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1.0 Introduction
AirNova, Inc. conducted an emission test program at the -

_facility located in _on November 30, 1990. The

purpose of this test program was to demonstrate compliance with applicable

State of New Jersey Department of Environmental Protection regulations

governing the operation of a thermal oxidizer. The oxidizer is operated for

the purpose of controlling VOC emissions resulting from coating/laminating

operations. The specific parameters determined as part of this test program

included the following:

Inlet Test lLocations Qutlet Test Location
Total Hydrocarbons Total Hydrocarbons
Specific VQCs Specific VOCs
Moisture Carbon Monoxide
Flow Rate Carbon Dioxide/Oxygen
Moigture
Flow Rate

Determinations of those parameters listed above allowed for the additional

calculation of the destruction efficiency for volatile organic compounds.

Presented in this report are the complete results of the test program.




2.0 8ite Information

The emission control device under evaluation is a Huntington Energy
Systems regenerative thermal oxidizer. The fume afterburner operates at a
combustion chamber temperature of 1500° F with a residence +time of 0.50

seconds. The Huntington Energy oxidizer system controls the emissions

emanating grom ee coati laminating lines. The lines are operated for the

N

purpose of surface coating of adhesive backed films. Solvent vapors emanating

o — e Rt

L

from each process enclosure are exhausted by negative draft capture hooding
and vented to a common section of exhaust ducting. The vapore are
subsequently routed to the Huntington Energy thermal oxidizer.

Outlet emission sampling was conducted in a vertical section of 40 inch
ID exhaust ducting with sample ports situated at 902 apart and located
approximately 4 duct diameters downstream and 1 duct diameters upstream from
the nearest flow disturbance.

Inlet sampling was conducted in a common section of horizontal ducting
located at the termination of the inlet ducts for presses one, three and five.
Inlet flow measurement was made at the common inlet of coaters one and three
with three ports located along one side of the rectangular ductwork. The

ports are located 2 equivalent diameters upstream and 5 equivalent diameters

downstream from any flow disturbance, Additional flow measurement for the
calculation of total inlet flow was made at coater five. Three ports located
along one axis of the horigontal duct were used for all sampling. The ports

are located 5 eqguivalent diameters upstream and 30 equivalent diameters

downstream from any flow disturbance.



3.0 Test Results

Presented in this section are the results of the test program. The data
are presented on individual tables according to emission parameter to
facilitate comparison and analysis. These tables , their parameters and page

numbers are as follows:
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Parameter Page

Flow Rate Data 4
Isopropanol Emission Summary 5
Methylethyl Ketone Emission Summary 6
Ethyl Acetate Emission Summary 7
Toluene Emission Summary 8
9
0
1

Carbon Monoxide Emissions

CAJWC)J{;JW&OC.OW
QO =3O O Lo -

Total Hydrocarbon Emissions 1
Destruction Efficiency Determinations 1

The results of the test program indicate that the Huntington Energy
Systems thermal oxidizer exceeds the mandated New Jersey Department of
Environmental Protection reguirement for VOC destruction. The demonstrated
VOC removal efficiency averaged 96.8%. Emissions of carbon monoxide averaged
a concentration of 29 ppm and an emission rate of 2,45 lbs/hr. Total
hydrocarbons were emitted at an average concentration of 100 ppm with a
corresponding mass emission rate of 4.80 lbs/hr.

An additional concern during the compliance test program was the
verification of complete fume capture for the total permanent enclosures
encompassing the three coating lines. The procedures used in evaluation of
the enclosures included ensuring inward air flow, adequate draft velocity, and
leaktight integrity. The criteria for acceptance were met and 100% VOC

capture can be assumed.
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Table 3-2
Isopropanol Emission Summary

Run Concentration Emission Rate
(ppmV/dry) {lbs/hr)
1 Inlet <2.0 <0.30 7
Outlet 2.0 <0,36-
2 Inlet 2.0 <0.31
Outlet <2.0 <0.38
3 Inlet 11.1 1.62
Outlet 2.0 <0.34

Standard Conditions: T70°F/29,92 inches Hg




Table 3-3
Methyl ethyl ketone Emission Summary

Run Concentration Emission Rate
(ppmV/dry) (1bg/hr)
1 Inlet 742 131~
2 Inlet 732 136
Qutlet 25.9 5.87
3 Inlet 881 154
Outlet 9.5 1.91

Standard Conditions - 70°F/29.92 inches Hg



Table 3-4
Ethyl Acetate Emission Summary

Run Concentration Emission Rate
(ppmV/dry) (1bs/hr)
1 Inlet 35.2 " 7.62 ’/
Dutlet <1.0 <0, 26
2 Inlet 32.6 7.34
Outlet <1.0 <0.28
3 Inlet 1.0 <0.21
Qutlet 1.0 <0,25

Standard Conditions - 70°F/29.92 inches Hg



Run
1 Inlet
Outlet
2 Inlet
Outlet
3 Inlet
Outlet

Standard Conditions -

Table 3-5
Toluene Emission

Concentration

{ppmV/dry)

60.0
2.5

59.3
2.5

18.8
1.0

70°F/29,92 inches Hg

Summary

Emission Rate

{lbs/hr)

13,6

14.0
0.73

4,21
0.26



Table 3-6
Carbon Monoxide Emissions

Concentration Emission Rate
(ppmV dry) (1bs/hr)
Test No. 1 30 2.52
Test No, 2 _ 30 2.64
Test No. 3 28 2.18
Average 29 2.45

Standard Conditions: 70¢F, 29.92 in. Hg




Table 3-7
Total Hydrocarbon Emissions
(as Methane Ci1)

Concentration Emission Rate
(ppmV dry) (1lbs/hr)
Test No. 1 112 5.38
Test No. 2 109 5,50
Test No. 3 79 3.53
Average 100 4,80

Standard Conditions: 70°F, 29,92 in. Hg

=10~




Table 3-8
Destruction Efficiency Determinations
(as Methane Ci1)

Incinerator Inlet Incinerator Qutlet
Tegt No. Concentration Emission Concentration Emission Destruction
Rate Rate Efficiency
(ppmV) {lbs/hr) {ppmV) (1bs/hr) (%)
1 3813 150.2 112 5.38 96.4
2 3664 150.2 109 5.50 96,3
3 3722 145.0 79 3.53 97.6

Average 3733 148.,5 100 4,80 96.8

Standard conditions: T70°F, 28,92 in. Hg
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4,0 Sampling and Analytiqal Procedures

The sample collection and analysis techniques utilized in the completion of
this test program were performed in accordance with current NJDEP and EPA
reference test methods. Published Federal Register and New Jersey
Administrative Code methods employed in characterization of the inlet and

outlet test locations included the following:

EPA Method 1 - BSample and Velocity Traverse for Stationary Sources

EPA Method 2

[

Determination of Stack Gas Velocity and Volumetric
Flow Rate

Gas Analysis for Carbon Dioxide, Oxygen, Excess Air,
and Dry Molecular Weight

EPA Method 3

EPA Method 3A - Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions from Stationary Sources

EPA Method 10 - Determination of Carbon Monoxide Emissions from
3tationary Sources

NJ Air Test - Procedures for the Direct Measurement of VOS Using
Method 3-7 a Flame Ionization Detector

NJ Air Test - Procedures for the Sampling and Remote Analysis of
Method 3-9 Known Organic Substances using a Gas Chromatograph

with a Flame Ionization Detector

The methodologies employed in the determination of the specific emission of

interest are fully described below.

4,1 Exhaust Analysis System and Instrumentation

The exhaust emission analysis system was housed in AirNova's mobile
laboratory which was parked adjacent to the Huntington Energy Systems thermal
oxidizer. The inlet and exhaust samples were transported from the filter
probe assemblies to the analysis trailer by a heated Teflon lined diaphragm

-12-



pump through 100 feet of 1/4" heated Teflon sample line. This portion of the

system was heated to 375° F to prevent the condensation of water and high
molecular weight hydrocarbons. A heated filter at the inlet to the sample
line and a second filter at the inlet to the pump prevented particulate matter
from entering the analysis system. The analytical system was configured in 5
parallel legs. The first two sample paths were maintained at 375°F up to the
total hydrocarbon analyzers. The sample 1in the other three legs was
refrigerator dried before analysis, Two ice-bath refrigerator coils removed
the water of combustion before supplying the samples to the CO COz and 02
analyzers. A selector valve in each leg admitted sample, zero, or span gas to
each analyzer . Zero and span gases were connected directly to the
hydrocarbon analyzer and selected by analyzer front panel controls. A system
of flow control valves in each leg and a system bypass valve combined to
permit precise flow control at each point in the system. Flow meters in each
leg were used to set and monitor the sample flows,

Carbon Monoxide (€0O) - Carben monoxide was continuously monitored using

a Beckman Model 865 nondispersive infrared analyzer in the range of 0-100 ppm.
The analyzer relies on the selective absorption of infrared light at the
wavelength particular to carbon monoxide. It then makes a comparison in
signals between a reference and sample cell. The instrument was spanned with
NBS traceable standards of 7 ppm, 53 ppm CO, 92 ppm, and zeroed with zero-

grade nitrogen.

Total Hydrocarbons (THC) - The determination of total hydrocarbon
concentrations at the inlet and outlet test locations was accomplished by
employing New Jersey Air Test Method 3, "Sampling and Analytical Procedures

for the Determination of Volatile Organic Substances from Source Operations".

-13-



This method involved the cpntinuous analysis of source gas concentrations by
utilizing a high temperature flame ionization detector (FID).

Sampling involved withdrawing exhaust gas directly from the emission
source through a heated Teflon sample line and filter for immediate analysis
by the FID, This provided a continuous determination of hydrocarbon
concentrations for the entire sample period.

Total hydrocarbons were measured using two Ratfisch Model RS855 heated
total hydrocarbon analyzers. These instruments use a flame ionigzation
detector, with a heated sample path maintained at 350°F to prevent the
condensation of high molecular weight hydrocarbons. The detector was fueled
with hydrogen and used blended air as the oxidant. The analyzers operate on
the principle that a small electric current is detected when a gas containing
carbon atoms is oxidized to carbon dioxide in a hydrogen flame; measurement of
this current provides an indication of concentration for organic compounds
present in the gas sample. The instruments were gpanned using certified span
gages containing 30 ppm, 189 ppm, 260 ppm, 1112 ppm, 1887 ppm, and 2990 ppm
methane (CHs) with a balance of air, The instruments were zeroed with
hydrocarbon free air.

Specific Hydrocarbons - The determination of Volatile Organic Compound

(voc) concentration at the 1inlet and outlet sampling locations was
accomplished utilizing New Jersey Air Test Method 3-9. This method involves
gas chromatography techniques providing for the identification and measurement
of the solvent compounds in gaseous samples.

Sampling was conducted using the procedures outlined in section three
where an integrated sample was collected in a tedlar bag by evacuating its
rigid air-tight container. This method allows for the direct collection of a

-14~



sample minimizing the chanpe of dilution or contamination. A flow rate of 1.0
liters/min was maintained during the test run. Following sample collection
the tedlar bags were returned to AirNova's laboratory for immediate analysis.

A Varian 3400 gas chromatograph with a flame ionization detector was
used for the analysis of Volatile Organic Compounds. The FID was fired with a
mixture of pure hydrogen and hydrocarbon free combustion air. Gas
chromatography provides for the separation of constituents in a gaseous
mixture based on their differences in relative affinity for a given packing
material in a column. The continuous process of repeated adsorption and
desorption steps results in their passing thorough the column at different
rates. The gases are analyzed separately at the column exit by the flame
ionization detector which as an affinity for organic material, The analysis
was referenced to prepared laboratory standards.

Carbon Dioxide ~ Carbon dioxide levels in the oxidizer exhaust were

determined by a Horiba PIR-2000 infrared analyzer. Most molecules absorb
infrared radiation of a specific wavelength and the degree of absorption is
proportional to the concentration at constant pressure. The Horiba Model PIR-
2000 continuously determines the concentration change of a given component by
measuring the infrared absorption specific to the component of interest.

The infrared radiation emitted by the light source passes through the
sample and reference cells to the rotating chopper where it is modulated. If
a portion of the infrared radiation passing through the sample cell 1is
absorbed by the sample gas, a decrease in the amount of radiation reaching the
sampling side of the detector cell will result. This difference causes a
membrane between the sample and reference cells in the detector to produce an
electrical output which is amplified and directed to a meter and recording
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device,

Because the component gas of interest is sealed in the detector cell
it absorbs radiation of the wavelength specific to that component and does not
respond to any other wavelength, so that the concentration change of that
component alone can be determined.

In the case of a component that partially overlaps the absorption
wavelength of the component of interest, a solid filter is provided to remove
the infrared radiation of the overlapping wavelength, eliminating the effect
of the interferent.

The span gases used for carbon dioxide comparison were 2.17%, 4.60%
and 9.12% mixtures in nitrogen with a component blend accuracy of *2%.

Enclosure Verification

As part of the emission compliance test program, the verification of
100% VOC fume capture was demonstrated. The measurements performed in
evaluation of the total permanent  enclosures for fume containment

effectiveness are as follows:

The airflow direction inward into the enclosures
through the natural draft openings was verified by the
use of tel tru smoke sticks. The leaktight integrity
of the enclosure was measured with the same smoke

source

The airflow velocity through the mnatural draft
openings was measured using a vane anemometer. At all
three locations the airflow velocity exceeded 200

-16-



ft/min

The VOC fume pickup hoods were at least four
equivalent diameters away from the nearest natural

draft opening
Measurement of the natural draft opening dimensions to
ensure the total surface area does not exceed 5% of

the total combined surface area of the enclosure

Data Reduction

The response of each instrument was continuously recorded on a strip
chart recorder. All instruments were zeroed and spanned before each run and
the response to zero gas and span gas was checked at the end of each run. A
run consisted of sampling for one hour during normal press operation. At the
beginning and conclusion of sampling the strip chart was marked with the test
number.

The average instrument response during each test was manually read from
the strip charts and tabulated in chart units. Sample concentrations were
calculated based on the instrument response relative te the zero and spans
using the appropriate instrument response characteristic as determined from

the pre-test instrument calibration curves.



Appendix A

Calculations



METHOD 2- Veloacity Traverse

Frogj.  Mes, 1331

Test Date 11/320/90

Barometer 30.19
Fritot Cp 0. 39
Traverse 1
Traverse Delta-P Temp.
Foint (in. H20) (Deg.F)

A-1 4.5 112

A-z 6.1 1ig

A—G Se D 1132

A4 4.9 i14

A5 4.0 il

A-& 2.5 i

A-7

A—-8

A-3

A-10

A-11

R-12

E—-1 2.3 113

B-& 5. O 114

B-3 4.8 113

B—4 e iz

B3 1.9 112

BH-& 3.0 112

EB-7

B-8

B-9

B-10

B-1i1

B-1&

Mol.We. (1b/male) 8. 65

Moisture (A 1.6

Temperature (F) 113

Velacity (FRMD B808e&

Flow Rate (DSCFM) 8z10
# Poinmts 1
Fea {inHZ0) -1.2
coz (%) 9]
CO (%) 4]
O %) 20,8
Modisturen i.6
Arga (FLe) .11

Std. Temp. O

Oxidizer Inlet

Traverse 2

Daelta—-F Temp.
(ivi. H20) (Deg.F)
.2 11&
£.3 118
D3 113
T 0 114
Tl 8 i13
T 3 1i4
Go 3 11g
34 113
3. & i1ls
3.k 1i4
I 113
2. S iz
=h. 87
1.5
113
8ezE
8757
# Foeints 2
Frgg (iveHE0) ~1.9
Coz (% Q
(M) W
0z (%) =0, 8
Moisturen 1.5
Arealfia) 1.11
S5td. Temp. 70

Traverse 3

Delta-—-f
{im. HED)

(ST ELIR Ei R e B S ]

a5 Ny N

* »

O (VI U8

fo 0o (000~

# Points
Fg {inHa
COs (%)
20 (%)

O (%)
Molstiuren
Area (i)
Std. Temp.

Temp.

(Deegg F)

113
113
11&
114
113
113

1iz
11
113
Li3
114
113



METHOD 2- Velocity Traverse

Froj. No. 1533
Test pate t1/30/30 N

Barometer 30,19 Oxidizer Inlet #5
Fitot Cp a. 39
Traverse 1 Traverse =2 Traverse 2
Traverse Delta—i Tanp. Delta-i Temp. Delta-P Temp.
Fodrt {ive HED) (Den.F) (iri, H20Y (Deg.F) (ir. HZ20) (Deg.F)
A-1 .65 140 0. 64 134 Q. &8 136
a-—- 0.73 140 0O.72 i35 0. 75 136
A-3 0. 63 129 Q. 80 133 0.71 138
R—4 0. 62 140 0. 68 136 0. 63 137
A-S 0. 88 128 0. 65 133 0. 695 139
A—-6 (. 88 139 Q.75 134 0. 88 13
a-7
A-8
A9
A—-10
A-11
A-12
B-1i 0. B7 140 0,61 136 0, 30 139
B-2 0. 64 14C 0. 59 136 0. 80 129
B-3 0. 55 140 0. 56 136 0. 64 138
B4 O.64 140 0. 79 135 0,72 1328
E-5 0.73 129 0. 81 136 0. 95 139
E-& 0. 58 140 0., 635 136 O, 560 140
EB-7
B-8
E-9
B—-10
B-11
B~-12
Memla Whe (lB/mole) Z8. 65 28. 67 28,72
Moisture (%) i.6 1.9 1.0
Temperature {(F) 140 125 138
Velocity (FRM) 3495 3509 3528
Flow Rate (DRBCFM) 7628 7724 7766
# FPoints i&e # Points 12 # Points 1&
Fao (inHEO) -, 2 Fa (1nHE0) - & Fs {inHZ0)} —-2. 3
Co= (W) Q coE (L) 0 coz (%) &
co (%) 0 co (%) 0 Cco (%) 0
02 (%) 0.8 oz (%) 20, 8 gz (%) 20. 8
Moisture® 1.6 Moistures% 1.5 Moistured 1.0
Area (ft ) 2.3 Area (ftE) e 5 Orea (L) 2.5
Std. Temp. 70 Std. Temp. 70 Std. Temp. 70



METHOD 2- Velocity Traverse

FPemoie Neow 1331
Tezst Date 11/3Z0/90

Barometer 30.13 Oxidizer Qubtlet
Fitot Cp 0,99
Traverse 1 Traverse o Traversa 3
Traverse Delta-F Temp. Delta-F Tenp. Delta-R Temp.
Fordmt (ivi. HEDY (Deg.F) {inm. Hz0) {Deg.F) {(iv. Hz0) (Deg.F)
A-1 0. 44 333 0, 35 =81 0. 38 285
A~z 0O.51 303 0, 41 283 0. 41 28BS
A-3 055 2EC O 48 =83 0. 4z =287
A4 G, 28 301 0. 53 cB6 0. 45 290
A3 0. 33 315 O, 34 =88 O 44 SO
A—& 0. 35 290 O &3 =295 0. 34 303
A-7
A—-a
A-93
A-10
fA—-11
A-12
E—1 0. 44 33 0. 33 =89 0. 30 =39
B-& 0. 46 306 Q.47 276 0. 38 308
B-3 0. 46 =297 Q. 48 273 Q. 24 308
B—4 L =283 Q.5 27 4 0. 39 291
B-5 0. 35 =59 W = =79 O, 42 =8E
B—~6& 0.53 270 0. 64 =84 0. 32 298
BE-7
B8
B3
BE-10
E-11
B—-1&
Mol.We. (1b/male) 8. 86 £8.83 £8. 84
Moisture (%) 0.5 0.8 0.7
Temperature (F) =36 =83 234
Velocity (FEM) 3144 3256 2921
Flow Rate (DSIEFM) 19324 20284 17948
# Points ie # Points = # Points P
Fea(irHz20 O’ Frag (imHE0) Q. 27 Pa (inHS0) 0.2
COe (%) 0.7 Coz ™) 0.7 cCoz (%) 0.7
CO (% 0 co (W ] CO (%) 0
O& (%) 20,2 0= (%) 0.1 O (%) 20. 1
Mhod st uran L Mol st wureh . 8 Mazisturen Q.7
Area{fta a.72 Area (Fta 8,72 Area (FL ) a8.7&
Std. Temp. 7 Htd. Temp. 70 Std. Temp. T



Rutr N,

Meter Vol. (DCF)
Moisture Gain (g)
Avg Meter Temp(F)
Std. Temp. (F)

Meter Coeff. (Y)

Meter Vol. (DBCF)
Water Vapor (SCF)

Stack Moisture (%)

METHOD 4— Moisture Determinaticw

Freaje N 1331
Test Date 11/30/90
Rarometer 30.19

Inlet

1 c

45. 822 48. 26&
16.0 14. 4
&7 0 79.0

70 70

1. 0G4 1. 004

46.685 45. 087

0.7578  0.6810

1.6 1.5

70

1. 004

44, 256

0. 4307

1.0

70

0. 9599

4, 474

0. 2035

0.5

7O

0. 999

44,511

0. 269

Ll

44, 501
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Appendix B

Coating Formulations and Usage



Attachment
Surface Coating Data

Machipe #1

Material Being Coated

Type of Coating

Coating Density (1lb/gal)
- Unthinned
- Thinned

Coating Rate (gal/hr)
- Run #1
- Run #2
- Run #3

Coating Alteration

Approximate Distance From
Coating Head to Exhaust (ft)

Polyester for
Sail Cloth

Polyester
Thermalset
Laminating
Adhesive

~F =
[+al e

Addition of
Solvent Thinner
and Cross-
Linking Agent
(Catalyst)

Machine #3

Polyester for
Sail Cloth

Polyester
Thermalset
Laminating
Adhesive

~d ~4
o o

Addition of
Solvent Thinner
and Cross
Linking Agent
{(Catalyst)

Machine # 5

Silicon Release
Coated Paper

Acrylic Pressure
Sensitive Adhesive

~ ~d
(WA V5

22.7
19.2
19.2

Not Altered

10



Appendix C

Data Sheets and Calibrations
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INSTRUMENT CALIBRATION REPORT

Instrument : Beckmarn 865 COo

S/N:

Range: 3 Gain: 4.5 Zeros 2.9

Eyl. ca

N, CONC ppm % FS

Zerc TR Q.0 "BO=
SXl4cE6 17. 4 ED-§ Bl=
BAL 1955 49. & S53.8 B&=
SX180&4 S 95. 0 3=
SX13917%5 B4=

AirNova, Ine,

Tune: aE

Coefficients for 3rd Order
Polyrnomial Curve Fit

2. 61300E~07
7. 82700E-01
Se 481E0E-Q3
-1.25660E-05
Q. OQO0OE+O0

Cxllirigswond.

NJ

e,

-
o
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INSTRUMENT CALIBRATION REFORT

Instrumernt :HORIBA FIR-20O00
S/N:

Rarige:

CO= ir NE

HirNova,

203011

Gairn: 1.2 Z

coz

CONC % % FS

Irc.

Q. 000
1.8z4
3. 648
Se 472
7. 296
9. 120
4. 800

Coxllivgswood,

er:

N

Calibraticon Date:

o

5-’

Feb 8,

1989

Coefficients for 4th Order

Folyromial Curve Fit

o s At ] ML AL Uk Stk o 1AL g A v S M S P e IR i . S A8 Sl bk e e AR NS Y e

7o 4E7B0OE~CL2
EBE&= —-4.86810E-04
B3= 1.331S0E~OS

B4= -5, 47520E~08
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INSTRUMENT CALIEBRATIOM RERORT

Irnstyrument :Oxymat &

5/Nz

Rarge: Z2T% Gain:

Cyl. gz
N, CONC %

Zers  o.oo

&.87
8.355
16. 10

=il B8O

H1rMDY A, Dre.,

CalibratiomDate: Mar 16, 13289

Zero: Turne:

Coefficients for 4th Order

% FS Folyrnomial Curve Fit
o 0.0 BEO= Q. 00000E+Q0
Z6. 3 Bl= Z&.54300FE-01
Sl 2 BE= 0, OQO0Q0OE-+Q0
Ci. 3 B3= Q. QOO00OE+OO
8i.¢6 Bé= O, QOO000OE+OO

Collingswoog,
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METER SIZE: CL175
DATE TESTED: 10/05/89
PROVER NO. 1264

| ¢ METER NUMBER: 6837018

TEST # 1
TEST # 2

TEST # 3

TEST & 1

TEST # 2

TEST # 3

PUBLIC SERVICE ELECTRIC AND GAS COMPANY
GAS METER SHOP

PRCOF TEST RECORD

DATE RECEIVED: 10/04/89 INSPECTOR: C. RIZZA

MANUFACTURER: ROCKWELL

TEMPERATURE: OIL : 73" F.

PROVER AIR: 73° F.

175 C.F.H.
2.0 CU. F;? ----- PERCENT PROOF 100.0
2.0 CU. FT. 100.0
2.0 CU. FT. 100.0
35 C.r.H
2.0 CU. F;j _______ PERCENT PROOF 100.1I
2.0 CU. FT. 100.0
2.0 CU. FT. 100.0

f A calibration and accuracy test was performed on test meter number 6837018 for:

AirNova Inc

931 Haddon Avenue

Collingsweod,N.J.
08108

METER REPAIR SUPERVISOR

CARRMEN RIZZA -

(bante %/“‘

/
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1. AR ANOLA  Cop PorATION
S S757- C\’/A-/ﬂffv Al
L=p fﬁu/(:;:/\/l Nd. 0F/cF

Weight Traceability
- Certificate

The balances listed below have been serviced by our representative on

feb 9119920

This is to certify that the fest weights used are fraceable to the National
fnstitute of Standards and Technology.

) Anatytical Precision
METTLER Identification number of test weights used: N
¢
METTLER cailbration date of fest weights used: - /=477

National Institute of Standards and Technology ’737//5—41 70 ETY T
test number:

Modet and serial number of baiances serviced:

f 245 1/ Y¢

-

' o, ‘-/ .
ey 4 A jzave 7
METTLER Service Representative .7

TA i FIC
’ N - .

£

Date o'f Issue

Mettler Instrument Corporation » Box 71 » Hightstown, NJ 08520 « (609) 448-3000 » Telex MICO 7607376 ’/(}



PITOT TUBE CALIBRATION DATA

Pitot Tube Identification Number: S $1L

Date:_}/["‘l/qo

Calibrated By: Pobed MEEyAne -~
”

"A" SIDE CALIEBRATION

8pstd bp(s)
Run No. | (in. Hg0) cﬂl.ﬁﬁzm “p(s) Dev.
1 G2 €5 846 |-0.002
2 b2 | 85 | \Q4p |-ow002
3 -y &Y 831 | 0003
Average 81
"B" SIDE GALIBRATION
bpstd 2 (s)
Run No. (;::.H%EO) (ii.ﬂézo) Cocs) Dev.

1 |63 8L |1 BKW7 |bep3
2 PR (8< \gSZ

0.002,
3 V62 88 |52 |6.002.
Average ’%SO
p(e) bp(s)
Dev. cp(s) - cp(s)(avg.) = (MUST BE £0.01)

Cp Difference = A

avg. ~ Bavg. = O O72. (MusT BE

£0.01)



DRY TEST METERS - LOW FLOW

V4 = Volume dry test meter

Ty; = Temperature wet test meter

ITy = Inlet temperature dry test meter

0T4 = Qutlet temperature dry test meter

Ty = Average temperature dry test meter

Py = Barometric pressure, inches Hg

T = Time

Dy = Differential

pressuras wet test meter

1 CF = 28.32 £
1 & = 0.03532 CF

Calibrated By  a/bo.
Date g/ 2‘7/%’2( Meter No. /
|
Thermometer — Leak Check Q.
Flow Rate v, vy T, Iy | ooty | X P, T
1 LEM/2 CFH |, g¢3 | 590 3524.% S32< 3045 20
4 LP ®
Dm
Vy x (Pb + '1'3_0) x (Td avg + 460)
Vy x Py x (T, + 460)
Flow ¥
282 x (304X +_o ) x (8325 +460) | o
. S90  x_ Qous x ( 526.% + 460) 2 e |+ 773
—
——'/
% ( + m 4 LPM/
— 8 CrH
e x ( + 460)
VW = Volume wet test meter Conversions:
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|22 /7‘539 /eier /b . ol
L1 rrzom g 7 & S Lok’ Check /54
N Flow Fa7e > 7% 7. l va
L LLPmAR AR | 1 3C3 | 3¢d | ¥R 22 e | /0]
Yo X Y X Tysvs
Yy XPb XTo .
(Lo X
L A0S X970 X ¥ 1 45T/
Ll X RG DL XS A 999

Jedis s
L TR P S '

i

Tt @
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Project Number

Plant

Test Number

Date_//~ BT - 7O

Time

L o

Sample Type.

~ Sampling Location_ Jsui -

Orsat Anaiysis

Sample Type
Continuous)

(Bag, Integratad,

RUN

GAS

ACTuM, AT

ACTHAL
b ALLZ G

AGTUAL
ACMANG ver

REACING

Run Number

Operavors

Ambient Temperature

%

Barcmeter ;?:j, / &

Fyrite Analysis
CO-_ 0

——

Field Data - Moisture
fTime

Final Meter Yol.)92.%67

Initial Mtr Vol.). 075

Pitot

coefficient

o]

QumeTisactus &y
REAGING HINGS ACTUAL
€Oy REAQUIGY

COmET by acTUM, O
REAQING MUY ACTUAL
Oy READING

N2mET 11 100 i
ACTULL €O AEACING

TRAVERSE POINT LOCATION & YELOCITY DATA 8Y

e e ————

0=

TRAVERSE| A»FRACTION | B=Ax].0.
POIRT | QF
HURBE

CaB+MIPPLE
RIPPLES

e P W

YELOCITY STACK

HEAD  [TERFLRATURE
1) °F

gy, intiy0

. =

e oy Al it b T —— =

jrgpurm
i

1aartiih - -

s ’rd

1yél

I

s s

) {5

wloml wlojlwiofw]lmie-

A [5-

- he

_&1\\(‘_} L

I
tymmey

IS

Total Meter Vol. HS 22
| Meter Temp. In S /%3

b:7 Qut

STAT o

- ﬁl\q

otameter Setting X
Final Hzo Vol ... 0.2 ou 7
Clnit. Hp0 Vool JJ i

RNeT Vo lume

i ALY T e LAl & e e + e = — & e

OIAGRAM OF STACK, PORTS, & TRAyE

! Jomments:

POINTS (indicate direction of ri

INSIDE DIMENSIONS OF SAMPLE PLAN

STACK GAUGE PRESSURE in. H20

NEAREST UPSTREAM DISTURZANCE

NEAREST DOWNSTREAM DISTURBANTEZ

PROCESS & CONTROL EQUIPMENT

DESCRIPTION




Lo
i o

s gy L

g g w

Orsat Anaiysis

Sample Type (Bag, Integrated,

Plant
Date Continuous}
 Sampling Location___ZLsy. .o 77 auN u e :
| Sample Type -7 .+ /7 GAS sane | MO [ aoowe | Y| e |
Run Number e 0z
Operators__ -~ 7 S oL AeRowt i CTi
, ‘allmﬂ
Ambient Temperature .5/ COmer i3 actuss. ca
y P READIRG winut ACTUML,
Barometer__ ¢/ / X pie
: Rimer 15 oo mans
. . AU, CO REACINGD
Fyrite Analysis Pitot coefficient (%%
co 0, TRAVERSE POINT LOCATION & VELOCITY DATA  BY ——
2~ = TRAVERSE| AFRACTION | BeAx[.0,  [CuBeNIPRLE vELQLITY $PacK STty . Pt
POINY | OF {.0. 0 NIPPLE HEAD TEFEmATURg fESiH e o
NUES | _ W), inity0 AN e e
[ weer = 7 s, _ﬁ/; = =
2 a2 | % = E
3 vl /A T i
‘ Lo /7] . : =
3 A<t 777 e ‘
. ¢ KR =
Field Data - Moisture ! _ ' ’ —
: . ' . - ... ‘-""_’ -.1 I A s J' ‘3 /i H'\L —
- - . 10 5. - — =
| Final Meter Vol. § Znsv/ji— -5 ,}jj\__'_ : =
AInitial Mtr, Vol, 773,3/¥[ B AL %
BT YR 1 A
Total Meter Voi. HS:262 =
Meter Temp. in 2.2 2/ = — L7
7N outza / T T =
| Rofamefer SeTTan jﬁjf‘ 15 | 2 | oo =
Final Hs0 Vo 2 ==
2 .20 L0 A/ / 21 ol G 12 ==
fnit. Hy0 Vo, 20N 0Ny [Ca 2l 77 Tiae [E ==
P SRS = T rey
Net Volume n v feS VA3 £ | OIAGRAM OF STACK, PORTS, & IRAV
; i3 L POINTS (indicate directian of r:
A 2 ;1 &S |
. Jomments: FE) | 7= /7 INSIDE DIMENSIONS OF SAMPLE PLA
- - :/’ 8 & , .”, w7
3"( i ,-} .. cum? g
Lo oo ‘ 29 2 AR
Jeem g T 5 10 o STACK GAUGE PRESSURE in. H20
o - i 3 Y 2
oo F T = —f'$ ;ﬂ ‘j{j‘/ NEAREST UPSTREAM DISTURBANCE
' 2 S~ | NEAREST OOWNSTREAM DISTURBANCE
]] ' 2. 1 8’{ /3.(&‘ ——
% | 2ol 5 127 PROCESS & CONTROL EQUIPMENT
13 DESCRIPTION
pa ey Foen _[W® TN
‘ ( " el ia
~J 39
40
L3}
LY}
4)
44
49




Project Number Test Number

Orsat Anaiys

Fyrite Analysis Pitot coefficient

TRAVERSE POINT LOCATION & VELOCITY DATA

Date_/ [ =200 Time Continuous)
Sampiing Location ToAtl.p) AU | T n
| Sample Typepfediel 1.4 as i | oer |t | wer | g | o
Run Number _2 o
i . -, . Oymerisacrun oy
Operators A .I( // wJ /(,-[ g::l‘r:‘cﬁgmmu
Ambient Temperature COmErIs astus ca
9 . — READING XAUS ACTUAL
| Barometer jJ(, P o READING

H3MET 1t 10 mauy
ACTUAL CO REACIAD

co 0, 3 e s
- = TRAVERSE]l AFRACTION | BeAxl.D. C=a+NIPPLE YELOCITY ITACK Sintere —C
pamr | OF §.0. 0= RIPPLZa HEAD TRSeAtuRg IS r t
HUEEE e _] Gyl inMp0 i), °F Fm
1 el A i =
2 = . 1= =
b ER < Flom T
‘ 2l 2 o =
3 L e i — >
' $ J, S S — 3
Field Data - Moisture ! ¢h 1 ==
. e 4 s N ==
Time ' = ’ 3.~
' . Vi . 10 - = =
. Final Meter Vol.% . 3 A ey = - =
P S . T
citnitlal M¥r, Yol .o, u s
]
 Total Meter Vol. M2.2901 % = ==
. S 15
| Meter Temp. In_ ) m T BT
| Lbh.3 out “,? o w LA =
i 18 2y q ! - =
- Rotameter Setting 19 . {0 =
o Y 0 Fa (.t’ = - —_—
ﬁFmal HoQ Vol . 771 i " e e =
init. Hy0 Vol, T 2 SOl | HE= ==
e —— 23 S P ey SEETS M
Net Volume R 2 el DIAGRAM OF STACK, PORTS, & TRAUS
; 23 N POINTS (indicate directiaon of ri
- i6 . d:’ T
- Comments: 3] E7T] 77T 7| INSIDE DIMENSIONS OF SAMPLE PLA!
28
29 Arrig | — 7,4
10 STACK GAUGE PRESSURE in. H20
n
T NHEAREST UPSTREAM DISTURSAMCE
5 ; NEAREST DOWNSTREAM DISTURBANCE _
Ll PROCESS & CCHTROL £QUIPMENT
33 DESCRIPTION
16
37
Ja
19
40
191
LY¥]
“}
L4
44 -
\h VA




| ~ Project Number Test Number Orsat Analysis

- e [ Sampls Tyee (Bag, Intsgra‘ec,

| Date___s /- =77 Time Continucus)
., Sampling Location po ot RUN ] 1 . 1
. Sample Type " . g ¢ ' oAs stion: | | aime | 7 | Al | v
~Run Number / “0p
Yo Ty Oguer it acrum, oy
Opera'P'OrS \)—L- ) &l;\l:m!f;;;um
Ambient Temperature COmEr 1t acruas, ca
MERONG MimUE ACTVAL
. Barometer — 5 /¥ Grheasina
3 — Iﬂzcurnmm
. . . . ACTUAL €8 REACIAGY
i Fyrite Analysis Pitot coefficient ,<
[ co 0 TRAYERSE POINT LOCATION & VELOCITY DATA 2} § r_...—....__,-_..-_.__:_.____._.--._____-..-...
- 2 TRAVERSE| A*FRACTION | 8»Axl.D. CaBeNIPPLE VELOGITY sTACK J Sy oS o
: pOsT § OF 1.0, o= RIPPLEw HEAD TERFERATURE TR —
nusnig B (u‘}. iny0 lf,l. ¢ :T-c.......
L N Tn | P
2 =Y By L =
3 P - RS : 1
[} . :§§ -, — L —
3 Y
' 0 R VR
Field Data - Moisture ! NG : =
: e e ! i X = —=
CTime .,-’/i PNy =S g : T dL e ‘
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Appendix D

Laboratory Data



1153-01

N Air Test Method 3
Data Summary

IFA MEHR ETAC Toluere

{ppmy) (ppmV) (ppm\) {pomV)
1-In (2. 0 742, 3 35. & &0. 0
Z2=In =L 0 731.9 3E. 6 99. 3
3—In 11.1 881. 3 (1.0 18.8

1-0ut (2.0 w6. 3 {1.0 2.5
Z-0ut 2.0 25.9 {1.C Te D
3~0ut (2.0 = 1.0 1.0
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