr 1b/hr

Actual Actual Allowable

Test Run # % Isokinetic (gr/scf) Emissions Emissions
3 110.8 .1951 16.99 24,47
4 99.0 .1402 13.25 25.62
6 101.2 .1409 12.55 26.58
.1587 14.26 25.56

Tahle 4



14

PLUME OBSERVATION

During the testing, opacity observations were made by Frank Shattuck, a

Senior Sanitary Engineer with the Region 9 Office. Mr. Shattuck isdcertifieﬂ by

the Department of Environmental Conservation as an opacity observer. Mr. Shattuck
documented his opacity observations on November 5, 6, 7, 10, and‘12, 1975 while the
cupola scrubber tests were in progress.

General Prﬁhibitions, 6 NYCRR 212.7 (Opacity of Emissions Limited) states
"No person shall cause or allow emissions having an opacity of 20% or greater from
any process or exhaust and/or ventilation system to be emitted to the atmosphere
except only the emission of uncombined water'.

During the observation made by Mr. Shattuck, there were no smoke violations of
6 NYCRR 212.7. Copies of the opacity documentation on NYSDEC form AIR 175‘(7/68)

Smoke Observation Form are included in the Appendix.
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STACK TEST CALCULATION SYMBOLS

¢

%n = Volume of dry gas sampde through dry gas meter (meter conditions)
cu. ft.
v = Volume of dry gas sample through dry gas m:ter (standard
Mstd conditions) cu. ft.
Voo = ‘ “Volume of water vapor in gas sample (standard conditions) )
s td cu. ft. .
total = . Total volume of gas sampled (standard conditions) cu. ft.
Vl; = . Volume of liquid collected iﬁ impingers and silica gél, ml,
Pbar = Barometric pressure at orifice meters in. Hg.
Pstd = Barometric pressure at standard conditions, 29.92 in. Hg.
PS = Absolute stack gas pressure, in. Hg. |
T, = Absolute average dry gas meter temperatu;e, °r
Toed = Absolute temperature at standard conditions, o3
Ty = Absolute average stack gas temperature R
&= Total sample time; min,
AHH = Average pressure drop across the orifice, inches HZO
Mg = Dry molecular weight, 1b/ib. - mole
M = Molecular weight of stack gas (wet basis), 1b/lb. mole
% C0p = Percent carbon dioxide by volume, dry basis
%0y = Percent oxygen by volume, dry basis
% CO = Percunt carbon monoxide by volume, dry basis
% NZ = Percent nitrogen by volume, dry basis _ : |
Vg = - Avcrage stack gas velocity, feet per scecond
Ko = Units constant for vclocity formula 45,43 ft/sec {]b - )li
., vhen using units in formula Ib-mole~"2
C = Pitot tube cocfficient, dimensionless 0.855 for Type S pitot
P tube ' '
(Vo P) Ave = : Avcrage velocity hcad of stack gas, inches H,0
‘Bwo = Proportion by volumc of‘water vapor in the gas stream,

dimznsionless

9A11201.0! (6/7&)



STACK TeST CALCULATION SYM3OLS
(Cont.)
Arca of stack, sq. ft.
Ar .a of nozzle, sy« fte
Diam:t.r of stack, inchas

Volumutric flow rate, vt basis standard condi tions, cubic
fust F:r hour i

Total amount of particulate matter collectad, mg. (Filtter,
probez, cyclon:, and flask)

Concontration of particulate mattwr in stack gas, dry basis;
gr/scf ’

\.;ight cmission rate of particulate, 1b/hr

Parcent of isokinctic sampling '



STACK TEST CALCULATION VIORK SHEET

Firm: /ﬁ)( //1./(//’/5)1'} /C7/J(//ﬂ72 z C_ ,(’.l/;)/fﬂ Test Date //’_{‘ -25/
Source: e £ 00 7 /7 e /’/7 2 un No. 3
19
From Ficld Data Sheets (AIR 224)
From Analytical Data Sheut (AIR 224.1)

V o= A S5 CF
m ) . .
4 = O min,
Poar = 28 (% in. Hg
Py = 27 63 in. Hg
Ts = /S R+ beo = __ (ST TR

- ~ ) ~ A = R o
Tm - ——-—'{L——' F + L}6J - .___'i—L- '2
Avevap = .5 3(2 in. H20
AH = 5. R in. H0

= S
Vlc d mL
Ap = L CCO7 7 Sq. ft.
Mn = I’. &.21/': ) mg
OAIR201.02 (6/74)




STACK TEo b LALLULATLIUE LU et

Firms ]’L/,u/t///”/g" (_’)Jc//ﬂ’zii C e 2s7 Test Date /& - 28
Sourc:t C oy vl 27 fﬁt/‘z//’«/"’f Z— jun Ho. =3
| [
Dry Gas Volum. (Standard‘ConditionsY (SCF)
v =v (17.71y [ P +eH
Merg | var 73,6
T
m
- ‘ 20 0d 1 2L
54 5 "/z z. .7/,> / 3 ¢
. 503

Volume of \ater Vapor (Standard Conditions) (SCF)

v, (0.04%74)

<<
]

(oSG0 74‘/>

— . -y 7
3] TEL SCF

4AIR201.03 (6/74)



STACK TEST CALCULATION WORKSHEET

. _— ' R : ) . . . P ., _ . -
Firme /,)L,'/L'i/(//f'/c /L/‘/JJ/’/JF{" P4 C_¢rz- /7 - Test Date /== 7S
Source: - L,;/’/’cﬁ e » f)l;/’(//’}rd’b Run No- i

Moisture Content

8 =V y x 100 = %
WO w , :

T X /OO0

iy
\‘\/\}
~

3, 782 455 793

i

371 e 3714

Ory Molecular Weight (lb/lﬁ - hale)
My = b (% €o,) + .32 (% 0,) + .28 (% co + % u2)

= yul’s z/> . ’3»8(3é> +.2¢ (7'2% 7 7>

?: 30 2 (i | Lo .4145'4/5772863..

yAl.1201.04 (6/74)



STACK TEST CALCULATIOW VORK SHEET

)67

Firm: T2 il Y redrs o~ Corz 2. Test Date
Sourcce: Cf“[/y7’g/,ﬂ’ f;f;/ﬂ(/yﬁgff(iwa ' un N9. S
Molccular Veight of Stack Gas (vet Basis) (1b/1b - mole)

= - +
Ms Md (1 Bwo) 1€ Bwo

= 30.72¢ (i - ?7D+/5( 3’7/>

- 25, 7/ /n/o/”,/'»— 20l

Average Stack Gas Vetocity (fcet pur sccond)

v =K C (Vap) Ave ’T‘
s PP S S
- N PN,
$ S

gAI.201.05 (6/7h)



STACK TEST CALCULATIOH WO SHEET

Tost Date // -6 ’7_(

Firme __ 177 //l/[ /[/- [/f/ﬁ/—éz C(”’&'yﬂ :

Sourcc C 4,/,/’(‘/;/7’ Qe g /7 (@2 - un No. 3
= ¢

Arca of stack (ftz)

N
- T

e g i

T s

= F42 £

Volumutric Flow Rate (Wt Basis) (Standard Condi tions) (cu. ft./hr)

Q' = 3600 (V) (A)(_T_ﬁ_d_)("s \,
P

(Ts) \ std/

\,

P YA, (?4/ 792 7(7 & 2/ '

S QLI OF e S

YAIR201.06 (6/74)



STACK TEST CALCULATION VORK SHEET

Firms T A /7/?’(//%%)12 Co/é}irest Date /-6 =T7S5

Sourcu A (_ LA r ///g -S.(‘ AN //OZ) 22 Run Mo 3
4 : .

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

c.s.='.015u(nn - ) |
o ¥in |
std .

Total Volume Sampled (Standard Conditions) (SCF)

total =Y *V
ota L Vstd

- 53993 4 3).782

- &85 775 SCT

9A1.2201.07 (6/7%)



STACK TEST CALCULATION WORK SHEET

Firm: DA /c?c%ﬂ257, (’Qv/zf’resc vate - & =78
-3

Source: C L;,{‘{/ A7 Sc 22 4//7 /,’7 ¢<.2_ Run No.
v/

Emission Rate in Pounds Per Hour (lb/hr)

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

W

_ ) 0 2 ) - ’ v : . |
(19 0e0) "‘%’ Y 9LLF97OS

E?i 775

/(7 2% //”/4/2

vy

Isokinetic Variation (Percené)

| I »»_ Ltotal (TB)J <2§ng> ( 3%._ ) 100

A V_P_ 8

- 85 772 )@ L 27, ?Z / /O
Q 007 7>(34 7?2\(2% 3 )(( o )/30

.//0.8/{

gATR201.08 (1/76)
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ANALYTICAL DATA

Plant Dordorek  1CadiA 70,0 Y=
Source C. (,l" ~d s7 S R i
Date S Run o. . ®

Correction for Acetone Particulate Content

Volume of Acetone Blank
Acetone Wash X Particulate
Sample (ml) Residue (mg/ml)

Net Acetone
Wash Particulate =
Weight (mg)

Evaporated
Solids from ‘-
Acetone Washings (mg)

Probe, Cyclone, and Flask Wash

452 mg = %.tmg - 26E m X 027 mg/m)
Imﬁinger.wash_ .
//.f"’- mg = /E S mg - { 275 m «x O mg/mi)
Weigﬁf of Particulate Col}ected {mg) :
Container No. Final Neight | Tare VWeight Weight Gain
I__Filter (s) ' : &3 7 mj :
P b Opclone | | wez
TOTAL ~—— | (84| ng
Wet Catch (mq)
Container No. ' Pértigglate weigg% .
é_,lmpfnqer Wash /,5 m
Impinger Condensate Suspended Solids /2.9 mj
| Impinger Condensate Evaporated Solids 45,/ _m
TOTAL WET CATCH £9:5  md

Volume of Condensate Collected (mi)
Container Number Finai | In\tlal Liquid Collected
B _Impinger # 1531 m | zo0m 3340 ml
Impinger #2 & #3 4792 ml Z’C’(J ml 292. 0 ml
b Sitica Gel  °  [/(24.¢4q 1576.5q 47, S qk 47.5 mi
TOTAL CONDENSATE VOLUME | ' &70.5 m

*Convert wevght of VWater to Volume by dividing Total VWeight increase by dens1ty'
of water (1 g./ml) _

Increase q. = Volume Water ml,

1 g./ml
9AIR 224.1 (10/74)
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STACK TEST CALCULATION VOoK SHEET

Firms :DL)I\JL/"Q/( RAacinle R Cor Test Date  //-7- 75
Source: C. (_;'/0(1"//7 S(-, /2 L/ﬁ)’) C L . Run No. | 4

[

From Ficld Data Shecets (AIR 22L4)

From Analytical Data Shect (AIR 224.1) -

V = E{ & > CQFO
A e Lol ]
4 = GO min
Poar = 29, 3] in. Hg
Ps = . ':\94\30 in. Hg
T, = 19/ 'F + U460 = _6574 “
T = El _F+ueo=_S4C ok
Avevap = . ¢ 59 % in. H,0
AH = ‘- 2 .)) ino HZQ

— .

V.I C= .’ Q-:ﬁ’ mL

’ fC)UC’7Z Sq. ft.
72 mg

= &

9AI1R201,02 (6/74)



STHCK TEST CALCULATION LOK Srkit

Firms o L)L'//yl'/c’/./j‘/(_ /(")/7(.'///? 7(’@ (_ortp. Test Date //~ 725

Sources ( (f7 C)j—/"? S pe /_/T)_/:’(f" VAR itun Ho. i
7 ) :

[3

Dry Gas Volumu (standard Condi tio'ns)‘-' (5CF)

v =v (17.70) [ P +eH
mstd m - bar 13.6
T
m
| g 3,28
. 29.31 * e
T S5 (/#/ﬂ7 7’> » '3 6 _

Sl

52 394 SCF

[

~ Volume of \later Vapor (Standard Condi tions) (SCF)

v =V, (0.0%474)

std c
T 581300 M74> ;

- 2¢. /32 S(F

gAIR201.03 (6/714)



'STACK TEST CALCULATION VIORKSHEET

Firms [0 o K RL s 7. (omp Test Date [ =778
Source: Coogpre 279 Sele S e s fun No. v

Moisture Content

BWO=V, - x 100 = %
s td ‘

'y

-~

oy

\4’\]

S
W

9
W

)

Dry Molecular Weight (16/1b - male)
My = ol (% co,) + .32 (% 0,) + .28 (% CO + % Hy)

- .4//(3./3 t ?‘2@’3) 7. 28((/ " 5>

=0 27 /_‘///_/,_ ol

3

—-—
—

YALR201 Lob (6/74)



STACK TEST CALCULATION VORK SHEET

Firm: - Dia A //3/( Aq/”f///ﬂ7//<’ Cozp Test Date '//"7‘75" ‘
Source: (;—zoﬁﬁf./{,;? ﬁQtAIO(///zééi/L,m ' Aun Ng. 4

Molecular Veight of Stack Gas (vet Basis) (1b/1b - mole)
M =M, (1-B ) +1C8B ’
3 d wo wo

-

. sp27( f.:%',?}) + & 3?7)

R VL /% Y

Average Stack Gas Vulocity (Feot per sccond)

s KC (/‘_‘) Av\.’
N P Mg
s/
= & /§;zf 3 /:) // —
I <5 4 29.30 % 2¢.18

<
"

Wi

_ =e el LS

9Alxzoi;05 (6/74) .



STACK TEST CALCULATIOH 10K SHEET

Firms Do lsid  Lapde s Fooo (Cmplest Date (L2775
Sodrc&:_ (’.‘ / /)C,//7 . g\(‘ J2¢ /7[) NSRS un No. ) 4/-

Arca of stack (ft?‘)

A =aTd®

EY

i
o 2
- // (/’ g
!/‘/

Volumctric Flov: Qate (wet Basis) (Standard Condi tions) (cu. ft./hr)

Q' Jam(V)(A) <t 'p *\‘
((T ) )('ZZ' |
e WW@(( (25

. /(,f’ P SES3 G Cec fY//’é :

it

\

9AIR201.06 (6/74)



STACK TEST CALCULATION LORK SHEET

Firms Do o g Fo7_ (e Test Date W-7-25
. . /
Sourcu C ¢ v hﬁ;jqéﬁz,,szé)ebqnw, ‘ Run Np. A

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

C's = L0154 { My

r————

Y,
§td
* .77 O
- s (
RN AT

= /'4_0‘? Q/z/scf

Total Volume Sampled (Standard Condi tions) (SCF)

V
total m w

W
)\
3
N\
+
;\
\.
VJ
N

9A1.:201.07 (6/7'4)



" STACK TEST CALCULATION WORK SHEET

eteg

v ’ s ¢
Dol l oG 2 720 Test Date __ L/~ 7 = 7S

Firm:
Source: (".gfli%ﬁzfuﬂ? _SE;A?c;;ASAéaebqf Run No. R4

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

- (1.0 1b/454,000 mg) M Qs
Veotal

- Q‘/’s?/uw 4%770 -
X 97()473’)

. Isokinetic Variation (Percent) ‘

1= (T, ) (29.92’> (.1 ) 100
total —_—
Lu v P, 9 J 530 / \ 60

sz Y ¢ N ,,,9/) >/00
((,)()()VP’A;)X(zS )’7(T 30)(¢O) {30 Q

ao 5 C
77.0 %

_9A1n261 .08 (1/76)
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ANALYTICAL DATA

Plant Dok 12 ) AT 7'(:/3_ C oxr
Source Cltopres /o p?  See /2 e Ioly & -
Date PN AY Run No. oF

&
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/m1)

Probe, Cyclone, and Flask NaSh

$§2,3 mg = $9.7 mg - (275 m X, 027 mg/m1)

Impin_ggr. Wash | ’

G. 4 ™ = J1. & mg - {( 200 mt X . 027 mg/ml)
_ Néight,of Particulafe Coliected (mg)

Containér No. L Finalv Weight Taré Weight __Mei ght Gai
1_Filter (s) . | , | 4247
iioved I I | 23"
TOTAL - = ol @477 04!9]

. ‘ Net'Catch (mg) - .
Container No. ‘ Particulate Weight
Impinger Wash : ' - & . 4 m
imginger Condensate 'Sug:éhded Solids | 8.0 _m
Impinger Condensate Evaporated Solids , , 37. é ~mql
TOTAL WET CATCH L 52.0 g
'Volume of Condensate Collectéd (lﬁ])»

Contéinér Number Final | Initial . Liquid Collecfedi ‘
B_Impinger #1 589 i 200 lﬁl - 389 O mi
3 Impinger #2 8 #3 | 22¢ ml | /o0 ml | _126.0 ml
| Silica Gel ° /1817.7 a 1781449 36.3 g ,36..3 m1f
[rOTAL CONDENSATE VOLUME _ | | ‘ - : 557.3 mi

%*Convert Weight of Water to Volume by dividing Total keight increase by densityl
of water (1 g./ml)

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

9AIR 224.1 (10/74)
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STACK TEST CALCULATION WOdK SHEET

Firtﬁ: E[,j/tj///;%/ /?ﬂ(//4727/? CC“/ZZ - Test Date // /0 -75
Source: L/, Vi //t")//ﬁ’ S ¢ 4/"4-7 e C dun No. {
I/

From Field Data Sheets (AIR 224)

From Analytical Data Sheut (AIR 224.1) '

v o= . UGS COF.

4 = 3> min.

Poar = ‘ 2‘7—_/_‘07 in. Hg

P, = 27.96 in. Hg

T, = /EL w0 = _LHC R
T = SO Feug0=_SHO °R
Avevap = . s 53526 in. H20

AH= A 35 O3S in. Hzﬂ

Vlc= .27,2'/ mL
y 0077 Sq. ft.
.”,gg)Qa;? mg

=

9AIR201,02 '(6/71»)



 STACK TEST CALCULATION V0K S

_DU/L/// //'?/cf /pﬂ(//ﬁfllé’ C/)ﬁ/’ Test Date _ /7 ~p =75
itun Ho. \j//

.

Firm:

- ywlA  Scpedolo éa
’ ;

Sourcoes

Dry Gas Volum: (Standard Conditionsf (5CF)

v =v_ (7.70) [ P +&H
g™ 7 1 .3.6]
T
) m

Volume of Water Vapor (Standard Conditions) (S CF)

v =V, (0.047k)

\
N
N
N
N
»
o
Y
N
N\
~/

9AIR201.03 (6/74)



STACK TEST CALCULATION VIOIKSHEET

. DC )/'L///;’/(_ @/’/77([‘ l ()(fﬂ Test Date // /0 ’Zr
ey v/ S.C/?é/_/"/ﬁ €. Run No- <

Firm:

Source:

Moisture Content

=V . x|00=%_

\
N
~0
R

‘\M

Dry Molecular Weight (1b/1b - male)
My = b (% CO,) *+ .32 (% 0,) + .28 (% Co + % No)

guenpg e ey 78 oce s /447/77" Focass
o 3,4 L6 :
g e .

e = 30, 25 724 ry’s

yAIR201.04 (6/74) |



STACK TEST CALCULATIOH WORK SHEET

Firm: DL/N/{)//’/C' ﬁﬁ(//ﬂf/’ C /8y Test Date /) -7
(::64252»/{/4 :SE:A?LQQZO/Arei/l,Q tun Np. \5//

Sources

Molecular Vieight of Stack Gas (viet Basis) (1b/1b = motc)

M =M (1-8 )+ 108
s d wo wo
~-. 3 :;o) + /5’( .33(;)

30 25(

20 2 /-%//% pnle..

-
—

Average Stack Gas Volocity (fewt per second)
___.’-——-‘—'—""’—/\

v = Kpcp (Voap) Ave ’IE__
\''p M
Y46

- o5 //;((o/g)(s?@(/ W/
55 742 £,05-

\

gAI.2201.05 (6/74)



S[ACK TEST CALCULATIOH YOK SHERT

Firm: 'DU/V///(’/Z Y 0////4 Cc‘)/’/’n.st vate /1 -7S

Sourca O (.//7(32/47 )C“/ e /'7«- R un iNo. f
7

3

Arca of stack (ftz)

A =t1","d2
144
7 //)4
iy s z;’

Volumutric Flow Rate (wet Basis) (5tandard Condi tions) (cu. ft./hr)

Q' = 3600 (V) (A) std) P ‘\
| ((T ) (:;//
;Z?%
- 5e00(33 74@(? 525 444 ??z

_ _ 0( ()(//‘()/ [ = AL g’l{'///?f

v

gAIR201.06 (6/74)



STACK TEST CALCULATION WORK SHEET

r.pc//17/c)//c’./c"' /2’)/47 C‘/’/’752 ' C;’*Z,é,? . Test Date /2 -'Z_S’
' -

, <~
& e ) L7 Sern? 4/4’/,7 g Run No. )

Firm:

Sourcue

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

C's = L0154 [ M,

Y
std

g0

s ) -
= 7 559

Total Volume Sampled (Standard Condi tions) (SCF)

Vt tal =Y *v
a y
° mstd vstd

o 359 + 12,992

- 37 .38 Sct.

9A13201.07 (6/74)



éTACK TEST CALCULATION WORK SHEET

Firm: -DC'/UZ//[/( E/y(‘///éj\m (:)(,/%Z./‘]_‘est Date // L/[) - 75—/
Source: C c,f/fi”///{) Sc 72 L//:?}Pg’fkun No. S

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

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

< % do00 3002'

>é?/

9¢ 000). ¢ =

- /'é>; /;Z AL!%&/;QAQ,

Isokingtic Variation (Percent)

I = vtotal (Ts) <29 92> ( ) 100
AV P o 530 60
n 8 8 -

~

(R

39.38 /)(( )
(o007 7)( 33 74/2)(29 /AX )

)

Ees O) 00

\

9ATR201.08 (1/76)



ANALYTICAL DATA

Plant T 1_,'/1//()/&” g/ /g )/-7 (7//%7 7//£’ C&ﬁ/—o :

Source __ C. (o) L2 S0y Lol e

Date 7N A fun Noe. ____ S

Correction for Acetone Particulate Content

Net Acetone Evaporated " , Volume of Acetone Blank
vash Particulate = Solids from ' - Acetone Wash X Particulate
Weight (mg) Acetone Washings (mg) sample (ml) Residue (mg/ml)

Probe, Cyclone, and Flask Wash

107 Hng = [/, ) m3 - ( 250 m x, 027 mg/ml)
Impinger Wash
2.8 mg = ‘? Smg - ( 2¢°C ml X ,0:27 mg/m1) -
Weight of Particulate Col'lected ‘(mq)

Container No. final Weight Tare Weight Wei ql"at Gain
h_Fitter (s) /728 m
il (074"
TOTAL 300, X _mg]

Wet Catch (mg)

Container No. Particulate Weight

F_Impfnqer Wash . Z. 8

Impinger_Condensate Suspended Solids /|, 7

Impinger Condehsate Evaporated Solids /&, )

TOTAL WET CATCH 20, 6

Vo lume of Condensate Collected (m1)
Container Number Final- Initial Liquid Collected

lepinger # 302 ml /¢ ml .2’[2;\7./7 ml}
Impinger #2 & #3 | /S €ml | /0C ml . 5¢. O ml
l, Silica Gel * 901. 54 | 85574 /6 gx | /6.7 m
|roTAL CONDENSATE VOLUME - 274 ) 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 (10/7h)
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STACK TEST CALCULATION VORK SHEET

Firms . Vo ///( ///70///47/( 0 (m,,c7 Test Date _ _//— 42 Zg’
Source: (@2 ,;/7[)2'/4 5(‘%’1//?/4 2 . fun No. é
7

L]

From Field Data Shcets (AIR 224)

 From Analytical Data Sheut (_AI& 22L.1) -

v - 5/.E 45 clF.

4 = (,; () min.

Poar = =29, 20 in. Hg

P, = 29;/2‘-‘%. Hg

T = ‘ _{5[ °F + L60 = ., S/ >°R
T = 773 F + W60 = "33 e}
Avevap = . 533 ine H,0

AH= 2 G/ in. nye
Y 2

v, .= Ijg-i'./m!.

An L0077 sq. ft.

MI"I //éf /‘:), mg

"

9A1201.02 (6/74)



STACK TEST CALCULATION L.0RK SHELT

Firm: 1701"/,/"5,'/{’/(,' f’/c///.ﬂ'/(ﬂ (,L:af/:*f Test Date 2/ =/2-75

Sourcc: Ci;cixéﬂ“z3/7 ‘5>Ciﬁ“c /4ﬂ/é Y Run Ho. é;

1

Dry Gas Volum: (Standard Conditions)#(SCF)

Vo= (17.71) [P 4ol
Ms td m _ bar 13.6‘:]

T
m

- . =.9/
= 5’/,6/5'(/7, ,'7/) 29207 7577
' o 33

e

= scas SCF

Volume of Water Vapor (Standard Conditions) (SCF)

Vw = v|
std c

(0.0L74)

- 0.9 01047

= 2776 SCF

9AIR201.03 (6/74)



STACK TEST CALCULATION WORKSHEET

\77'&//1//(')/ /4 54’«7///’7/ I Q‘)‘i /7 Test Date /=R -5
s Lovr S s0 e e iun e 4o
y , A

Firm:

© Source:

Moisture Content

B =V . x 100 = % .
wO w .

L+ S0484S

: @
RYT o oé‘-?é

W\

Dry Molecular Weight (16/1b - male)

My = A (% COZ) + .32 (% 0,)) + .28 (% €O + % Hy)

= y//(:vf’>ﬂ‘ 32(6/'3> +2‘0 @ 747 O>

e’

- 202X /,J%/,Z —0le.

yAll201.0k (6/74)



STACK TEST CALCULATION VORK SHEET

Firm: /) L/ L’/("'//L)/( ' /Z)/Q'C/)/;’j;(}/?, (:C)g/{) Test Date VI Rd 7f

C Lod Varsy. S o ))):7 e

un N?. C;

Source:

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

- 0
Ms Md (1 Bwo) + 10 Bwo

- T .‘22(/ ’,’_54—7> 4’/8\(\'347>

—

A Y/ Joile.

Average Stack Gas Volocity {feet pur scecond)
__/___

Vv =K C (Vap) Ave ’T
s PP S
\/ P'ﬁi
X7

sae (e s eem

/

S 34138 f/S

gA1.2201.05 (6/74)



STACK TEST CALCULATION V0K SHERT

Dtk oAl lon GO st Date /(1278

Sourc ( o ﬁz’)/ﬂ SC/? ‘- /—’ /;’ Er— un No. é’
77 '
Arca of stack (ftz)
A =ﬂfd2
1hiy

ft./hr)

Volumctric Flow Rate (Wet Basis) (Standard Condi tions) (cu.

Q' = 3600 (V) (A)( Tstd) (L\
P

Ty )
(Tg) _std/

- Z, co(H) 7>5>(7 6=

gA1R201.06 (6/74)



STACK TEST CALCULATION WORK SHEET

’Z?(,.yj//’)//.(/’/(') {’%(//»/J 7}?—« Cg’é’/’?l’cst pate / /’/,2'7f
CU/{’OZ-/? :_S(L/? Lr‘/.) /,7 <7 - Run No. és

Firm:

Sourcu

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

C's = ,0154 M,

Mn
std

- [;/5’6% | //5/-54’
'ajzfj,é?Lé/ S5

.

= 407 ;?/z/gxf

Total Volume Sampled (Standard Conditions) (SCF)

=V + V

Vv
total m W
std std

5 UYS +F . 776

Vi

by
~
‘\\
N
N
N
[
}\

9A1.2201,07 (6/7h)



 STACK TEST CALCULATION WORK SHEET

- Firm: Dok ik /(Au//ﬂ///( (o CZL/Test Date ) I8
Source: ¢4/1gm/fy S*ﬁ,?‘/gééé4;4L Run No. é;

4 »
Emission Rate in Pounds Per Hour (1b/hr)

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

= (Yosgeer) wsss

x 7536857 X9
77 RXY

= 1255 <Y

Isokinetiﬁ variation (Percent)

I= vtotal (Ts)’} <2§§g£> (%% ) 100
' LA PB.G

e -

(oeor7) (5477 (2790

- /0/.2%

- | <77, 2.2/'\)@4/) - {/li’)(/ = >/ao

GATR201.08 (1/76)
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ANALY TICAL DATA

18 S ,47 0 C@//’/ -

Plant
Source o0l A S /P ¢ e .
Date  J 2 ST Run No. &

Correction for Acetone pParticulate Content

Net Acetone
Wash Particulate =
Weight (mg)

Evaporated
Sotids from
‘Acetone Washings (mg)

Volume of
Acetone Wash X
Sample (m1)

Acetone Blank
Particulate
Residue (mg/m1)

Probe, Cyclone, and Flask Wash
33.3mg = /¢my - ( 3O m x ,0Z7 mg/mi)
lmpinger‘wash |
3,7 mg = [ 35 7mg - ( 360 ™ X » 027 mg/ml)
| Weight of Particulate Tollected (mg)
Container No. Final Weight Tare Weight Neigﬁt.Gain
|_Filter (s) #282_@3 |
P o e - 35.3
TOTAL — 461 .S nd
Wet Catch (mq)
Container No. Particulate Weight
# Imp;inqer Wash 3, ?5 m
Impinger Condensate Suspended Solids 4.2 m
Imﬁinger Condensate Evaporated Solids fg/ ,‘4% m
OTAL WET CATCH | 39.58 mq

Volume of Condensate Collected (ml)
Container Number Final ‘Initial Liquid Collectéd
B__impinger #1 SGCm_| _zoom 390 0 m
Impinger #2 & #3 24 ] ml /-0 ml /4. O ml
, Silica Gel - /7575a 1 [763 (q 339 o [ 339 m
TOTAL CONDENSATE VOLUME | 5647 m

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

Increase q. = Volume Water mi.

1 g./mi
9AIR 224.1 (10/74) .
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Department of Environmental Conservation

New York State
SMOKE OBSERVATION FORM

DIVISION AIR RESOURCES
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Department of Environmental Conservation.

New York State
SMOKE OBSERVATION FORM

'DIVISION AIR RESOURCES
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New York State Department of Environmental Conservation

DIVISION AIR RESOURCES SMOKE OBSERVATION FORM |
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wind dir. by plume.
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SUMMARY
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DIVISION AIR RESOURCES SMOKE OBSERVATION FORM
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_New York State . Department of Environmental Congervation

DIVlSION AIR RESOURCES | SMOKE OBSERVATION FORM
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¥
Mr. Hanson - Syracuse Lab 9‘ . :
Mr. Armbrust - Region 9 Office A )
Stack Samples for Analysis, Dunkirk Cupola Scrubber Stack "
November 17, 1975 : ' '"thﬂwf~°

!

. , 0
_ Stack samples for the punkirk,Cupola Scrubber Stack are o
enclosed ior analysis. These samples“were obtained by the Region oy
9 test team from 11/6 to 11/12/75. ‘ e s

The following samples are included for analysis:

punkick Cupola Scrubber Stack
11/6/75 Run #3 Filter #9-1ul

9-142
Quantity | Sample
3 Impinger catbh condensate
1 Impinger wash acetone . ..
1 Probé Wash mcetone - A
11/7/75 Run #U Filter #9-143
‘ ' 9-144
2 Impinger tatch condensdte
1 Impinger wash acetone
1 _ Probe wash acetone
11/10/75 Run #5 | Filter #9-145
| § Impinger catch acetone. A
1 Impinger wash condensate
_ 1 Probe wdsh acetone '
11/12/75 Run #6 Filter #9-146 .
9-147
2 ~ Impinger catch condensate
1 Impinger catch acetone '
1 ‘ : Probe wash acetone ¢

e T T ———————

1 Gallon Glass Jar - Silica Gellto be dried and returned for reuse. 3i;?"ﬂh
1 Acetone Blank

Pleasé notify the Region 9 Office of the results of'thf;:gniiys;p£3;

We also request that the empty sample bottles and Petri disheg be peturned -
to this offfce for reuse. ‘ : 4 N

H

¥ -

DPB/1b - | | | G
cc: Mr. McCabet//// : i



NEW YORK STATE DEPARTMENT OF HEALTH“““‘"” / -

DIVISION OF LABORATORIES AND RESEARCH

>‘ ‘~1! ),,/
CENTRAL NEW YORK LABORATORY R - -
7 SOUTH A STREET, SYRACUSE 13202 O e .
677 SOUTH SALIN E o e /
F;xe—f T :
November -25, 1975
To: R. Armbrus‘E, .Region 9 . ’.»'

From: A, Hanson Q.N'

Subject: Partlculate Results from Dunkirk Radiator, Cupola Scrubber Stack,
Chautauqua County. Collected 11/6 12/1975.

O\momoomwwmwbbbhbbwuwwwu

Conden-
Test Filter Sample sate Evap'd \
Number Number  Weight Volume Solids Notes
’ {milligrams) (ml.) (milligrams)
3,4,5,6 : 175 4.7 Acetone blank
9-142 358.2 :
9-141 276.7
268 56.4 Probe wash
~ 275 18.9 Impinger catch '
M.F. #1 12.9 Impinger condensate, suspended solid:
1010 - 45,1 Impinger condensate, evap'd solids
9-143 3%6.0
9-144 68.7
275 59.7  Probe wash
200 11.8 Impinger catch _
“MJF., # 8.0 ' : Impinger condensate, suspended solid:
825 37.6 o : '
9-145 192.8
250 "114.1 Probe wash
: 250 9.5 Impinger catch
M, F. #3 1.7 Impinger condensate, suspended solid:
450 16.1 Impinger condensate, evap'd solids
9-146 242.4 - ,
9-147 185.8
300 41.4 Probe wash
. 360 13.7 Impinger catch
M.F. #4 4,2 Impinger condensate, suspended solid
825 31.4. Impinger condensate, evap'd solids

RECEIV};D

NOV°61975
LY.S B
fNWdﬁ..MfuMl Eg'g‘fl’”’

J'ON

40N

4 HEADQUARTERS



New York State Department of Environmental Conservation Ogden Reid
584 Delaware Avenue, Buffalo, NV, 14202 ' 3030 tX Roonrtd,

Commissioner
HXOAROuxsen, .
Acting Regional Director £
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CUPOLA TESTING PROCEDURE

In performing or witnessing stack tests’on cupolas, the following proce-’
dure shall be iollowed in obtaining the required samples to determine compliance
with applicable air pollution rules. '

All testing will be performed according to EPA approved testing methods.
These methods are published in the Federal Register of December 23, 1971 and
New York State Department of Environmental Conservation publications AIR 100.8
(12/73), AIR 200 (7/73), AIR 200.1 (3/73), AIR 200.3 (3/73), AIR 200.5 (3/73),
and AIR 201 (12/73). Any deviations from these methods requires prior approval
in writing from the New York State Department of Environmental Conservation -
Regional Office. :

, The required sampling will be identical for jobbing foundries and produc-
tion foundries. The definitions of these two types ol foundries are included -
in 6 NYCRR 213. -

Three test runs will be required during the melt cycle of the
cupola. 6 NYCRR 213 defines the melt cycle as"the time in which the
metal is melting and available at the spout or tap hole, excluding any
time the equipment is idle, preheating or preparing for shut down'".

The first of the test runs will be at the beginnirng of the melt cycle

at the time the metal is available at the tap hole. The other two runs

will be performed immediately following the first while still operating

in the "melt cycle". Sampling for any test run must be completed within
15 minutes of the last charge to the cupola. :

If any of the air pollution control equipment is not normally
operated during the preheat phase of cupola operation, a second test
consisting of three runs is required to be performed during this period
with only the air pollution equipment normally operated for preheating
in use. This test will begin when the tuyere blower is turned on to
ignite the coke bed during the preheat phase and cohtinue through the
preheating whether or not the blower is operdting. ‘

Compliance will be determined by averaging the results ol the three test
runs and comparing these results with the allowable emissions based on process
weight. -

Process weight is all that material introduced into the cupola prior to
~and during the melt cycle. The process weight per hour equals the process
weight divided by the time of the melt cycle. If the testing was performed
on- two or more days, the process weight used to determine the allowable input
will be averaged lor all the days during which testing was periormed.
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