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CERTIFTICATION SHEET
Having supervised and worked on the test program described
in this report, and having written this report, I hereby certify
the data, information, and results in this report to be accurate

and true according to the methods and procedures used.

MOSTARDI-PLATT ASSOCIATES, INC.

-_/4¢é&21;7%(}€22ru14/4/

Scott W. Banach
Chemical Engineer
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GASEOUS EMISSION STUDY
PERFORMED FOR
WASTE MANAGEMENT OF NORTH AMERICA, INC.
AT THE
MONROE LIVINGSTON POWER PRODUCTION PLANT
SCOTTSVILLE, NEW YORK
NO. 2 GAS RECOVERY ENGINE STACK

INTRODUCTION

A gaseous emissions test program was performed by MOSTARDI-
PLATT ASSOCIATES, INC. (MPA) on the Gas Recovery Engine Stack at
the Monroe Livingston Power Production Plant of Waste Management
of North America, Inc. (Waste Management) in Scottsville, New
York, on May 2, 1990. The tests were authorized by and performed
for Waste Management.

The purpose of this teét program was to determine the
particulate, nitrogen oxide (NO,) ‘sulfur dioxide (SO0,) carbon
monoxide (CO), volatile organics and total gaseous Non-Methane
Hydrocarbons (TGNMO) emission rates from Unit No. 2 gas recovery
engine stack under normal conditions.

The tests were conducted by Messrs. J. Crivlare, C. Trezak,
and S. Banach of MPA. Mr. Barry Rogers and Mr. Ronald Chraston
of Waste Ménagement provided assistance and coordinated plant

operating conditions during the test program.

SUMMARY OF RESULTS
Three two-hour particulate tests were performed on Engine
No. 2 exhaust. The results of the three test runs averaged 0.08

lbs/hr. A complete test results summary can be found on page 14.

00504 .WMN (SW-2) 1
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Three tests for NOy, CO, SO,, and TGNMO were performed on May
2, 1990 during the three particulate runs. The results of these

tests were as follows:

Pollutant PPM ILbs/Hr
NOx 319 4.99
Co 687 6.55
802 637 0.12
TGNMO 111 0.91

A test result table can be found on page 12.
Volatile organics were also determined from three VOST tests
in order to calculate the destruction efficiency across the

engine. The results are tabulated on page 13.

TEST>PROCEDURES

All testing, sampling, analytical and calibration procedures
used for this test program was performed as described in the Code
of Federal Regqulations, Title 40, Appendix A, Methods 1-6, 7E,
10, 25 and the latest revisions thereof. Where applicable, the
Quality Assurance Handbook for Air Pollution Measurement Systems,
Volume III, Stationary Source Specific Methods, EPA 600-4-77-027b
was used to determine the precise procedures. |

A total number of 12 test points in each test plane using
both test port for the outlet locaﬁion, was agreed upocn by all

parties involved before testing commenced.

ANECENA WIMN /CTla" ) o}
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The particulate sampling train was manufactured by Andersen
Sampiers of Atlanta, Georgia and meets all specifications of
USEPA Method 5. A three foot 316 stainless steel-lined probe
was used at the test locations. Drawings depicting the sampling
ports, test point location and the sampling trains are appended
in this report.

Velocity pressures were determihed simultaneously during
sampling with a calibrated S-type pitot tube and inclined
manometer. All temperatures were measured using calibrated
thermocouples with a ‘potentiometer and resistance thermometer
detectors (RTD’s).

The filter media were Whatman 934AH Qlass microfibre filters
exhibiting a 99.98% efficiency on a 0.3 micron DOP Smoke
particles in accordance with ASTM Standard Method D-2986-71.
All sample contact surfaces of the trains were washed with
Reagenﬁ grade acetone. These washes were placed in sealed and
marked containers for analysis.

Sample recovery was performed at the jobsite by S.W. Banach
of MPA. Final analyses were performed by M. Mares at ;he MPA
laboratory in-Bensenviile, Illinois. Copies of all sample
analysis sheets are»appended in this report. |

Calculations were pefformed by computer and an explanatién
of the noﬁenclature and calculations along with the complete test
results is appended. Also appended . are calibration data and

copies of the raw field data sheets.

00504.WMN (SW-2) 3
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Nitrogen Oxide Determination

Method 7E was used for determining nitrogen oxides (NO,)
emissions from the gas recovery engine stack. A gas sample was
continuously extracted from the stack through a heated sampling
probe. A portion of the sample stream was conveyed via a heated
sampling line to gas analyzers for determination of NO,.

Prior to emission sampling the Thermo Electron Model 10AR
chemiluminescent NO/NO, monitor was zerced and calibrated. A
high level, mid-level, low-level, and zero gas were introduced
into the NO,, sampling system.

The sample gas manifold was then adjusted for emissions.
sampling. Three (3) sixty-minute emissions samples were
perférmed. At the end of the first and second runs, the zero gas
and mid-level gas were introduced into the sampling system to
check calibration. A full calibration using all levels of
calibration gas was performed again after the third sample run.

The chemiluminescent reaction of NO and O5; provides the
basis for this instrument operation. Specifically:

NO + 05 ===> NO, + O, + h,.

Light emission results when electronically excited NO,
molecules revert to their ground state.

To measure NO concentrations, the gas sample to be analyzed
is blended with 03 in a reaction chamber. The resulting
chemiluminescence is monitored through an optical filter by a

high-sensitivity photomultiplier positioned at one end of the

00504 .WMN (SW-2) 4
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chamber. The filter/photomultiplier combination responds to
light in a narrow-wavelenght band unique to the above reaction
(hénce, no interference). The output from the photomultiplier is
linearly proportional to the NO concentration.

To measure NO, concentrations (i.e., NO pius NO,), the
sample gas flow is diverted through an NO,-to-NC converter. The
chemiluminescgnt response 1in the ‘reaction chamber to the
converted effluent is linearly proportional to the NO,
cohcentration entering the converter. The instrument is operated

in the NO, mode during all tests and calibration.

Diluent Determination

A Method 3A test procedure was used to determine the carbon
dioxide and oxygen concentrations. A continuoﬁs stack gas sample
from the sample manifold waé introduced to each monitor for
analysis. Prior to and after sampling, each analyzer was
challenged with calibration gases at several level. This method
defines the results to be on the dry basis in percent by volume.

Calibration gas certificates and calibrations can be found

appended.

SULFUR DIOXIDE DETERMINATION
The Method 6 test procedure was used to determine the sulfur
dioxide concentrations. Each.gas sample was extracted from the

sampling system in the trailer.

00504 .WMN (SW-2) 5
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The sulfur dioxide was separated from the sulfuric acid mist
including sulfur trioxide and was measured by the barium-thorin
titration method. The barium ions reacts preferentially with the
sulfate ions in sclution to form a highly insoluble precipitate.
When the barium has reacted with all of the sulfate ions, the
excess barium then reacts with the thorin indicator to form a
metal salt of the indicator, resulting in a color change.

Prior to and after field use, the following leak checks were
performed on the sampling train. A 25-inch mercury vacuum was
pulled with a vacuum gauge‘attached to the inlet of the control
module. The hose leading to the dry gas meter was then pinched
and a steady vacuum was maintained for longer than 30 seccnds
with the pump off. Then, with the hose to the meter open, the
éystem was allowed to run with no flow indicated on a 0-50cc/min
flowmeter attached to the dry gas meter outlet. The procedure
described above was performed at 15 inches mercury vacuum juét
prior to sampling in the field after plugging the inlet to the
midget bubbler. A positive pressure (5 to 7 inches H,0) leak
check was also performed on the system prior to and.after field
use with no leaks indicated.

The gas was extracted through a seven foot glass-lined probe
loosely packed with glass wool at the tip and heated sufficiently
to prevent condensation at a constant sampling rate of
apprdximately 0.035 dscfm for 21 minutes. The sample was

collected in three midget impingers. The first twc midget

00504 .WMN (SW-2) 6
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impingers contained a recently prepared 8-10% hydrogen peroxide
solution to oxidize the S0, to SO4=, which remained in aqueous
solution as sulfuric acid. The impingers were placed in an ice
bath to maintain the exit gas from the last impinger containing
silica gel below 68°F in order to increase the efficiency of the
silica gel in drying the meﬁered gas. A leak check of the entire
sampling train was performed at a vacuum greater than the
sampling vacuum after each sampling in order to determine if any
leakage had oceurred during the test run. A leakage rate not in
-excess of 2% of the average sampling rate would have been
acceptable. The samples were transferred to polyethylene bottles
appropriately marked with sample number and for liquid level
before transfer from the test site.

Immediately prior to analysis, the level of the liquid in
each sample bottle was observed and no liquid losses had
occurred. The sample bottle contents were transferrsd to a 100-
ml volumetric flask and diluted to 100 mls with deionized
distilled water. An aliquot of this solution was pipetted into a
250-ml1 Erlenmeyer flask to which was added 80 mls of 100%
isopropancl and four drops of thorin indicator. This sulfate
solution was titrated to an orange-pink endpoint with
standardized barium solution. The titration was repeated with
another aliquot, and the average of both results was used in the
final calculations. All samples were transferred to the
laboratory by S. Banach, and they were analyzed by Ms. N. Stypa

of MPA at the MPA laboratory.

Q0504 .WMN (SW=2) 7
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Carbon Monoxide Determination

The Method 10A test procedure was used to determine the
carbon meonoxide concentrations. The gas sample was extracted and
analyzed for carbon monoxide (CO) content using non-dispersive
infrared analyzer (NDIR) (Horiba Model Mexa-201E). The gas
stream was conditioned by condensing moisture and filtering
particulate prior to introduction to the analyzer train
consisting of a silica gel impinger to remove remaining moisture
and an ascarite impinger to remove the CO, (A possible NDIR
interferent), before entering the analyzer.

After an appropriate warm up time, the analyzer was
calibrated using certified calibration gases.

The analyzer was then re-calibrated with the midrange and
zero gas betweeﬁ-tésts and a full range calibration check was

performed after the final test run.

VOILIATILE ORGANIC SAMPLING TRAIN

vThe VOST is designed to extract and concentrate volatile
organic compounds with boiling points <150°C from the stack gas
effluents of hazardous waste incinerators. The VOST consists
of: a quartz or glass-lined probe with a glass wool particulate
plug, and isolation valve, a water cooled glass condenser with a
thermocouple placed at the outlet to monitor the gas stream
temperature (20°C), a sorbent cartridge containing Tenax, a
second condenser, a second sorbent cartridge containing Tenax and

petroleum based charcoal, a silica gel drying .tube, a calibrated

00504 .WMN (SW-2) 8
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rotometer, a sampling pump, and a dry gas meter, which has 1
liter per revolution dial. A diagram of this system is appended
on page 25.

The samples are collected during a twenty minute sampling
period at a flow rate of 1 liter per minute. The sample is taken
through the glass-lined probe heated to 130°C. The gas stream is
cooled to 20°C by passage through a water-coocled condenser and
the volatile -POHC’s are collected on the pair of sorbent
cartridges.

' The contents of the sorbent cartridges are spiked with an
internal standard and thermally desorbed for 10 minutes at 180°C
with organic-free nitrogen or helium gas, bubbled through 5 mls
or organic free water, and trapped on an analytical absorbent
.trap. After a 10 minﬁte disruption, the analytical adsorbent
trap is rapidly heated to 180°C with the carrier gas flow
reversed so that the effluent flow from the analytical trap is
directed into the GC/MS. The volatile POHC’s are separated by
temperature programmed gas chromatography and detected by low
resolution mass spectrometry. To achieve increased sensitivity,
multiple pairs of cartridges (up to five pairs) may be desofbed_
onto a single pair of Tenax and Tenax charcoal cartridges. The
resulting pair is then analyzed by purge-trap-desorb (P-T-D)

GC/MS analysis.

00504 .WMN (SW-2) 9
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TABLE 1 Selected Target Analytes

VOST ANALYSES

Acetone

Acrolein
Acrylonitrile

Benzene

Bromoform
Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichlorodifluoromethane
Ethylbenzene
Fluqrbtrichloromethane
Mercaptans (as CH,S)
Methyl Ethyl Ketone

Methylene Chloride

Trans -1,2 - Dichloroethene
Trichloroethene

Vinyl Chloride

Xylene

1,1,1, Trichloroethane
1,1,2,2, Tetrachloroethane
1,1,2 Tricitloroethane

1,1 Dichloroethane

1,1 Dichloroethene

1,2 Dichlorcethane

1,2 Dichloropropene

1,3 Dichloropropene
Bromodichloromethane
Chlorodibromomethane
2’-Chloroethyl Vinyl Ether
Tetra Chloroethane

Toluene

Mr. Fred De Roos of Twin City Labs performed all Quality
Assurance Procedures for the analytical portion of the test

program.

00504 .WMN (SW-=2)
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Sample Cartridge Preparation
The prepacked VOST tubes were prepared by thermally

desorbing thenm at 225°C for 20 minutes with a flow of helium gas.
Approximately 15% of the tubes were then desorbed and analyzed
for quality assurance purposes to demonstrate that they Were free
of contamination. The tubes were then capped and shipped to the

field for sample collection.

Analyses
The VOST tubes were desorbed following EPA Method 5040 and

analyzed by combined capillary column gas chromatography/mass
spectrometry as described in EPA Method 8240. The target
analytes were quantified by comparing their responses to the
responses of internal standards that were desorbed along with the
sample tubes. A laboratory method blank and a field sample were
desorbed and analyzed with each batch of samples to demonstrate

that the system was free of contamination.

SAMPTE CUSTODY LOG

Activity Date Personnel

Sampling May 2, 1990 S. Banach, J. Crivlare
Recovery May 2, 1990 S. Banach, J. Cri&lafe
Analysis | May 5 - June 10 F. DeRoos, J. Pitman

00504 .WMN (SW-2) 10
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UALITY ASSURANCE

MPA recognizes the previously described reference methods to
be very technique-oriented, and attempts to minimize all factors
which can increase error by implementing its Quality Assurance
into every segment of its testing activity.

Shelf 1life of chemical reagents prepared at the MPA
laboratory or at the jobsite does not exceed those specified in
the above mentioned methods, and those reagents héving a shelf
life of one week are prepared daily at the jobsite.

Dry test meters and wet test meters were calibrated
according to methods described in the Quality Assurance Handbook,
Sections 3.3.2, 3.4.2, and 3.5.2. Percent error for the wet test
meter according to the methods measured the test sample volumes
to within 2 percent at the flow rate and conditiohs encountered

during sampling.
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MOSTARDI—PLATT» ASSOCIATES, INC. would 1like to thank the
following personnel for their assistance in completing this test
program.
Mr. Barry Rogers Waste Management df North America

Mr. Ronald Chraston Monroe Livingston Power Production Plant

MOSTARDI-PLATT ASSOCIATES, INC.

Scott W. Banach, Chemical Engineer
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WASTE MANAGEMENT OF NORTH AMERICA, INC,
MONROE LIVINGSTON POWER PRODUCTION PLANT
SCOTTSVILLE, NEW YORK
MAY 2, 1990
NO. 2 GAS RECOVERY ENGINE STACK

GASEQUS EMISSIONS TEST SUMMARY

Test Time 05 ppm lbs/dscE dscfm lbs/hr

Nitrogen Oxides

0900-10G0 6.08 324 4.70X1072 2116

1 5.97
2 1200-1300 5.7 448 5.35}(10-5 2213 7.10
3 1500-1600 7.06 221 2.64‘LX10_5 2238 3.54
4 1700~-1730 7.19 214 2.56X10-5 2189 3.36
Carbon Monoxide
1 090C=-1000 6.08 792 5.76X10"5 2116 7.31
2 1200-1300 5.97 789 5.73X10'5 2213 7.61
3 1500-1600 7.06 628 4.56X10'5 2238 6.13
4 1700-1730 7.19 539 3.91X10'5 2189 5.14
Sulfur Dioxide
1 0915-1020 6.08 3.43 5.70X10'7 2116 0.07
2 1225-1338 5.97 7.76 1.29XJ.0"'6 2213 0.17
3 1526-1653 7.06 £.35 8.90)(10"7 2238 0.12
Total Gaseous Nonmethane Hvdrocarbons (as carbon
Test Time mg/m3 0, lbs/hr @o fekere

1 0857-0957 = 119 6.08 0.94 [
2 1225-1325 g2 5.97 0.76 /,
3 1526-1626 B 123 7.06 1.03 Lo

00504 .WMN (SW=-2) 12
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WASTE MANAGEMENT OF NORTH AMERICA INC.
Monroe Livingston Power Production Plant
Scottsville, New York
May 2, 1990

Analyte Inlet ug/m3 Qutlet ug/m3
Carbon Tetrachloride ND ND
Chlorobenzene ND 2
Chloroethane ND ND
Chloroform ND . ND
Chloromethane ) 21,600 ND
Dibromochloromethane ND ND

'1,1-Dichloroethane 11,000 ND
*l,2-Dichloroethane 470 . ND
1,1-Dichloroethylene 277 27.3
E-1,2-Dichlorethylene 376 10.2
1,2 Dichloropropane , 216 ND

C 1,3 Dichloropropene - ND ND

T 1,3 Dichloropropene ND ND
Methylene Chloride 42,100 32.5
'1,1,22 Tetrachloroethane ND ND
Tetrachloroethylene - 132,000 528.2
1,1,1 Trichloroethane 4,240 ND
1,1,2 Trichloroethane 7.8 ND
Trichloroethylene 38,400 105
Trichloroeluoromethane 7,040 ND
Vinyl Chloride 47,300 18.8
M-Dichlorobenzene ND NA
O-Dichlorobenzene , ND ' NA
P-Dichlorobenzene ND NA
Chlorodifluocromethane ND NA
Dichlorodifluoromethane 1450 15
Dichlorofluoromethane ND NA
Acrylonnitrile : ND ND
Benzene 21,500 152
Toluene : 199,000 83.5
Ethylbenzene 27,800 27.1
P xylene & M xylene 63,100 163.5
O xylene 19,700 41
Others _

Acetone 430
Acrolein ' ND
Bromoform ND
Bromomethane ND
Mercaptans ND
Methylethylketone ' 20
Methyl Isobutyl Ketone 663
Bromocdichloromethane ND
2-Chloroethylvinyletter ND

ND-Not Detectec
NA-Not Analyzed for

00504 . WMN (SW=2) 13
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PARTICULATE TEST RESULTS SUMMARY

Plant: Waste Management Source: Monroe Livingston
Test Run Number 1 2 3 Average
Test Location ) Engine No. 2 Engine No. 2 Engine No. 2

Source Condition
Date 05/02/90 05/02/90 05/02/90 05/02/90
Time 0848- 1059 1223-1426 1524-1727

Particulate Concentration:
3 Flue Conditions, grains/acf 0.0025 0.000% 0.0006 0.6013

d Standard Conditions, grains/dscf 0.0080 0.0029 0.0018 0.0042

Emission Rate:
pounds/hour 0.15 0.06 0.03 0.08

Average Gas Volumetric Flow Rate:

d Flue Conditions, acfm 6,771 6,99 7,104 6,956

@ Standard Conditions, dscfm 2,116 2,213 2,238 2,189
Average Gas Temperature, °F 958.8 975.5 971.0 968.4
Average Gas Velocity, ft/sec 209.00 215.87 219.26 : 214.71
Average flue Pressure, in. Hg 29.43 29.43 29.43 . 29.43
Barometric Pressure, in. Hg 29.65 29.65 29.65 25.65
Flue Gas Moisture, percent by volume 14.70 12.50 13.20 13.47
Average %CO, by volume, dry basis 13.30 13.25 ram 12.92
Average %0, by volume, dry basis 6.30 5.97 7.13 | 6.67
Ory Molecular Wt. of Gas, lb/lb-mole 30.3800 : 30.3588 _ 30.2388 | .30.3259
Gas Sanple Volume, dscf ‘ 32.632 84.146 83.095
Isokinetic Variance . 0.96 1.01 . 0.99

14,
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GC/MD CANISTER ANALYSIS

18

CLIENT: WASTE MANAGEMENT - MONROE LIVINGSTON
SAMPLE CONTROL NO.: 9005159-01 DATE SAMPLED: 5-4-90
FIELD ID NO.: WMNY-04 DATE ANALYZED: 5-18-90
CANISTER NO.: 125 SAMPLE FOOTNOTES: w
Compounds Peak Concentration

Footnote (ppmV) (ug\m3)

Volatile
CARBON TETRACHLORIDE ND ND
CHLOROBENZENE ND ND
CHLOROETHANE ND ND
CHLOROFORM ND ND
CHLOROMETHANE 10.4 21600
DIBROMOCHLOROMETHANE ND ND
1,1-DICHLOROETHANE 2.72 11000
1,2-DICHLOROETHANE 0.11s 470
1,1-DICHLOROETHYLENE 0.0700 277
T-1,2-DICHLOROETHYLENE 0.0948 376
1,2-DICHLOROPROPANE 0.0466 216
C-1,3-DICHLOROPROPENE ND ND
T-1,3-DICHLOROPROPENE ND ND
METHYLENE CHLORIDE 12.1 42100
1,1,2,2-TETRACHLOROETHANE ND ND
TETRACHLOROETHYLENE 19.5 132000
1,1,1-TRICHLOROETHANE 0.778 4240
1,1,2-TRICHLOROETHANE 0.0014 7.8
TRICHLOROETHYLENE a 7.15 38400
TRICHLOROFLUOROMETHANE 1.25 7040
VINYL CHLORIDE 18.5 47300
M-DICHLOROBENZENE ND ND
O-DICHLOROBENZENE ND ND
P-DICHLOROBENZENE ND ND
Freons
CHLORODIFLUOROMETHANE ND ND
DICHLORODIFLUOROMETHANE 0.293 1450
DICHLOROFLUOROMETHANE ND ND
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GC/MD CANISTER ANALYSIS
CLIENT: WASTE MANAGEMENT - MONROE LIVINGSTON

SAMPLE CONTROL NO. : 9005159-01 DATE SAMPLED: 5-4-90
FIELD ID NO.: WMNY-04 DATE ANALYZED: 5-18-90
CANISTER NO.: 125 SAMPLE FOOTNOTES: w
Compounds Peak Concentration
Footnote (ppmV) (ug\m3)

Hydrocarbans

METHANE c 468000 3.06 x 108
ETHANE ' 5450 6710000
PROPANE < 30.2 54400
N-BUTANE 4.31 10200
N-PENTANE 3.39 10000
N-HEXANE ND ND
ACRYLONITRILE ND ND
BENZENE 6.73 21500
TOLUENE 52.9° 199000
ETHYLBENZENE 6.41 27800
P-XYLENE + M-XYLENE _ 14.5 63100
0-XYLENE 4,54 19700
TNMHC 2260 7980000

NOTE: TNMHC IS BASED ON AN AVERAGE OF SIX CARBONS AND A MOLECULAR WEIGHT
OF 86.2.

Analytical system: Varian 3700 G

ND Not Detected

a. Trichloroethylene and bromodichloromethane coelute,

¢. Normalized values.

w. Multiple dilutions required to bring analytes within instrument
calibration range; detection limits are affected accordingly.

(%) ug/m3
Fixed Gases °© :
Cco2 52.2 9.39 x 108
02 0.17 , 2.22 x 108
N2 0.72 8.24 x 108

16
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1971323 858 750 799 831 85y 87 seu 895 5
67 1285(67.7 774 823 ssu srs say 203 913 921 b
250 [70.5/80.6 8SY 882 901 915 925 933 sS40 Ius 3
145 750 8s53) 895 918 933 a4y 951 955 961 965 968 2
854 9331956] 967 97.5 97.3 982 say sas 947 989 989 1
2 4 6 ] 10 12 1w 18 18 20 22 24
Number of traverse points on a diameter
JOB: Waste Management - Monroe Livingston
pare: May 2, 1990

TEST NO. ALL

bucr no. Engine No. 2 - Qutlet

DUCT DIA.

0

re. 10 ins.

DUCT AREA

0,5454 fel

NO. POINTS ACROSS DIA.

~mostardi-platt assodates, inc

EQUAL AREA TRAVERSE

FOR ROUND DUCTS

! SCALE:

13

ORAWN

APPROVED




HEATED AREA FILTER HOLDER

/ CHECK VALVE

PROBE 8 : 0 : 0
STACK H
\0 WALL l [—]
—————
e 0 In/ ; VACUUM LINE
IE — }
REVERSE-TYPE
PITOT TUBZ » VELOSITY
PR:S.SUFla : = < 4
: IVPINGERS ICE BATH
FINE CONTROL VALVE
PR
\l
' VACUUM
GAUGE
ORIFICE
GAUGE COARSE CONTROLVALVE
DRY TEST METER AIR-TIGHT

PUMP

O Thermocouple sensor

E.PA. STACK SAMPLING TRAIN

MOSTARDI-PLATT ASSOCIATES, INC.ISCALE DRAWN APPROVED
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TEFLON PLUG VALVE
"/ SOCKET JOINT

| SILICA LEL
CONDENSERS « HOL OE

TUBING W | N

TEFLON TUBING

-VACUUM GAGES
TENAX , /

CARTRIDGE

: »FLOW METER
TENAX/CHARCOAL~T

CARTRIDGE

VACUUM

IMPINGER

/

/SUBMER&BLE
PUMP

VOLATILE :ORGANIC SAMPLING TRAIN
(170 CARTRIDGE DESIGN)
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PPM TO LB/HR
CONVERSTION CALCULATTIONS

8.3755 x 106 DSCF
lbs NOy y dscf 4 60 min - 1lbs NOy
dscf min hr hr
2) S0, ppm SO0, = 1lbs S0,
6.0151 x 106 dscf
lbs SO; y dscf 4 60 min - 1bs S0,
dscf min hr hr
3) co ppm CO = 1lbs CO
1.3762 x 107 dscf
1bs CO y dscf 4 60 min _ 1bs cO
dscf min hr hr
TGNMO
4) Emissions (lbs/hr) = Conc (mg/m3) x 6.24 x 10°3 1bs/DSCF x DSCFM 60 min
1000 1/m3 mg/1l hr
23
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" 0.264
0.28
0.32
0.44
13.8

]

NOMENCLATURE — PARTICULATES

Cross-sectional area of stack or duct, ft?

Cross-gsectional area of nozzle, ft?

Water vapor in gas stream, proportion by volume

Acetone blank residue concsntration, g/g

Concentration of particulate matter in gas stream at actual conditions, gr/acf

Pitot tube cosificient, dimensioniess

Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions, gr/dscf
Isokinetic sampling variance, must be .90 < IKV < 1.10

Dry molecular weight of gas, ib/lb-mois

Total amount of particulate matter collected, grams

Molecular weight of gas, wet basis, ib/lb-mole

Molecular weight of water, 18.0 lb/lb-mole

Mass of residue of acetone after evaporation, grams

Baromsetric pressure at testing site, in.Hg

Static pressure of gas, in.Hg (in.H,0/13.6)

Absolute pressure of gas, in.Hg = Ppar + Py

Standard absolute pressure, 29.92 in.Hg

Actual volumetric gas flow rate, acfm

Dry volumetric gas flow rate corrected to standard conditions, dscf/hr
Ideal gas constant, 21.85 in.Hg-{t*/°R-lb-moie

Absolute average dry gas meter temperature, °R

Absolute average gas temperaturs, °R

Standard absolute temperature; 528°R

Volume of acetone blank, mi

Volume of acetone used in wash, ml _

Total volume of liquid collected in impingers and silica gel, ml
Volume of gas sampie as measured by dry gas meter, dcf

Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
Average gas velocity, ft/sec

Volume of water vapor in gas sample, .corrected to standard conditions, scf
Woeight of residue in acetone wash, grams

Dry gas meter calibration {actor

Average pressure differential across the orifice meter, in.H,0
Velocity head of gas. in.H,0

Density of acetone, 0.7855 g/mi (average)

Density of water, 0.002201 lb/ml

Total sampling time, minutes

17.84 °R/in.Hg

0.04707 ft*/ml

0.09450/100 = 0.000945 . .
%)
Pitot tube constant, 85.49 Rl (lb“P-m9le) (in.Hg)
; sec (°R) (in.H,0)
Parcent excess air

Percent carbon dioxide by volume, dry basis
Percent oxygen by volume, dry basis

Percent carbon monoxide by volume, dry basis
Percent nitrogen by volume, dry basis

Ratio of 0, to N, in air, viv .

Maolecular weight of N, or CO. divided by 100
Molecular weight of 0, divided by 100
Molecular weight of CO, divided by 100
Specific gravity of mercury (Hg)
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CALCULATION FORMULAE

PARTICULATES
AH A
1) Vigetd) = VY(Tstd](Pbar+T3T6) = KV YPbar+13_I.-I§
m(std) m T Paid t'm Tm
Pw., RTstd. _
2) V, = Vie(—X) (—) = KV,
) Vi{std) c(MwH Pstd} c
Vw(std)
3. =
) Bwa Vmistd) * Vw{std)
Mg
4a.) Cqy = VaPa 4b) W,
5.) cg = (15.43 grains/gram) (mp/Vpm(std))
. my Py
8. = 1543 K,
) Cact 1543 K [y etd)* Vangotd)) Ts
7) %EA %0, - (0.5% CO) < 100

= (0264%N, —(%0,-0.5% co)’

8. My = 0.44 (%CO,) +0.32 (%0,) + 0.28 (%N, + % CO)

8) M, Mg (1 - Byg) + 18.0Byyq

Ap Ty
10.) vg = KpCp _P;E

11) Qgcim = VsA (60gec/min)

12.) Qg4

13.) E (emission rate, 1bs/br)
= Q,4(cs/7000 grains/lb)

TsVm(std)Pstd

14) KV

30

(3600ggc/hr) (1 - Bws) Vs (Ts_Ps-t_d.) A

B Tetdvs8AnFs60 (1 - Bwa) )

TatdPs

Tsvm(std]
PgvgApf (1 - Byg)

= CgVawPa



CALCULATION FORMULAE
TGNMO

Calculations

Note: All equations are written using absolute pressure; absolute

pressures are determined by adding the measured barometric pressure
to the measured gauge pressure.

Sample Volume. For each test run, calculate the gas volume sampled:

v, = 0.386 V £t - _ti

Noncondensible Organics. For each sample tank, determine the con-
centration of nonmethane organics (ppm C):

Cef
T r
tf 1
c, = | ———— = © C - B
t EE | Pti r j=l tmj a
T T. .
_t el L _

Condensible Organics. For each condensate trap determine the con-
centration of organics (ppm C):

\ P lof
c = 0.386 \-,"—Tif 1 Com -~ By
s ‘£ |9 k=1 k

Total Gaseous Nonmethane Organics (TGNMO). To determine the TGNMO
concentration for each test run, use the following equation:

c = Ct + CC

- Total Gaseous Nonmethane Organics (TGNMO) Mass Concentration. To
determine the TGNMO mass concentration as carbon for each test run,
use the following equation:

M, = 0.498 C_

Percent Recovery. To calculate the percent recovery for the liquid

injections to the condensate recovery and conditioning system use the
following equation:

M v °f Sem
Lp T, N

percent recovery = 1.6

Relative Standard Deviation.

-2
I (x, - x)
RDS = 100 / 1l
3 n -1

31




Where:

NOMENCLATURE - TGNMO

Measured NMO blank value for NMO analyzer, ppm C.

- Measured CO% blank value for condensate recovery and
Yy

conditioning stem carrier gas, ppm CO,.

Total gaseous non-methane organic (TGNMO) concentration of the
effluent, ppm C equivalent.

Calculated condensible organic (condensate trap)
concentration of the effluent, ppm C equivalent.

Measured concentration (NMO analyzer) for the condensate trap

(intermediate collection vessel), ppm CO5.

calculated noncondensible eorganic concentration (sample tank)
of the effluent, ppm C equivalent.

Measured concentration (NMO analyzer) for the sample tank,
ppm NMO.

Volume of Liquid injected, microliters
Molecular weight of the liguid injected, g/g-mole.

Total gaseous non-methane organic (TGNMO) mass concentration
of the ‘effluent, mg C/dscm.

carbon number of the liguid compound injected (N=7 for
toluene, N=6 for hexane).

Final pressure of the intermediate collection vessel, mm Hg
absolute.

Gas sample tank pressure prior to sampling, mm Hg absolute.

Gas sample tank pressure after sampling, but prior to
pressurizing, mm Hg absolute. : _

Final gas sample tank pressure after pressurizing, mm Hg
absolute.

Final temperature of intermediate collection vessel, °K.
Sample tank temperature prior to sampling, ox.

Sample tank temperature at completion of sampling; oK.
Sample tank temperature after pressurizing °K.

Sample tank volume, cm.

Intermediate collection vessel volume, cCm.

Gas volume sampled, dscm.

Number of data points.

Total number of analyzer injections_ of, inﬁermediate
collecylon vessel during” analysis (where k=injection number,
L B q L] N

Total number of -analyzer injections of sample tank during
analysis (where j-injection number, 1...Tr).

Individual measurements.

Mean value.

Density of liquid injected, g/cc.
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vwc(std)

vwsg(std)

Vm(std)
WS
Where:

WS

Pbar
Pstd

Vi (std)
Vwc(std)

szg(std)

We
W.
1
Y
AH

13.6
17.64

0.04707

MOISTURE CALCULATIONS

(v. - V,) p RT
£ 1w std _ 4.04707 (V. - V,)
P M £ i
std w
(W, - W,) RT
2 std = 9.04715 (W, - W)
std "w 1
p AH
bar 13.6
17.64 Vm Y T
m
Vwc(std)+ szg(std)
Vwc(std)+ szg(std)+ Vm(std)

Water vapor in gas stream, proportion by volume
Molecular weight of water, 18.015 1b/1lb-mole
Barometric pressure at the testing site, in. Hg
Standard absolute pressure, 29.92 in. Hg

Ideal gas constant, 0. 048137 (in.Hg) (£t3)/(g-mole) (°R)
[21 8348 (in. Hg)(ft 3) /(1b-mole) (°R) 1/
453,592 g-mole/lb-mole

Absolute average dry gas meter temperature, °R
Standard absolute temperature, 528 °R

Final volume of condenser water, ml

Initial volume of condenser water, ml

Dry gas volume measured by dry gas meter, decf

Dry gas volume measured by dry gas meter, corrected
to standard conditions, dsct

Volume of condensed water vapor corrected to
standard conditions, scf

Volume of water vapor collected in silica gel,
corrected to standard conditions, scf

Final weight of silica gel, g
Initial weight of silica gel, g
Dry gas meter calibration factor

Average pressure exerted on dry gas meter outlet
by gas sample bag, in. H,0

Density of water, 0.9982 g/ml
Specific gravity of mercury (Hg)

T /P

std’ “std

ft3/m1 0.04715 = ft3/g
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CARBON MONOXIDE CONCENTRATION
CALCULATIONS

Cco = Ccg (1-Fcqy)

(Stack) (NDIR) = 2

Where

Cco Stack = Concentration of CO in stack, ppm by volume (dry basis)

Cco NDIR = Concentration of CO measured by NDIR analyzer, ppm by
volume (dry basis)

Fc02 = Volume fraction of CO2 in sample, (% CO2) from Orsat
analysis divided by 100. '

CCO Stack = 0 Stack x BWs)

(Wet basis) %Dry bas1s

Where:

Cco Stack = Concentration of CO in stack, ppm by volume (wet basis)

(Wet basis)

Cco Stack = Concentration of CO in stack, pp, by volume (dry basis)

(Dry basis) : v

BWg = Water vapor in gas stream, proportioh by volume

34



9
6y XZ0%° =
816 =
g = LUBJLTL J0o W

094" 0%
w¢h.c«
Bbe DY %
vos2 0% cﬁ .
A< | N 0G° . ]
3847 6 0% QW9 hHd deqy
A
()
" W

N (HDOHD ) aury v

¥ = Wdd

0% X210 = @08

AR = JOEA

Y z LUBJLTY 40 (W = LA

mv« « 05’ b4 a0y

¢>N c 0oy
ok ' 8 0N%’ D0y
208 04" 0T0%
V49 4 0% 0007 o
19¢ 4 0%" 044 99 460 JBRGY
.”.._ !
0
W W
N (HYOH) ) [

06600
067375 STTAWYS:
. W]
AdAL NOLTNOW

TooAOYd

Yiva L8

..Aw

04%°

. é =_Hdd

¢ 07 XI5 = 2089
i o\m.d = JOSA
e .-.:m,z.ﬁv J0 W = b Iy

0s° 98 OV
614 6 Hhe 'l
Y YAR 05" 86 SGal
e0E & cr .98 Svdt
v98° 8 05’ 56 qeet
LAL B 0s £ Q2T Q9768 Jvqy
4
0
W W
N (HYbuyy + JUIL t baur
9 = Wdd
. Nt X860 = 4083
SV 1 = J08A
= JUPUITY JO W = 1A
o)
™
09v - 7 05" ve 90V
.q.\m.
05 4L Gvé
05" 54  0E6
0s £4 YA
0" ol = Q9 42 deqy
k|
4]
[A] W
N (HY DY }oOAWTL L3l
“ = lonbige jo jw=ep
(IN® S x:_u_ q 30 [W=Qn
10708 z:.zcm 40 ALITWHION
dOLIWA NOLLYYIIMYD ¥ALIW
, 4693089 ¥ 4313
SF ANLING NOIIYIOT 9NITIWYS
NOLSIONIATT F0UNOKH 1NY1d
LNAWAIYNYH 318UM ANY AW
<

arAard 09



v
0T X650 =
. . oet 1 380
ey = LUBJLTY J0O : L0\
1 ’ 98 2N
e . Hadl
Yo 0% g44h971
ey 04 g9y
ot 05 8197y
ay 0% 8291 L9 42 4v4d
A
0
W W
N (HHHHD A HRT L AN =X X
0467875 SATdWYE-2).9d
L L I )
AdA L WOLTNC
o AHYd

YIVd 1683l

L = Wdd
- 0% X407 = 2083
€ - .
o pIE. T = 4350 3
Qv = LUBJLT) ;o W = 14
0se’y 0%’ 33 a0
SG0° Sl . 94557%
5¢0 ¢b 05" 468 9697
9911 05" g8 Sy
XA 05" 88 2¢57y
G54°0% 0% L8 9257 89 42 4€qd
4
0
W W
N (H)Y by, : IUHI L S 183
ot ANIONAG ZOH?CUCJ ONI TdHYS
INAWIFIYNUH I1L8YN ANY dROD
NOLSONIALT J03NOW LNV 1d

a
anard  os



“ O

T 0707

Ve SAHIO
0

FHAAY UL A0
2 INTO
UMW )Y

a7

AAWAN IWLOL
4dd SHLONIW
HLOMAT LEAL

YHNY  LONd
ARNOAN  AdYHS  LINd

LS0d 4307 A ONDHHD NWHT

YALAWYIA A1ZZON dALV ALV
£ NOTLWITATLNAAL 3NZZON
TYTYALYW UAHTT 390U

EEGED
HANGEHAUD AN

AANSS A AN

NSS AU DT ALANOUVH

)14 “bs

a 810
UT G

68 914
R
ey 6d
on- & 0aH Ut

G9 Ha B U

‘amge Dy Curt

VIYE LA ddNE

TONT CSHIWIN0SEY LLY - TAUYLSON

A1ddIN
uE g

3dA). 1LH0d
JZIS 1d0d
Ut gog HLINIT Ly0d
INATITA4300 3dnL 10LId

e ¥ dI 1011d

A0LIVA NOTLYEITI W) d3L13au
63 TON d3L3NW

63 X094 T0HLNOD

067275 11vd

L) d01vaHd0

INIHADUNUW 3LG9M IN3IIT)
St ANIONG - 137100 NOTLYI0T 183l
NOLSONIANLTT J0UNOH LNV
LNIWIDUNUH 318YM ANV JIWOD)

1240

000" %

1831



c%ﬁc. ﬁ4¢&ch
20007 = ANYTI ANO LAY &

YA s Y L0
ot = bkl 9 - 99¢4°9 LM ANO LY
G Trog” - 4H08° PETE HALTTA

LM MYLTINI LM TTYNT A LERN

M ANOLIIY
d ANOLIDY
1 3INO0LIIY
0" AT "W1LOL

. ...- -y l.o
n" 20t = W 0 002 0N "IYILINI = IW 0°208 OYH ¥IONIJWI “YNI:-en

0°4% 0= WD 07008 ~LM IWILINI 139 vIIMI8 ~ whb 0°47C LM YNI4 T30 YOITIS

Z0€°9 208 €1 InY
0% 9 0L &1

00%
SASATIYNY 195G AN

¥ T NMNA LOJINT "IYHOT LT AaY

TONT YSHLYIN0SEY LIV Td-TAUYLS0W



£ 465 B8 856 Dy 0 ) ETAR N A9V (¢
el THhga v o YA A 2047 ES 910

Wi R Y OHD Wi (54)UNS

ANTI0N LSAL VLDL 6485 8%
AONVHD LU0 ONTANA NOYAA AWNTI0N 00070
ARNTOA HALAW WWILINT  T6 T 0%
v9 v9 956 400 (AP
£9 £9 064 4070 F0 04
g £9  Gbé 070 ALY
£9 g9 96 0% 0 8949
£9 £9 066 600 0y 99
&9 £9 bk 400 60 59
: 400 48§
010 29 ¢
070 AR
110 T
110
0% 0

65 Qvs 13 88!,
&% 056 ¢t ) 0
6% Beb 1140
6H5 vah 'Y 0

ted
H
L)
L]

AMNMTUINT IS wtd AOIMTSNCOC -

NTTIITTTT

INDINON T

ol
i0d
~G

-y
2
-t
~Q
SIN

wmnunn

S
2 TOD
NS

MM

me
-

&
n
et or ot s oo o e ot o e st ot

m
o

SO COE i (O
~G
iMoo oSINNGOND

DO OOy

~
ld

n

Qi

~G
MOMSOATRAIOTITATIITN

TUNNS S IMMT THNoo w = RIMMMmT onm

slssiaN—d 2 it
iglapBieiskisgla ¥ o2

AN S

i et o s et s e QJAIOIOICIOICNCIOI SN

et OO et OO P MINT OIMIMIOT O vt vt et b e i et
CISI QIO QIR OIS OJ.?.! QIO QIOIQIOIOIOIDIQITIOI Y
CoCCOoOoooOoooS COoOoSSoSSoOSIS eSS

ssisstonia s Hu s N3 0 Na s N s He Bt F—t Tt —t —f——f i

)
9 153 4 '8
) Sy 9°9
) 1514 S'S
d S 1514 5°9
B4 Y06 Oy 0 0Y & & nge’ ¢ 9
g4 A 0v° 0 B854V 8 noge’ ¢ 4
VA aLb 4070 489y € S 9V ’
94 4H9h 6070 80 4y 8 Gt 9V i
0% . 064 010 Ve £ € 9¢e 0’9
vs 86 010 e 2v g 9%’ 'S
ch ooy 010 153200 1 A 161 8 ¢ )
PAS) nont 0v 0 vi oy 8 16 g8

Ly ? (d,) 4y (0"H Uty Am..v,: (sdyans AGNI Ur) CON T Ld
t LU .m._z s CUYOH WA AWTL . (5d)IHI

1 & HOAd 133HS vlva Le

et

1

TONT CSRLVINNGSY  LIVT4A-TAAYVISON



P67 1)

AT
£994%° 8o
N00% 08
AR T 4

00608

es8°0
4 0F 08
4 089
Z 0L ey

W, bT8

W htYT

"hy Ut gV 48
by Ut 59748
NLIW/5A7T 98070

SU/ ST 9T 70

_: \z- c.Scc..:
ANVZ7UD L0070

ABYHHNASG SLTINS2Y ~

ERALVIN0GEY LIV I1d-TAYY LSO

i H

SMTCANNTI0N AT NOTIJIOAONd WYIYLE SV NI d0d4Va d431vn
= (JLS)MN ANOD ANV LSE dOd¥A d431LVM WI0L
= ((ALSIWAN “ANOD nzce_._ﬁw. JHNOT0AN zwh.m:n wiol

ARNTTON d3L3IW W10l

"hH Ut 264 SNOLLIANOD (JUVANYVILSX

‘4 89
0

= AL CHINVINYA DILININOSG]

= (000 ° Fo= aIV) ALIAVAD 014133d85 SVD AJVLS
“ R-45 B [ aa_J NIVLS FHL 40 LHIIZAM Y- _:r::uz
SLEYH AAA “GVI NIVLS FHL 40 LHIOIFAN ¥9IN)I7T0W
UTY G830X3 INIDAAd

= TONOD CANYLS (FLVA MOTd QTULINAI0A S99 F9V¥IAY
= TANOD CANYLE ‘HIvA MO ITULINNI0N §99 39vaINY
= CANDD NOVIS 319N mO-13 DTILINNI0A 89 JHVHAAY
= &6a" CALTO0TEN GV 399030

. = ¥OLIYA NOTLOANYOD INLSIOW

= YN, ‘699 40 LNILNOD NIAGONLIN 39vaIny
., = “0 ‘§¥) 40 LNILNOD NIADAXO Javainy
= “00 6Y9 40 LNALNOID AAIX0Id NOANYID 39V d3any

WL CFANLYYAdWAL ¥ALAW 39vd330Y
‘FUNLVYALEAL 8V 3NT4 IIVH3AY
= S AUNSHEIAUd VI N4 IIVAIANY

= Qd FANESIUd ITYLINO AV

= (SISVT “0) NOTLYYINAINOD 3LVINII LYV

= 8

e . = NOLLYMLINIINOD LVINII LYY

= 801 GNOQ - ANYLS auge NOTLGHLNIINGD F1vndI1yvd
DB ANGD DY LEE NOTIVAINIDINGD 31vNdILavd

24 ANIONA L= 1A

047275

NOLSONIAT FOUNOH

LNIHIOYNYW “FLEYM

T# NOY



Ve SLNIOd ASHAAYAL A0 WAAWNN WLOL

n & LNTOd d3d SALANTW

TUTW gaY HLAONAT LE3L

L3 bhs e QHAY L0

ANNOA  AdYHS  LINA

"B CuE g0t @ 8t0” L60d 4v0° A ONDAHD NV
U 94T AALANYTA FIZZON CALYAILIIV

# NOTLWITLATLNAGT ANZZON
TYLHALYH HANTTT 3d0dd
AN HLONAT 34034
fv 62 sqe bR Ut FANSSANL AN
00 & 02H Ut HANSSHAS AN1A
69 42 bH T UT FANSSHNd DT YLIRO NV

& & NN

TONT CHALYINNEHY LAY Td-TAUYLE0W

FTddIN  AdAL Ld0d

ut ¢ 3718 LAaod

Ut pog HLIONIT Luld

124N ANATIT 44300 3400 LULYd

e ¥ (I LOLTd

000" % AOLIVS NOTIVIIIIV]I ¥313W
643 "ON 313N

43 X003 T0d1LNDD

067275 31vd

LD 30194340

LNAWAODUNYH FL8VM LNILIT)

@& ANIINI - 1371Ln0 NOILY3071 183l
NOLSINIATT 30ANOW INVTId
LNIGWIAIYNVH 316YM ANV WO

= Gamt seeu Hass ehbe stee Te4s Saim et $OSE Srit AN Aebe S50 SerS BMes SH08 Skt Gas S Amet Shmt Aab Shst Mot e Bvas Beum Gros Gabn ¥ Cuew S St 4 G e e e e bt e

VIVd LAOddNG LS3AL

A1



:3«: = "IYL0L
?cc:

= ANV ANOLIOY 6637
Jedc. = TIYLOL _
35:: i w\\cue - v589.9 "M ANOLAJY
£800° = A RE] - 0218 S8t AXLTEA
LM IWLTINI LM YNT A W3ILlI
0. 451 AUNTION HEYM NG L3IV
0°00% AWOTIOA ANV INQL I
TO00°0 LHOIAM ANAISIY NINYTIE INOLIIY
1A Y LOL
0 Gdd o= W o ong 0“H WILINI - TW 0 52y 0YH d3ONIJWI “IYNT

€18 0= wh 2 geg LM TIWILINI HD wIIEg - wh S°v92 LM TIYNIL 13D VITTHIS

246" XS £l InY
AN

“0x  “00%
S3ISATIUNY  LYS A0
2 & NN : LOANT "YNOLLIAAY

TONT CSALYINNEGY LIV TAUYLSOH



669 G GLb V690 SLOE A9YA3ANY
2861 eTves 99791 6Ev 8 08¢ 5% _ WwIolL
W S (UIDHI WA (54)HDS

ANT0N L
LAO S ONLUNA NMY A

WLOL x. e ¢ 14 3

AWNTTION c 0 c

ARNIOA NALAW IPLLTHY ¢¢w”mh_ -
. : 49 451 Fcbl s - - e -
89 0L 0 00 vGT 1ot vee: e 0y 'S o
89 690 05 06T 9Ib7 g0 & 0% 5 11 ¢
89 WA 88 9T TIVY 99¢ " & 09°§ 0% ¢
89 5470 £1 00T 90b Y g0y & 08§ 60 g
49 YA Vv 6ET TOVY PA ] 80 ¢
949 0470 1 GET 9587 veg a 28] L0 ¢
9 2l 0 9g &gl T6E T SvE" & 05°§ 90 ¢
59 G40 25 821 9veY 80 g 085 50°¢
69 Vi 6 VT TRET VAL 1 044 voa
vY 440 0 131 98E1 et ¢ 06°5 £0°¢
69 G270 £S5 LTT 1EET gov & 08°9 20 ¢
64 80 08 €11 98¢ by o 009 10°&
. 08 €17 £2L7 . .
Be 89 P60 L4 01T 8TET 5461 06° ¢ 211
89 89 60 8 401 SIE7T T 08" ¢ 1LY
89 89 AT | 86 V07 BOET 0002 00t (N
49 L9 ve 0 98 107 £0£7 vig g 06° ¢ 60° 1
49 49 1400 92 86 8521 SbE 8 05°5 80°%
49 99 99 () Vi ve 527 8ad & 04 AN
94 99 190 Ty 16 8b2Y 8912 04 ¥ CI
99 99 891 86 48 £bdT 082" @ 0 % S0° 1
v9 vY 490 9y vH  BEST a0g g 06 Vot
v9 v G40 2L 08 ££21 B0V ¢ 085 £0° 1
£9 59 S 0 86 94 822l 80 g 08§ ol 1
a9 & 2007 - 840 U WA A by g 009 0¥
(Ay) (O"H Uty (o H4) (5 ¥NG  (O®H "uT) "ON CLd
] &1 (4 M) "W AWL L (Sd)EH
N LAIHS VLW L :
TONT CSAIVINNGEY LIV Id- LAYV LEOW

43



BLELE I R Y «@c@c = GNOTLIANOD (HVANYLSX

(T = AT CEINYINYA DILANLIOST

Gh6 0 = Acac = YIY) ALIAVND 1410345 §Y IIVLS
1608 88 = SW (51504 a0’ (899 NIYLE IHL 40 1HITIN ¥YINDAI0M
BAGE NE = PW CGIGYE ANA ‘SO NIVLE THL J0 LHHIIAN 4V INIIT0W
VAN TR =" ¥4IV §530X3 LNADAAd
HADGA B84 EET = CUNOD CANVLS CHIVYE MOTd DINLINNTI0N SYI FIVAIANY
WADGA £ie e = ANOD CANYLS (TIVY n0Td DINLEWNTI00 S99 39vaiay
WADY 4669 = CANDD NOVES CFIvY MOTI HTULINNTI0N §Y 39vHIANY
85/ 1 4 L8 G | = Bn CALTI0TAn §V9 FHvAiaY
G480 = qOLIYA NOTLIFNY0D FUNLSIOW
% 84008 == on 8Y9 40 LNILNOD NADDYLIN I9vHIAY
% Lb S ., = 0 ‘8YH 40 INILNOD NIDAXOD 3I9V¥3NY
yARTAR S = Y00 ‘Y9 40 INILNOD FAIX0IA NOZNYD 39vdany
SIT0 = SAHCANATON AH_NOTLUOJONd WYINLS SY9 NI H0dvn ¥3Lym
vg 0 Gt Es = (QLGINA T ANOD T ANYLSE a0dvA ¥31vN W01
v ND 9pT b = (QLS)WA "aNDD ANYLES . AWNTI0N 3313W V101
T A . = WA CAWNT06 ¥FLAN WI0L
4,988 = Wl CAUNLYNIIWAL YILAW FIVHIAY
. H IEYT | = s1 ‘ANLYAILNAL YD ANTT4 39VAANY
B Ut £y 468 = 54 JUNSHINd SV AN FIVEIAY
B UT G968 = qd JUNGSINd ITALINO AV
NLEIR/SAT 9000 = (SI6YM “0) NOILVELNIINOD ALVINII LAV

/B0 90
n“mw\za 600

e . = NOLLYHLNIINGD FLVINDILYYd
= SI) C°ANDY CANYLS ANG® NOILWHINIDINOD FIvandilavd

=0
H

.
A

Av/u9 600070 =42€7) T UANOD NIYLEE® NOTLYALNAINGD JLvINIILHvd
S ANIINA = LATTLN0
06775
NOLSININIT F0/ANOW
INFHIIDYNYH FL5VNM
AAVHWNS 171083 - 2% NNy

TONT CSHLYIINGESY LIV TAAYLSOW

A A



by

uT 00y

Ve SLNI0A
0%

A5UHAVHL AQ
INEOd
TUTW o0t

AHIWAN MY LOL
Uild SALANIH
HLONIATT L83

R L R 11
ANND Y AdOHS LN

& 810’ 1650d 4307 AAd o ADHHD AV AT
TUT QAT AALAWYIA HTTZZON dALYATLITIN

# NOTLYITATLNIAL A1ZZON

CTIYT ALY ¥ANIT 3d0dd
HLINAT 340d8d

AAUNGEHANL 2071

AunssAaAad 374

AV ALHAAO YA

‘1) “bs pg-

88 9T
BRI

£V 68 "By cux
nn - g D&M Cut
G963 BH UL AANGSHU

THsge

£ % NOY

TONT CSHLVIN0NGESY L1IY1d-TAaYLSOW

viva Ladddns

A1ddIN  AdAL LU0
Ut g 3718 Ldod

T 00°f  HLINET Ld0d
INAINI44300 3901 LOLId

2 % dI 1011d

M0LIVA NOLLVHAINIYD 33 L3N
63 "ON ¥3LAW

63 X0d 0¥LNOD

06/2/5 3Lvd

12 d04VH340

LNIWIDYNYH ALEYM  INIITID
24 ANIONT - L3N0 NOILYIOT L&3L
 NOLSONIAITT J0UNOW  LNV'Id
LNIWIDYNYH FLEYM  ANYAWHDD

134

000" v

ou s bere sese mae Svee mim bodb biP6 WAE S48 SIS G09S Sies Mt Dhew Sias MEe Aeee Sems 004 SumS PSS S0P Feis SEL SAM0 S4Te S9 B0t FANS Mt Mees Som SHAs 5053 Sems Bl eet PEE eas $606 Gt S S0ve mia e thet Ol M sare e

18341



TONY

Qg9
0 8BLe =
whH

F 0% 0=

£ F N

GAIYIN0EHY LIV Td-

Pave

LOL

LM

TQAVLEON

26007

[

<000
#Ba60ON°

Tzan0-
%00

LM LEN

™ 0

TYTLINT

LNdNT

H02 0%H

MYNOTLLLAAQY

W10,
INYTIE ENO LAY 6637
WLOL
6008°9 - 160879 1M ANOLEDY
698" - 6864° KAt EIRIN
LM IWLTINT LM YN A WALI
0581 IWATON HEYM IN0LIDY
907 SWAI0A ANYTT 3INOLIDY
T000°0 LHOIIM 3INAISIA ANVIE ANOLIDY
WILIND - TW 0°88b O°H ¥3INIJHI WNId o
o
TH9 9OIIS ~- wh 465/ TAM OTTYNT S 139 YaITILS
€T L XIT ST OOV
614 11 @l
90°Z 18l
“ox 0%
SASATUNY  LYSAHOD



0" Vb 2990 2730 N ‘ 3V
aihy 2N | R MW 8857 T8¢ L8 G517 95 9.

Wl ) YUY OHD W (5d)UDS

AWNTION LSEL "YLOL 1828

FAONVHI LA0d ONTHOT NMUMNA goo’'0 -
HANTION AZLAW AH8L° 65

. . AR AA

<2b 0 vy

£94

en.:m

0 26
04b

N

T TUNNSS A MIAMMT TNNC S = 0N

L9
49

.;\

~i

ad
NN

08" £ et
R |38

~
hand
MY
[as
i -t
N

-
f=]
ey
ot
[l
-t

o

QIS et
-
SN CNOUNNSE  OhnsSnnLnne g

NN

INSINDIE
sSooSSo
<TNIN-T

=
-t
ol odoinoINded

b 0 A X : 80
04,6 () 459 7 2.0
0536 0 259 g : 90 ¢
8.6 i 9 3 ) 60 &
€44 0 i Vo

CICIOICINIO]  CIONE

SONNETUSTINT T

DT TITNT NNTNMAMSMES O

NASNNGd

&
~G
o
O
™~
=
o
=

o
-~
ad
o
in
5]
~
~g
=
i
=
LUNIN GG C OO 0808

NS oST e =l

TALTOTRTOTATNAINIING
SHOLN =TS RSN STNTNNDS

= QTN T T
Scoooooooooos Coooos
MoSlnunineT oSunemMme
=MD
CoC oS CEOS wiviv

DL P T R PO P T B ek fe R [ad fak Eo

g
§4.6 v AR YA & g . X
146 99 Sa 04 6£8 8 . .
S4b 490 €499 Vi X :
£46 A 6T £9 4G 8 : .
046 L9470 b 65 V& g .

dg) ) (OFH UTY (2 d) (54 888 (0H "UT) "ON Ld
LAJLO0 LGN 81 (WDOHD WA awrL (5d)OHI

£ = NOR LAFHE wIva 1S:

(S

TONT CSHIVIN0NESEY LLIYd-TAAYLSOW

\
»



.

..

INT

“HALYIN0

665

LAY Tl

N.«r 0%

_.. .wa Q90 ~¢m.ﬁ
i et

g w
.1.....\‘ 4 927 6V2

8980
4 99708
PN A
Z vaer et

. g1 =
Ve 0o G- Uy
1y G607 S
B W R < ot

N, 986
Ny TEYT

Ut gb A8

ThH Ut 597468
DAHW/SA7T Y000
JY/s5q £0° 0
ADH/789 810070
6789 900070

“ By

sMg CANNT0N

AUYHKHNS

LUV LEOW

SLING3Y ~

SNOTLIANOD (UYANYLSX

"B OUY 2468 ~;=se =
= AND CHINVINVA DILANIIOST
o= CO00CT = YTY) ALTAVAD JT4INIAS GYD AIVIS
‘SIevl LAN {5V NIVLE AL 40 LHITAN ¥YINIAIOW
SIGVE AU ‘SYH IVLS FHL 40 LHHTIM ¥V INIFTOW
= Y1V S83IX3 LIN3ID¥3Id
CANDYD) CANYAS (FAVY A07Td JTNLINO00 5V9 39y ¥3AY
ANOD TANYLS (ALY MOTTd DTALIAWNI0A SVO 2IvdANY
TANOD NIVLS (LYY MOTTd DTULAWNTI0N §VD 3Dvaday
= 6O TALTI0TAN SY9 J9vUAnv

- = 3DLI¥4 NOTLIFNN0D JUNLSION
= oz ;.cr. 40 LNILNOD NIJ0OYLIN IOVE3AY
“0 ‘§Y9 40 LNILNOD NIDAXO I9vAANY
AQ LNZINOD AGIXOIA NOG¥Y]D 399836

= 00 ‘gy9

N R EICL
M IYL0L
19101
W Y101

LY0d0dd WYIALE SV N
CCANQD ANV LS®_d0d
aNOD TaNvLSa JWNIC

= WA T IWNTC

=
wm (

S

3 NOI
1800
16)WA

= WL CAANLYNIAHAL YALIW FIVAANY

= B ‘FUNLYHILANIL SY9 HAN14 FIVAIAY
= 54 JUNSSIYd SV 3NN4 F9VYINY

= (d AANSSAUd ITYLINO YV

“0) NOTLYYLNIINOD ALVINIILAY

a3 NAHUUINEANGR YRTLYY:
58 NOILYILNIINOGD JLvIN3ILdvd

= (G159

“(INV

¢ TANOY
aNGga

S AMC
i,*um.r. AV LE

¥ ANTONA -
=m.

NOLSININLT A
INIHIOYNYH .,_.

\—
—N
cnz“

g4 N



DT Sy S e e A TR A e N ey 0

Lo WASTE MNGT.
F A I I I I I eI I e B I TN A6 I T H I I I A eI I I I 6T I H I S A I T I T I I IE I I N

CHANNEL NUMBER ot oz a2 04 o5 . 06
CHANNEL NAME NI oz coz oz s0z co
CHANNEL UNITS PPM % b % PFM PPM
FULL SCALE VALUE 1000 Z25.00 25,00 Z5.0 1000 950
ZERD VALUE 0 -£.25  -4.75 .0 5} -Z9E
INFPUT RANGE 10 1 1 ! 10 1
09301 A .1 -212 ¥y
0?:02 3 .0 -213 201
07103 A 5.0 210 4594
0904 “ .1 4%
O 105 & 5.z 564
& 5.1 49
s 4.9 PEP
& 4.9 =
<3 A5 g
& - P44
é 5.5 15
5 .4 1570
é 4.4 =TS
Aod P34
[ S.4 P42
L1 G4 @7z
é A.4 D
& £.5 FO%
& 2.5 47
é s Y12
& Ao PET
] 4 Y43
4 4 P43
5.7 e -1547
GolE P49
5.94 -1547
&0 T4
GOz Ve
5.17 249
Aol YEE
&8 7
=T -1847
g.91 P74
AJOR . 27z
09235 G.12 .4 3
0v 126 Gl é.4 257
0%:37 6,25 12,19 4.5 23
O 2 G 5.91 13,43 £.5 -15&7
P37 4,08 2,20 G4 P54
09140 5.95  13.39 4.4 216
07141 .93 13.45 4.4 DET
Y142 451 404 13,31 .4 -130 933
02347 20 A.17 13.28 AR -179 339
09:44 238 419 12.16 baé -177 Yz
0745 239 A.11 12.30 6.5 -177 P54
09146 352 617 13.1%9 b4 -175 935
0%:47 321 5.08 2.27 g4 -178 P24
09:45 244 4.16 13,16 P -177 901
0?:49 424 5.09 13.31 5.5 -175 P13
0?:50 ; 390 5.08  13.25 G4 -174 947
07:51 344 5,11 12.19 4.5 -175 247
0¥:152 442 é.11 13.41 .6 -174 93E
09:53 444 sles  13.52 .6 -175 -1567%
0954 agz 5.20°  13.1%9 P -173 917
0?55 370 5.08 13.28" .72 -173 937
09:86 424 E.95 13.42 &7 -172  -~15647
07:57 266 5.03 .30 4.6 -173 Pés
09153 , 237 4.20 e £ -172 941
09:5% 397 5.2% 13.42 5.6 -172 -156%
10:00 : 375 .19 13.25 Gub -172 241
AVERAGE 374 6.08 12.20 6.3 -187 569
A Y
FASSWORD : OGO ~
oy

m 49

VIEW WHICH CHANNELS 7 01, 02, 0%, 04, Qa,

N3¢ o2 cDZ 0z co



HOURLY SUMMARY 13:00:00  05/02/90 122 WASTE MNGT. i
V6 JETE T I TE I I T 66T I I I I I I T I 36 HIE I HE A6 I T I I T T AT T T T TE T T I I I IR H NS

CHANNEL NUMBER 01 02 R 04 05 06

CHANNEL NAME N o2 ooz oz s02 co

CHANNEL UNITS ‘PPM % % % PPM PPM

FULL SCALE VALUE 1000 25.00 25.00 25.0 1000 9993

ZERO VALUE ¥ -6.25 -3.Z5 L0 Q -22%

INPUT RANGE 10 1 1 1 10 10

12:01 474 6.0% 12.20 .2 -1485

12:02 4Z0 5.91 Z.2® .2 -145 ,
12:03 291 6.17 13.0%8 .2 -144 ;
12:04 407 A.00 12,20 .2 -145 i
12108 404 6.11 13.12 .z -1485

12:06 453 S.37% 13,20 .z 137

12:07 422 & .05 13,14 .2 -145

12:08 474 .71 13,22 W2 -141

12:0% 517 5.94 13.25% .2 -142

12:10 4z &.04 13.17 .2 -144

12:11 398 &£.086 13.16 .2 -150

z:112 4z1 s.11 13.17 .2 -147

12:13 414 5.97 12.25 .2 -143

12:14 & G016 12.08 .2 -1458

12:15 421 &.08 12.1% .1 -142

12:16 414 &.02 13.20 .2 -140

12:17 371 5.27 12.92 .2 -141

Zi1E 427 £.92 2,320 .2 -1

12:1% : 377 6.17 12,03 .2 -144 :
12:20 44 .97  13.30 .1 -144 i
12:21 445 .02 13.23 .2 -141 :

1 2 23 .92 12.17 .z -146 2473

123123 434 5.97 132,33 .2 -142 323

12:24 470 .51 13.29 .z -140 5%

12:2%5 414 A.11 12.14 .2 -133 233

12:26 433 5.34 13,42 . -144 221

12:27 474 5.24 12.27 .2 -137 1002

12:2% 497 .57 13.27 .2 -142 100z

12:27% 493 5.74 12.37 oz -14% 992

12:30 4z1 5.7 13,23 E -143 71

12:31 434 .05 13.23 .2 -138 P20

12:32 450 &.00 3.2 .2 -143 IEE

12332 441 .94 T34 .E -13% ST _
12:34 402 5.0% .20 I . < I35 ]
1231235 425 L %.233 .2 -1432 P71 i
12:38 a8 .95 2 .2 -12% T

12:27 4756 £.29 12.35 .2 ~-140 287

12:38 az7 6.02 13.22 .2 -140 P61

12:3% 4324 5.4 12.37 .2 -141 97

12:40 452 4.03 12.14 .2 -144 4T

12:41 3ss 4.03 12.17 .2 -13% 51

12:42 454 .93 13.28 .2 -138 D84

2143 451 .21 13.24 .2 -136 P87

12:44 52 5.8% 13.34 .1 -132 P66

12:45 479 5.73 13.23 .2 -140 10zz

12:44 47% 5.87 Z.23 2 -141 7

12:47 553 5.24 13.44 .2 -133 97

12:4%2 447 5.7¢ 12.33 .2 -135 1002

12:4% 418 4.06 13.19 .2 -138 P51

12:50 444 5.%4 1%.28 .2 -141 ‘9468

12:51 431 6.05 13.09 .2 -132 LY

12:52 529 B.&7 1Z3.52 .2 -130 1012

12:83 528 5.92 12.14 .2 -131 P30

2:54 166 5.92 12.18 .2 -130 930

12:55 460 5.87 12.30 .2 -140 981

12:56 453 5.91 12.17 .2 -127 266

12:57 423 5.94 1%.22 -1 -129 271

12:53 pac] 5.95 12.25 .1 -140 P64

12:59 412 5.97 12.19 .1 =125 965
13:00 453 s.9¢ 12.03 .1 -128 P51
AVERAGE 443 .97 13.25 .2 -140 910

., )
.
PASSWORD & XXX
S OK
= {

m oU :

VIEW WHICH CHANNELS ? ;
R



HOURLY SUMMARY 14:00:00  O5/02/90 122 WASTE MNGT.
6T I I3 36 I A T I I I I I3 e I I I I I I T T W I I I I I T T T I I I I I I I IE e I I I I F I I I 36 I I
CHANNEL. NUMEER o1 az 03 04 os 06
CHANNEL NAME NDX o2 coz nz so2 cau
CHANNEL UNITS FFM % % % PPM PPM
FULL SCALE VALUE 1000 25.00 25.00 2.0 1000 90w
ZERD VALUE 0O -5.2Z5 -5.25 .0 0 -228
INPUT RANGE 10 1 1 1 10 10
15:01 7.14 .2 -145 £34
15:02 .3 .2 -132 Lt
15:03 7.37 .2 -14% B
15:04 7.02 i -124 )
15:05 4.97 .2 -124 ATS
15:04 7.44 .2 -137 S&7
15:07 7.80 L2 -124 S52
15:03 7.28 .2 -1Z4 -3 §<
15:0% 7.03 1282 .2 -119 £54
15:10 7T.19 12,06 .2 -126 &z9
15:11 .39 12,44 .2 -130 700
18:12 -7 12,39 s -137 710
185:13 5.72 12.72 .z -141 751 .
15:14 7.12 12,08 .2 -122 424 ’
15:15 7.33 12.17 .2 -{11 a3
15:14 = 12,34, .2 -152 AES
15:17 .92 12,17 .2 -125 AED
15:1% 7.34 12.00 .2 -13z &7
15:19 7.19 12,22 .2 -116 E93
15:20 7.24 12.06 .2 -1z3 &
15:21 6.92 15.47 .2 -131 ETO
15:22 7.28 12.27 .2 -1z25 £9%
15:2% 7.00 12033 .2 -13% &4%
15:24 7.02 12.25 .2 -12% &d4
15:25 7.27 11.94 .2 -141 S
15126 &.92 i2.58 .2 -122 &70
15:27 7.0% 12.11 .2 -140 T4
15:25 7.27 11.95 .2 -135 aTS
15:27 -] 2.2 .2 -124 747
15:30 .31 12.53 .2 -122 213 :
15:31 7.14 12.2% W2 -126 T2h
15:22 7.08 12.52 .2 -124 751
15:33 7.00 12.42 .2 -112 757
15:24 7T.16 12.11 .2 -134 736
15:35 7.0% Z.37 .2 -137 767
15:36 7.03 12,45 .2 -126 777
15:27 4.46 12,54 W2 -131 aew
15:32 4.70 12.52 .2 -138 29
15:39 6.73 12.70 .2 -111 243
15:40 .62 12.82 .2 -127 PO
15:41 7.05 12.08 .2 -134 762
15:42 6,66 12.75 .2 -112 64
15:43 4,39 12.94 .2 -122 P61
15:44 4.82 12.53 .2 -130 s32
15:45 4.70 12.44 .2 -137 259
15:44 6.75 2,80 .2 -117 822
15:47 8.44 13.064 .2 -137 D44
15:43 é6.34 12.34 .2 -136 s39
15:49 6.:30 12.69 .2 -143 249
15:50 6.78 12.72 .2 -115 88y *
15:51 §.29 12.59 .2 -122 543
15:52 7.05 12.17 .2 -137 787
15:53 7.50 11.92 .2 -135 &5
15:54 7.44 12.14 .2 -118 435
15:55 7.52 11.94 .2 -130 564
15:56 7.44 11.9%2 .2 -128 649
15:57 7.50 11.21 .2 -138 612
15:52 7.469 11.77 .2 -120 598
15:59 7.48 12.085 .2 -107 624
16:00 7.58 11.97 .2 -118 553
AVERAGE 22y 7.06 12.31 .2 -129 716
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LSS Xy {el¥ leedd
17:22 240 T.la 12.30
17:2%9 P VoA T.14 12.0Z
17330 =04 7.22 12.00
FASSWIORD
FASSWIIRD
O

[ O O
- 0 [
(ARG

HOURLY SUMMARY 17:30:0%  O85/0Z/70 2 WASTE MNGT.
***********************-K-******************************************************~?
CHANMEL NUMEER 01 OF 03 04 05 O

CHANNEL NAME NI 0z coe ajes SOz e

17:01 =02 7.17 1Z2.12 L2 -125 &13
17:0Z r41 7.11 L E s -140 A4
17:03 =17 7.27 12.02 LE -124 A0
17:04 211 7.17 12,08 e -130 13
17:05 P 1 7.068 12.00 e -12% G4
17 : 06 PR 7.22 15,20 WE -143 ke
17:07 7.28 12.17 g -1Z5 S
1702 7 .00 12.321 .z -132z A5
17:0% 7.22 12.27 L2 -125 S
17:10 716 1Z2.14 W2 -134 AZ4
17:11 206 7.17 12 .04 L2 -127 A1
17:12 : =P £ 7S r.23 W2 -104& ATO
17:12 2564 &S Z.55 .Z -1Z2%5 716
17:14 Z10 7.20 12.11 s -1z= 413
17:15 £40 7.06  11.97 .2 -138 A3
17314 04 7.1% 12.582 W2 -1z29 &ia
17:17 135 7.41 12.08 W2 -1 547
17:15 193 7.22 12.0% W2 -12% B
17:1% - 190 cict 12.14 .2 -137 ETE
17:20 206 7.20 12,08 W2 -123 &13
17:21 212 7.2 12.02 s -120 57
L7122 212 7.17 12.00 s -133 A13
17:2% pl 8 1] 7.14 12.14 L2 -13& AL
17:24 1 7 .29 11.59 oZ -120 8ET
17:25 173 7.332 1Z.11 . -13% BAE
17:26 07 7.1% 12.17 L2 -137 A0S
17:27 200 7.1%9 12.11 WE -141 AQE
17:2¢ 240 7.16 12.30 W2 -128 AQZ
17:2% 2ze 7.14 12.08 .2 -1 43 EZD
17:30 Z04 7.22 12.00 W2 -11% a1
AVERAGE Z144 T.19<¢ 12.11< 2L -130< AB1EL
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ANALY3 1S
-
DHTE: 830278 AMELYSIS TIMED 145 STREAN ¢ -
TIME: 17249 o o STREAM <
ST o4CLE TIME:® 139 2 Lrghs
AMALYZER#: TI21S MODE: . STREATIA! -
= RUM CYCLE STA ..
COMP HAME COMF COD v ¥ '
E MOLE = BT, U3 2. ©oR _
coe 117 43,139
. 139 9, 99 . g
QRPSEN 114 . 2. 3. y
8, 49 9. BIG
MITROGEM 114 8. 156 9. 69 c'
. 2 [}
METHANE 159 Sé. 531 =77, g2 ;'2?15
e . [y
TOTALS 166, 600 73 62 B, 9712
+ ® 14,739 PSIA DRY & UNCORRECTED FOR QQHPRESSIBILiTT
COMPFRESSIEILITY FACTOR €172, = 1. 06834
EEV B.T.U. & 14,739 F3lA % &9 DEG. F CORRECTED FOR (1027 = 373, 5
s4T B.T.U. © 14,720 FSIA % £@ DEG ¢ CORRECTED FOR C(1/23 % 565.5
REAL SPECIFIC GRAVITY i = 8, 3745
UMMORMALIZED TOTAL | = 93-9é
ACTIVE RLARNMS
MOME
AELYS 12
DHTE: 95/82/792 AMALYSIS TIME:  1£5 STREAM SERUEMNCE: 1
TIME: 17352 oyLE TIME: 129 STREAME: 1
AMALYZER®: 7215 MODE: RN ~4CLE START TINF: 17249
COMP HAME COMP CODE | MOLE X BT UK 3P, GR. ¥
coe2 117 4%. 189 9. 80 9. 6558
JAIGEN 114 2. 329 R, 22 9, 8992
MITROGENM 114 o1, 141 n. @68 9. 0814
METHANE 102 Sé. 731 574, 11 2, 3142
TOTALS 199, 099 574, 11 9. 9798
g ¢ 14.730 PSlA DRY & |JMCORRECTED FOF COMPRESSIBILITY
COMPRESSIBILITY FACTOR (19 = 1.0034
pRY B.T.U. © 14.238 pS1A % 69 DEG. F CORRECTED FOR ¢172 7 576, 9
4T B.T.U. & 14,729 poln & 40 DEG. f CORPECTED FOR (1@ = See. @
PEAL SPECIFIC SRAVITY = 8.973%
e9, 15

LHHORNALTZED TOTAL
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PROJECT: Mﬂé %M MEW  YORK #p0scd

-

- mostordi-platt ossedotes, i

SAMPLE ANALYSIS SHEET

Dates of Project =770

Transferred to Lab By <LOR

Dates of Analysis s/9 - s/9/90

Analyst 2747 + LS

DESCRIPTION’ EHMPTY WEIGHT FULL WEIGHT NET Wz IGHT
=T &/
Filter F@-%q‘m 0. £ (| 0. 8059 0 poug
Acetone Wash C?',q;: 1 ™ 6. 7YYL {, 730l 0. 0124
Acetone Blank - 0.0002.
Totzl Weight I n (170
TEST 2 X
Filter ¥ (3§ 0.§047 0.8130 D.00%2D
Acetsne Wash ¥00C |sqml| & EFE L 85¢ 0.00 74
Acstons Blank ~0.000 2
Total Weight 0,01k O
TEST &
Filter #)ull 1 0.7869 0.7835 0 00k
13 ; /-
Acetone Wash‘*?’,‘&'zz} 1q§ml . 2009 b 04/ O 0087
Acetone Blank ‘ 1~ 0. 0002
Tetzl Weight | \ 0.0096
TEST & /70K |
Filter & _
Acetone Wash ¥ie W mi] [ 9555 6.7 752 0.000
Acatone Blank '
Totzl Weight
Test &
Filter &
Acetone Wash # ml
| Acetone Blank
Total Weight |

S4
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twinNn citwy testing

corporation

® 662 CROMWELL AVENUE

ST. PAUL. MN 55114
PHONE 612/645-3601
REPORT OF: CHEMICAL ANALYSIS

PROJECT: NEW YORK LIST DATE: July 12, 1990

REPORTED TO: Mostardi-Platt Associates, Inc.
Attn: Scott Banach

cr~owen iy 2 3 1S90
1077 Entry Drive RECEWED JUL 23
Bensenville, IL 60106
LABORATORY NO. 4410 90-4868 P.O. #5340

INTRODUCTION

This report presents the results of the analyses of three vost tube samples from Mostardi-Platt Associates which were
submitted to our laboratory on May 7, 1990. The scope of our analyses was limited to the parameters listed on the
attached tables. '

SAMPLE IDENTIFICATION

1) 00518; TCT #193612
2) 00519; TCT #193613
3) 00520; TCT #193614

METHODOLOGY

Each sample was purged in a Tekmar model 4210 Automatic Desorber. The volatile organic compounds were
trapped on a Carbopak/Carbosieve trap and then heat desorbed into a Tekmar Model 1000 cryotrap to provide a
sharply focused band. The cryotrapped compounds were desorbed onto a J&W DB-624 capillary column in an
HP5890A gas chromatograph. The column exit was interfaced directly into the ion source of a VG Trio-2
quadrupole mass spectrometer operated in the electron impact ionization mode at 70eV ionizing energy. Data
acquisition and processing were controlled by a VG 11-250] data system. '

RESULTS
See attached tables.
REMARKS

————————————

The samples were analyzed between May 7 and July 3, 1990 and will be held for two weeks from the report date
and then discarded unless written instructions to the contrary are submitted by the client.

TWIN CITY TESTIN%Z\PORA’I‘ION .

", Joel A. Pitman Ray A. Siery
Project Coordinator Manager, Inorganic Chemistry
JAP/RAS/sls -
99

AS A MUTUAL PROTECTION TO CL:ENTS. THE PUBLIC AND QURSELVES. ALL TWIN CITY TESTING CORPORATION REPOATS ARE SUBMITTED As THE CONFIDENTIAL PROPERTY OF CLIENTS
ZND AUTHORIZATION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTIONS FROM OR REGARDING CUR REPORTS IS RESERVED PENDING OUR PRIOR WRITTEN APPROVAL



TWIN CITY TESTING ANALYSIS DATE: 05/23/1990

CLIENT: MOSTARDI-PLATT TCT ID: METHOD BLK

CLIENT ID: METHOD BLANK DATE RECEIVED:
RUNNAME:0143F05

MINNESOTA DEPARTMENT OF HEALTH

VOLATILE ORGANIC COMPOUNDS

COMPOUND NG/SAMPLE MDL
Dichlorodifluoromethane ND 50
Chloromethane ND 50
vVinyl Chloride ND 50
Bromomethane ND 50
Chloroethane ' ND 50
Trichlorofluoromethane ND 50
Acetone ' 89 50
1,1-Dichloroethene ND 25
Methylene Chloride ND 25
trans-1,2-Dichlorocethene ND 25
1,1-Dichlorcethane ND 25
2-Butanone , 57 50
Chloroform . ND 25
1,1,1-Trichlorcethane ND 25
1,2-Dichloroethane ND 25
1,1-Dichloro-l-propene ND 25
Benzene ND - 25
Carbon Tetrachloride ND 25
Trichloroethene BQL 25
Bromodichloromethane ND 25
2-Chlorocethyl vinyl ether ND 50
cis-1,3-Dichloropropene ND 25
trans-1,3-Dichloropropene ND 25
Toluene ND 25
1,1,2-Trichloroethane ' : ND 25
4-Methyl-2-Pentanone - 52 50
Dibromochloromethane ND 25
Tetrachloroethene BQL 25
Chlorobenzene ND 25
Ethylbenzene BQL 25
Bromoform BQL 25
m-/p-Xylene BQL 25
1,1,2,2-Tetrachloroethane ND 25
Acrolein ND 50
Acrylonitrile ND 50
Mercaptains (as CH,S) ND 50
SURROGATE RECOVERY:
1,2-Dichloroethane-d4 210%
Toluene-ds8 135%
4-Bromofluorobenzene 99%

ND = not detected

MDL = minimum detection limit
* = detected at a level below the detection limit
BQL = below quantitation limit

Analyst:_ .~/ 4410 90-4868

Technical Review: ,_/__(/_( ) gé{ibﬁ;/s

Analyst:SaM
6- .



TWIN CITY TESTING ANALYSIS DATE: 05/23/1990

. CLIENT: MOSTARDI-PLATT TCT ID: 193612
CLIENT ID: 00518 DATE RECEIVED:05/07/1990
RUNNAME:0143G071

MINNESOTA DEPARTMENT OF HEALTH

VOLATILE ORGANIC COMPOUNDS

COMPOUND ‘ NG/SAMPLE MDL
Dichlorodifluoromethane ND 50
Chloromethane ND 50
Vinyl Chloride ND 50
Bromomethane ND " 50
Chloroethane ND 50
Trichlorofluoromethane ND 50
Acetone 13000 50
1,1-Dichloroethene ND 25
Methylene Chloride 2600 25
trans-1,2-Dichloroethene 98 25
1,1-Dichloroethane ND 25
2-Butanone 2900 50
Chloroform . ND 25
1,1,1-Trichloroethane - 150 25
1,2-Dichloroethane ND 25
1,1~-Dichloro-l-propene ND 25
Benzene 3800 25
Carbon Tetrachloride ND 25
Trichloroethene - 1200 25
Bromodichloromethane ND 25
2-Chloroethyl vinyl ether - ND 50
cis-1,3~-Dichloropropene _ ND 25
trans-1,3-Dichloropropene ND 25
Toluene 2100 25
1,1,2-Trichloroethane ND . 25
4-Methyl-2-Pentanone 15000 50
Dibromochloromethane ND 25
Tetrachloroethene 19000 25
Chlorobenzene 80 25
Ethylbenzene 450 25
Bromoform ND 25
n-/p-Xylene 5300 25
o-Xylene 1300 25
1,1,2,2-Tetrachloroethane ND ’ 25
Acrolein ND 50
Acrylonitrile ND .50
Mercaptains (as CH,S) ND 50
SURROGATE RECOVERY:
1,2-Dichlorocethane-d 97%
Toluene-ds : _ 33%
4-Bromofluorobenzene 55%

ND = not detected :

MDL = minimum detection limit
* = detected at a level below the detection limit
BQL = below quantitation limit

Analyst: o +2D_</ 4410 90-4868

Technical Review:,gg ,{é{wb&é)/ 57 Analyst:SAM



TWIN CITY TESTING ANALYSIS DATE: 05/23/1990

CLIENT: MOSTARDI-PLATT TCT ID: 193613
CLIENT ID: 00519 DATE RECEIVED:05/07/1990
RUNNAME:0143G091

MINNESOTA DEPARTMENT OF HEALTH

VOLATILE ORGANIC COMPOUNDS

COMPOUND NG/SAMPLE MDL
Dichlorodifluoromethane 1700 50
Chloromethane ND 50
vVinyl Chloride _ 750 50
Bromomethane ' ND 50
Chloroethane ND 50
Trichloroflucromethane 7600 50
Acetone 16000 50
1,1~-Dichloroethene 1400 25
Methylene Chloride 2500 25
trans-1,2-Dichloroethene 310 25
1,1-Dichloroethane ND 25
2-Butanone 1300 50
Chloroform . ND 25
1,1,1-Trichloroethane _ 60 25
1,2-Dichloroethane ND 25
1,1-Dichloro-l-propene ND 25
Benzene 2400 25
Carbon Tetrachloride ND 25
Trichloroethene 2300 25
Bromodichloromethane ND 25
2-Chlorocethyl vinyl ether ' ~ ND 50
cis-1,3-Dichloropropene ND 25
trans-1,3-Dichloropropene ND 25
Toluene 2300 25
1,1,2-Trichloroethane ND 25
4-Methyl-2-Pentanocne 12000 ' 50
Dibromochloromethane ND 25
Tetrachloroethene ' : 2200 25
Chlorobenzene . ND 25
Ethylbenzene ' 710 25
Bromoform : ND 25
m-/p-Xylene 1500 25
o-Xylene 390 25
1,1,2,2-Tetrachloroethane ' 65 25
Acrolein ND 50
Acrylonitrile : ND 50
Mercaptans (as CH,S) ' : ND 50
SURROGATE RECOVERY:
1,2-Dichloroethane-d4 37%
Toluene-ds8 24%
4-Bromofluorobenzene - 97%

ND = not detected

MDL = minimum detection limit
* = detected at a level below the detection limit
BQL = below quantitation limit

Analyst: _J 2/ 4410 90-4868

Technical Reviews:, 4@,“(@ w/? 08 Analyst:SAaM



TWIN CITY TESTING ANALYSIS DATE: 05/23/1990

CLIENT: MOSTARDI-PLATT TCT ID: 193614
CLIENT ID: 00520 BLK DATE RECEIVED:05/07/1990
RUNNAME:0143G031 '

MINNESOTA DEPARTMENT OF HEALTH

VOLATILE ORGANIC COMPOUNDS

COMPOUND NG/SAMPLE MDL
Dichlorodifluoromethane 1100 50
Chloromethane BQL 50
Vinyl Chloride : ND 50
Bromomethane _ ND ‘ 50
Chloroethane BQL 50
Trichloroflucromethane 18000 50
Acetone 5900 50
1,1-Dichlorocethene 310 25
Methylene Chloride 1900 25
trans-1,2-Dichlorcethene ‘ ND 25
1,1-Dichlorocethane ~ ND 25
2-Butanone 2100 50
Chloroform . BQL 25
1,1,1-Trichlorocethane 220 25
1,2-Dichloroethane ND . 25
1,1-Dichloro-l1-propene ND 25
Benzene _ 60 25
Carbon Tetrachloride ND 25
Trichloroethene ND 25
Bromodichloromethane ND 25
2-Chloroethyl vinyl ether ND 50
cis-1,3-Dichloropropene ND 25
trans-1,3-Dichloropropene ND 25
Toluene 530 25
1,1,2-Trichloroethane ' ND 25
4-Methyl-2-Pentanone 240 50
Dibromochloromethane ND 25
Tetrachloroethene 36 25
Chlorobenzene ND 25
Ethylbenzene : 38 25
Bromoform ND 25
m-~/p-Xylene 130 25
o-Xylene 26 25
1,1,2,2-Tetrachloroethane ND 25
Acrolein ND 50
Acrylonitrile ND 50
Mercaptains (as CH,S) ND 50
SURROGATE RECOVERY:
1,2~-Dichloroethane-d4 138%
Toluene-ds 150%
4-Bromofluocrobenzene 85%

ND = not detected _

MDL = minimum detection limit
* = detected at a level below the detection limit
" BQL = below quantitation limit

Analyst: g~ 2.4/ 4410 90-4868

Technical Review:,gg_,é%u%ﬁp oY Analyst:SAM



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 TABLE OF RESULTS

Name: Mostardi-Platt Associates, Inc. ID #90-33-187 Date: 5/10/90
Sample Sample (— Concentrations (ppmC) — ] Mass Conc.
Number  Description CO+CH4  CO2 Noncon- Conden- TGNMO (mgC/cu.m)
densibles sibles
"17 Outlec 00503700504 2740 139870 108 130 238 19
2 Outlet 00505/00506 2566 138835 99 85 184 92
37 “Outlet 00507,/00508 2779 128820 103 143 247 123
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RESEARCH TRIANGLE LABORATORIES, INC.

COMMENTS ON THE ANALYSES
Report #90-33-187

All Samples: The CO2 flushes were performed with the traps in wet ice.

61



RESEARCH TRIANGLE LABORATORIES, INC.

METHOD 25 EXPERIMENTAL PROCEDURE

Calibration

A propane calibration gas mixture of 82 ppm CO, 68 ppm CH,, 2.07% CO,, and 75
ppm propane is injected via a 1-mL sampling loop into the analyzer. The injections are
repeated until three integrated areas indicate reasonable agreement. A 1.18% CO,
standard is run daily with the same requirement. The average daily response factors must
agree within 5% of the RF(CO,) and the RF(NMO) from the initial performance check.

Daily Performance Checks are performed at the beginning of each work day.
Calibrations are performed daily or between customer sets of samples, whichever comes
first. Additionally, a System Background Check is performed between each set of samples.
Duplicate injections of 1.0% CO, are made after the final sample each day.

Response factors (average integrated area/concentration in ppmC) are calculated
daily from the initial triplicate injections.

Analysis

Each trap is stored under dry ice until just prior to analysis and is flushed of CO,
by passing zero air through it at -78 °C and via the CO, NDIR to the sample tank.
Flushing is continued until no NDIR response is noted. The trap is baked at 200 °C with
zero air flushing through the trap and via the oxidation catalyst and the NDIR into the
collection vessel. Collection is continued until no NDIR response is noted. The trap is
transferred to an oven set at 350 °C and baking is continued for 30 minutes. This ensures
the cleanliness of the trap for a subsequent sampling. The trap is taken out of the oven
and allowed to cool; it is then capped and stored for shipment.

The sample tank is analyzed by injecting an aliquot via a 1-mL sample loop into the
GC column, which is held at 85 °C to elute the CO+CH, and then the CO, which is
passed to the oxidation catalyst, reduction catalyst, and FID. The column is then
backflushed at 195 °C to elute the organic fraction. The collection vessel is analyzed
identically. In both cases, triplicate injections are made. The sample tank is pumped for
S minutes (to less than 5 mmHg) and air is then allowed in via a paper fiber filter; this
procedure is repeated. The tank is pumped 10 minutes and allowed to stand overnight.
The tank is then connected to a pressure gauge to test for leaks (maximum permissible leak
rate = 10 mmHg/day). If the tank passes the leak test, it is filled with zero air to slightly
greater than atmospheric pressure and stored for shipment.

lculation

Calculations are done in accord with EPA Method 25 procedures. A sample
calculation is provided using client/RTL data.



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 SAMPLE CALCULATION

Note: A1l pressure values have been converted when necessary to mm Hg and all temperature values to Kelvin.

Name: Mostardi-Platt Associates, Inc. ID #90-33-187 Date: 5/10/90

Sample # 1 Outlet 00503/00504
DATA
Tank new 220: Trap 0J Collection Vessel:
Volume (cu.m) = 0.004480 Volume (cu.m) = 0.005777
Pressure Temp. (K) Pressure Temp. (K)
(mm Hg) (mm Hg)
Presampling 3.8 284.8
Postsampling 593.1 291.5
Final 1034.0 298.2 Final 1028.0 299.2
Calibration Data:
co2 Backflush
Response Factor (area units/ppmC) 87.3 93.7
Blank (ppmC) 9.1
Blank Area (area units) 0
Areas:
CO + CH4 139,150 138,952 140,098
Cco02 7,116,291 7,114,829 7,119,738
Noncondensibles 5,516 4,859 7,357
Condensibles 5,482 5,273

7,158

CALCULATIONS
Measured Concentrations, corrected for blank:

Cm(CO+CH4) = Area(CO+CH4)/RF(C02)

= 139150 / 87.3 = 1593.9
= 138952 / 87.3 = 1591.7
= 140098 / 87.3 = 1604.8
Cm(CO2) = Area(C02)/RF(C02)
= 7116291 / 87.3 = 81515.4
- 7114829 / 87.3 = 81498.6
= 7119738 / 87.3 = 81554.8

Cm(Noncondensibles) = [Area(Noncondensibles) - Blank Area(NMO)]/RF(NMO)

= ( 5516 - 0)/ 93.7 = 58.9
= ( 4859 - 0)/ 93.7 = 51.9
= ( 7357 - 0)/ 93.7 = 78.5
Cm(Condensibles) = Area(Condensibles)/RF(C02) - Blank(CO02)
- 7158 7 87.3 - 9.1 = 72.9
- 5482 / 87.3 - 9.1 = 53.7
- 5273 / 87.3 - 9.1 = 51.3
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-2 -
RESEARCH TRIANGLE LABORATORIES, INC. METHOD 25 SAMPLE CALCULATION

Pressure-Temperature Ratio, Q(i) = P(I)/T(i):

593.09 / 291.4833 = 2.03473
3.80999 / 284.8167 = 1.337699E-02
1034 / 298.15 = 3.468053

1028 / 299.15 = 3.436403

postsampling tank: Q(1l)
presampling tank: Q(2)
final tank: Q((3)
final CV: Q(4)

Volume Sampled (dscm) = 0.3857 x Tank Volume x [Q(1)-Q(2)]
= 0.3857 x .00448 x [2.0347 - 0.0134]
= 0.003493

Averages and % Relative Standard Deviations (%RSD) of Cm’s are calculated.
(3RSD of C = $RSD of Cm)

Calculated Concentrations:

C(CO+CH4) = Q(3)/[Q(1)-Q(2)] x Cm(CO+CH4)
= 3.4681/(2.0347 - 0.0134) x 1596.8 = 2739.6

C(C02) = Q(3)/[Q(1)-Q(2)] x Cm(C0O2)
- 3.4681/(2.0347 - 0.0134) x 81522.9 = 139869.6

C(Noncondensibles) = Q(3)/[Q(1)-Q(2)] x Cm(Noncondensibles)
= 3.4681/(2.0347 - 0.0134) x 63.1 = 108.2

C({Condensibles)
= Volume(CV)/Volume(Tank) x Q(4)/[Q(1)-Q(2)] x Cm(Condensibles)
= 0.005777/0.004480 x 3.4364/(2.0347 - 0.0134) x 59.3 = 130.0

Total Gaseous Non-Methane Organics(TGNMO)=C(Noncondensibles)+C(Condensibles)
- 108.2 + 130.0
- 238.2

Mass Concentration = 0.4993 x TGNMO -
' = 0.4993 x 238.2 = 118.9
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RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 SAMPLE QA/QC DATA & CALIBRATION CHECK/A

5.1.1 Carrier Gas and Auxiliary Oxygen Blank (1/3/90)
CO + CH, + CO, + NMO = O ppm Requirement: < 5 ppm

5.1.2 Catalyst Efficiency Check (1/4/90)

CO, = 9982 ppmC Requirement: CO, = 10000 + 200 ppmC

5.1.3 System Performance Check (1/4/90)

Average Percent

Recovery $RSD
50 uL hexane/decane 107.6/103.6 0.1/0.5
10 uL hexane/decane 102.1/103.2 0.5/0.9
Requirement 100 + 10% <5

5.2.1 Oxidation Catalyst Efficiency Check (1/5/90)
FID Response with Reduction Catalyst Out = 0.25%
Requirement < 1%

5.2.2 Reduction Catalyst Efficiency Check (1/5/90)

Response of CO, with Oxidation Catalyst and Reduction
Catalyst operative was 100.3% of response with catalyst
out. .

Requirement 100 £+ 5%

5.2.3 Analyzer Linearity Check and NMO Calibration (1/2/90)

RF values agree within 2.5% Requirement: within 2.5%
$RSD values for triplicates < 2% " < 2%
except Propane &4th Dilution (22 ppmec) $RSD = 2.4%

(deviation allowed by Gene Mull, Manager, and Joseph
Adamovic, Laboratory Manager)

REAMO) _ ; 915  Requirement: LWL _ 9 g4 0.1

RF(€0,) RF(CO,)

5.2.4 System Performance Check (1/5/90 - 4/10/90)

Measured Value Expected Value Requirement

Propane Mix 75.0 ppm 75.0 ppm + 5%
Hexane . 55.4 ppm 55.2 ppm + 5%
Toluene 54.9 ppm 54.5 ppm + 5%
Methanol * ppm PpPm + 5%

* Methanol is currently being analyzed.



5.3

NMO Analyzer Daily Calibration

Triplicate injections of a mixture containing propane and
high-level CO, are made at the beginning of each set of
samples or every 24 hours, whichever comes first.

Requirements: DRF(NMO) = [RF(NMO)= 91.5] £ 5%
DRF(CO,) = [RF(CO,)= 86.2] + 5%

6b



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 DATA REPORT

Name: Mostardi-Platt Associates, Inc.

ID #90-33-187 Date: 5/10/90

Sample # 1 Outlet 00503/00504
TANK new 220; TRAP 0OJ COLLECTION VESSEL:
Volume (cu.m) = 0.004480 Volume (cu.m) = 0.005777
Pressure  Temp. (K) Pressure Temp. (K)
(mm Hg) (mm Hg)
Presampling 3.8 284.8
Postsampling 593.1 291.5
Final 1034.0 298.2 Final 1028.0 299.2
Volume Sampled (dscm) = 0.003493
Calibration Data:
Cco2 Backflush
‘Response Factor (area units/ppmC) 87.3 93.7
Blank (ppmC) 9.1
Blank Area (area units)
Areas:
CO + CH4 139,150 138,952 140,098
Cco2 7,116,291 7,114,829 7,119,738
Noncondensibles 5,516 4,859 7,357
Condensibles 7,158 5,482 5,273
Concentrations (ppmC): %RSD
CO + CH4 2739.6300 0.4394
Cc02 139869.6000 *0.0354
Noncondensibles 108.2282 21.9082
Condensibles 129.9912 19.9605
TGNMO 238.2194

(=

118.9429 mgC/cu.m)



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 DATA REPORT

Name: Mostardi-Platt Associates, Inc. ID #90-33-187 Date: 5/10/90

Sample # 2 Qutlet 00505/00506

TANK new 223: TRAP OH COLLECTION VESSEL:
Volume (cu.m) = 0.004498 Volume (cu.m) = 0,005835
Pressure Temp. (K) Pressure Temp. (K)
(mm Hg) (mm Hg)
Presampling 3.3 284.8
Postsampling 603.3 291.5 v '
Final 1077.0 299.2 Final 1029.0 299.2

Volume Sampled (dscm) = 0.003570

Calibration Data:
co2 Backflush

Response Factor (area units/ppmC) 87.3 93.7

Blank (ppmC) 9.1

Blank Area (area units) 0
Areas:

CO + CH&4 128,546 127,805 127,762

co2 6,949,200 6,915,331 6,920,611

Noncondensibles 6,268 4,737 4,841

Condensibles 4,556 4,334 3,803
Concentrations (ppmC): $RSD

CO + CH4 2565.7020 0.3442

co2 138835.4000 0.2630

Noncondensibles 98.6147 16.1962

Condensibles 85.3522° 11.2590

TGNMO 183.9669

(= 91.8547 mgC/cu.m)
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RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 DATA REPORT

Name: Mostardi-Platt Associates, Inc. ID #90-33-187 Date: 5/10/90

Sample # 3 Outlet 00507/00508

TANK new 135: TRAP QF COLLECTION VESSEL:
Volume (cu.m) = 0.004387 Volume (cu.m) = 0.005975
Pressure Temp. (K) Pressure Temp. (K)
(mm Hg) (mm Hg)
Presampling 3.8 284.8
Postsampling 588.0 291.5 ‘
Final 1312.0 299.2 ' Final 1017.0 299.2

Volume Sampled (dscm) = 0.003391
Calibration Data:
Cco2 Backflush

Response Factor (area units/ppmC) 87.3 93.7

Blank (ppmC) 9.1

Blank Area (area units) 0
Areas:

CO + CH4 110,682 110,859 110,963

Cc02 5,144,682 5,130,954 5,139,818

Noncondensibles 4,149 4,426 4,704

Condensibles 6,991 5,962 5,678
Concentrations (ppmC): $RSD

CQ + CH4 2778.5910 0.1282

Cco2 128820.3000 0.1355

Noncondensibles 103.3875 6.2693

Condensibles 143.3433 12.7556

TGNMO 246.7307

(= 123.1926 mgC/cu.m)
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CALIBRATION PROCEDURES

PITOT TUBES

The pitot tubes used during this test program were
fabricated according to the specification described and
illustrated in the Code of Federal Regulations, Title 40, Part
60, Appendix A, Methods 1 through 35 as published in the Federal
Register, Volume 42, No. 160, August 18, 1977; hereafter referred
to by the appropriate method number. The pitot tubes comply with
the alignment specifications in Method 2, Section 4; and the

pitot tube assemblies were in compliance with specifications in
the same section.

A baseline pitot coefficient of 0.84 was used since this
value was the average of several calibrations made during the six
months prior to the test program. These pitots have not been
damaged or repaired since these calibrations were performed.
Wind Tunnel calibrations of pitots are utilized if available.

NOZZLES

The nozzles were measured according to Method 5, section
"5.1. :

POTENTIOMETERS AND RESISTIVE TEMPERATURE DEVICES (R.T.D.’S)

The potenticmeter and thermocouples as well as the R.T.D.
were calibrated against a mercury thermometer in a calibration

well. Alternative readings are checked utilizing a NBS traceable
milivolt source.

DRY GAS METERS

The test meters were calibrated according to Method 5,
section 5.3 and "Procedures for calibrating and Using Dry Gas
Volume Meters as Calibration Standards”" by P. R. Westlin and R.
T. Shigehara, March 10, 1978.

ANALYTICAL BALANCE

The accuracy. of the analytical balance was checked with

Class S, Stainless Steel Type 303 weights manufactured by F.
Hopken and Son, Jersey City, New Jersey.
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mostardi-platt associates, |

TYPE S PITCT TUBE INSPECTION DATA FORM

Pitot tube assembly level? v ves
Piszct tube openings damaged? ves
0 5 A0 _ o) e
ey = _[.©@ (<107), a; = /e (<10
o} [} o} =0
3, = (<57), 87 = _2:0© (<57)

[}
]
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wn
| 2
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»
<
]

KB
s

[ ]
I\

. 0.9
y=_05° e=_1o0o ° =2
0.00S56 (in.);
0.0l /Z (in.);

P, = f.322 (in.), 25 = O 3/ &

(in.), D. = @.250

—
' L)
]
»
.
~—

Comments: S72/ALESS STZZL ~ DETACKAACE

CAARATED 1-30-29  Cop(®) = 0-84
G@T o-%‘h

Calikrrzzion reguirsd: v~ ves no

1}

: 7 parz 1-29-%87 Nam= 5{}%&»\

o r | e

i
c S Y

& d L I
|

A-SIDC PLAKE i

|

: ?
—— A
LonGiTuoIRaL P 0 A AN Nk
R S g N Pg
’ ._.)T_.__._

-S10C PLAN
0.18 Ot <0, < 0.95 O B-SI0C PLAXE

(3716 102)" "33 ML)

8

AT

1

L

A

—_J

NOTE:

?.os 9,< P <1.56 0

Py« Pg

LONGITUOINAL
TLeL AzlS

o — c——

TRANSVERSE —
TusE Axls | l E N >,
2 A 0OR 8 N - 11
ace | |
I OPENING | C 7N )
PLANES . ‘—(1-—'—"— \' %N
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mostardi-platt associates,
PITCT TUBE CALIBRATICN DATA

. ) . . SGTRNDALD o
Calibraztion pitot tube: <type=w&m; size (OD) 0.3,y ID number S-/

Type S pitot tube ID number 7 Co(sza) = —2.77

Calibrztion: date 7-3s —R7 performed by E//ﬁ,l,,,—rc,,,
2-Side Calibration
APst:ci’ Aps’ a b
(in.) (in.) (S) DEV.
.0 E.O P
2 2
0.1%¢ L » 372 | ©.3<4 l S S
0.2 %o I 0. <25~ | K42 A mas
. -’4\?—' | Q:‘JL/ ‘ 0;4‘ R
.74 { /., Rz I n_pal | A A -
/ 2') | 2. <2 | c . 239 | . =22
= 24 | d.on | 2 2 & | .89
i |
I |
l [
| |
averesde OEA:"
B-Side Czlibrztion
AD g/ b
) a
in. DEV.
:—:;o ) p(s)
0.2 cd > g-Se
9 5o A3 0 &~
1 32 A | o 2 Na
15T Zd | p.Lec
1,28 2 | 0T
&40

a ' -
Cp(s) = Cp(stay

b = -
DEV = - st .
E Cp(S) Cp' (must be <0.01)
EP(A) - Ep(:a) = 42! (must be <0.01).
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atheson

RECEIVED Aus 11 555 INGAY
é Gas Products

World Leader in Speciaity Gases & Equipment

Mostardi-Platt Associates Date August 10, 1989
1077 Entry Drive
Bensenville, I11inois 60106 Our Invoice No. 102-56031

Our Work Order No. 102-85499

Attn: Scot:f Banach
Your P.0O. No. 4633

Gentlamen:

Below are the results of the analysis you requested, as
reported by our laboratory. Results are 'in volume percent,
unless otherwise indicated.

LABORATORY REPORT ON GAS ANALYSIS

Cyl. No. SX-10115 Cyl. No.SX-12821  cyl. No. SX-12184
COMPONENT Requested Actual Requested Actual Requested Actual
Nitric Oxide 850ppm 0.09300% 430ppm 0.04100% 430ppm 0.04100%
Nitrogen BAL BAL BAL BAL BAL BAL

Cyl. No. SX-12973 Cyl. No.SX-12759

Requested Actual Requested Actual
Nitric Oxide 150ppm 0.014600% 70ppm 0.006500%
Nitrogen BAL BAL BAL BAL

The only liability of this Company for gas which fails to comply with
this analysis shall be replacement thereof by the Company without

extra cost. Mannatian fcac & Ricrargs Sire2
PC Becx3c
sonet Hunois goes=2

Prone. (8133 T27-4823

8¢




World Leader in Speciaity Gases & Equipment

MOSTARDI-FLATT ASSOCIATES

1077 ENTRY DRIVE Date: O2/07/20

BENSENVILLE, ILLINOIS &010¢€ Customer Furchase Order #: S07S
Matheson Order #: 102-91187
Matheson Lot Number:

frnalytical Laboratory Report
GAS MIX CERTIFIED STD. & COMRONENT

Cylinder # Comporent Request Analyscs
SX17487 NITRIC OXIDE 425, 00pEm O, D4 2000
NITROGEN Balarce Balance

2000 PSIR

fnalyst PA

The only liability of this Company for gas which fails to comply
with this analysis shall be replacement therecof by the Company
without extra cost.

The reported values are in VOLUMEZ

Copy sent

pdatheson



(A oA Proatuicts )

Air Products and Chemicals. Inc.

INDUSTRIAL GAS DIVISION

SAMPLE OF: 300 PPM CARBON MONOXIDE/BAL NITROGEN

SHIPPER NO.

SAMPLE DATE:

REMARKS:

Spec:alty Gas Department
Box 351 RO 1
Tamagua. PA 18252
(717) 467-2981

ANALYTICAL REPORT

DATE: 7/25/88 PAGE: 1 of1

CUSTOMER ORDER NO.:

REQUESTED BY: MOSTARDI PLATT

ANALYTICAL METHOD ANALYST ANALYTICAL METHOD ANALYST
Electrolytic Cell (02 Trace) Gas Chromatography
Infrared Horiba infrared Spectroscopy
lon Mobility for N2 in Ar C.G. Flame lonization Unit X RM
Dew Point Chemiluminescence
Hydrogen Flame Analyzer (THC) Paramagnetic
Wet Analysis Gravimetric
Fiame Photometer
ANALYSIS
COMPONENT CONCENTRATION ANALYTICAL UNIT OF
LAB NO. CYL.NO. REQUESTED REQUESTED RESULT MEASURE
c9178 SG861390 CARBON MONOXIDE 300 279 ‘MOLAR PPM
CERTIFICATION
This analysis nas been.performec utihzing the
analytical methoal(s) stated and s correct to with-
in the analytical acguracies of this (these) method(s).
CC. Cvhinaer Y .
Fiie 84 AR il

Authorized Signature



pdatheson

World Leader in Speciaity Gases & Equipment

IATZD
Dat=s
SOlis Customer Suronase Oragsrer #:0 23350
Matneson Croser #: 1oZ2-B884g
Mavtheson Lot Numosr:
Arnaivtical Laporatory
GRS MIx CERTIFIED STD.
Zyiinder # componant Feoumsy &L S
SEKLTEET CAREGN MOMCXILE 4SS0, D0pom Uhe iddemin sl
Baiancs DaLano=s

MITROGEN

Arnalyst ﬁA

The only liability of this Company fTor gas which
with this analysis shall be replacement thereof
without extra cost.

ils to comply
the Campany

R

The repmrted values are in VOLUMEX

Cooy sent _—
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» Gas Products

Wworid Leader in Speciaity Gases & Egquiprment

Mostardi-Platt Associates
1977 Entry Orive

Date
Sensenville,

March 14, 1¢9Q

ITTinois -60109

Qur Invoice No. 102-97474

Qur Work Order No. 102-92058

Your P.0. No. 5145

Genclemen:

Below ar
Taported by our laboratory.
less othe

e the results of the analysis you requested, as
ov
rwise indicated.

Results are in volume percent,

LABORATORY REPORT ON GAS ANALYSIS

Cyl. No. 76169 Cyl. No. 62335 Cyl. No. 33621-T
COMPONENT Requested Actual Requested Actua. Requested Actuadl
qubon Dioxide 11.0% 10.990% 11.0% 10.950% 3.0% 2.983%
Nitrogen Bal Bal Bal Bal Bal Bal

Analyst JF 03/05/90

Tme onl

liabilizy of this Company for gas which fails to comply with

chis analysis shall be replacement thereof by the Comperynwithounsicnarcs Sires
extra cost.

P.0. 30x S0
Johiel. Hlinos 0432
Phone. (815) 727-4848
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mostardi-platt associates,
METHOD 6 - FIELD DATA SHEET

. SULFUR DIOXIDE and MOISTURE
Project: //da_azz /L/({/MW Date: 5—/,2/90

Sampling location: 54.4/0,\4 £ 2
J

Source Condition:

Dry Cas Meter # _G ¥Cyf 2/ 7 Y = /, Q0o

Test(Run) No._/  Barometric Pressure (Ppg.) A7LS in.ug Orsat Analysis
Gas Temperature 7&0 °F Static Pressure —3.0D in.H50 /3.2 %C0s ¢. | =0,

: Mater Meter

Clock| Volume Gauge ;}eter Impgr. Vsoln _— va. N

A emp. Pump

Time (Vm) Pressure (t) Qutlet Vacuun v

2Lhr 3 (aH) m’ | Temp. in.H Ve = Ve ——————— m{std)

rt in.H,0| °F °oF "8

1bs SOZ/dscr ppa(dr:

grams (wf) ppa( ve-
- grams (W,) B =

715 5799| 0.So | 72
925 16.204| o.50 | 73

95.Q b .72 O.So| 735 grams ' lwi Bog =
945 | 7.234| 0501 72 x 0.04T15 = ft3[V‘;(std)]

P .
bar V3.6
17.64 '. Y _,._

vl(std) *

-5 v
1os SQ,/dscf M_'“_!_‘L Iy, - Y, )N soln

a(std) Ya Y (scd)
w(gt
pom SO, (dry) « 6.015 105 2 1o S0y dsct B mﬂ—fv:‘
ave LY 6 O[ (T,) og Comments:
eak Check: ce/min @ in.Hg
Test(Run) No. 22 Barometric Pressure (P, ) 29.¢35 in.Hg Orsat Analysis
Gas Temperature 2(90 °F Static Pressure =352 in.H,0 /3.2 ZCO2 5'1 y4e
Meter Meter
Clock| Velume GCauge Heter Impgr. vaoln —_— Va N
Temp. Pump
Time (Vm) Pressure (/) |Outlet Vacuuzl v v v
24khr 3 (AK) m Temp. in. H t =~ 'th ————— 'm(std) ,
ft in.H,0| °F °F &
2 _ 1bs S0,/dscf ppa(dr
QSU 7.26/ | 0. S0| 77 ' grams (Wf) — ppa(ve
Beo |7 674 | 5. 50 | 78

- grams (W.) B =~

/010 9063 0.<o! 19 ' grams ; lia =
w2083 lo.sD | Bo

——— 3 ws
x 0.0L715 = felv o

std)]

ave /./33 ' (1) of Comments:

akx Check: ce/min € in.Hg
Samples Transferred to Lab By:

Date 144 Operator




METHOD 6 - FIELD DATA SHEET
SULFUR DIOXIDE and MOISTURE

dbate Mongaz;

Project:

mostardi-platt associates,

v

S-ZZ /,4’0

Date:

Sampling location:

@GM +£ 2

Source Condition:

Y

Dry :Gas Meter ¥ LXO626 9

/. SO

Test(Run) No. >

——

Barometric Pressure (Ppgp) 2943 in.Hg
Gas Temperature 96O °F Static Pressure -5 in.Hp0

Orsat Analysis
/32 %co, 5.9 %o

Meter Meter :
Clock|{ Volume Gauge Meter Impgr. Vsoln va N
. Temp. Pump
Time (Vm) Pressure (t ) Outlet Vacuum v v
2Uhr (aH) n’ | Temp. | Vo = VYin n(std)
3 - ° ° in.Hg
rt in.H,0 F F - (dr:
lbs SOa/dscf __ ppaldr:
1225 8577 0.5|82 grams (Wf) __ ppalve
7 Pl
235 g.8v¢ 1 0.8 8 S - grams (Wi) B, =
. — :
245 ?303 - 36 grams 1-8, =
j2s519.7449 | 6:5~ | 88 x 0.0L715 = £230v ]
w(std)
P *
3¢
'l(lld’ s 17.64 '. Y —;u-r'r.—
-5 v
o 1,061 2-10 . saln
1ot 50,/dscf Narvn AN g
w{std!
pom SOz(df’!) » 6.01% n 106 x 1ds Sozlcs:f !_1 . m“rt—;;‘
awve /3272 (T,) o Comments:
Leak Check: ce/min @ in.Hg

Test(Run) No. j Barometric Pressure (Pbe.r) 296 in.Hg

. Qrsat A.nai_‘LsS ;

Gas Temperature 7¢O °F Static Pressure_ —~360 in.H,0 aco, N
Meter Meter
Clock] Volume Gauge ;iee:er Impgr. Pum Vaoln va N
Time (Vm) Pressure (tp). Outle‘r.v up v v
24hr (AR) m’ | Temp. | ¢ Ve = Viep n(std)
£t | tn.mo| o | eop |1n-fE
5 2 lbs SOz/dscf \ppm(d'
[208] 7.78%| .5 82 grams (Wf) — ppa(wr
__’_Ql% /@_052{ Q;{ 87 - grams (Wi) Bug =
13221/0,.2¢41 C .5 82 grams l'aws =
133810, 7421 6.5 |87 x 0.04715 = 30y ]
w(std)
AVG Tm) o Comments:
Leak Check: cc/min 8 in.Hg
Samples Transferred to Lab By:
Operator

, Date 145




mostardi-platt associates,

METHOD 6 - FIELD DATA SHEET

Project: Jl//t/ /I/I y

SULFUR DIOXIDE and MOISTURE

Date:

/2 /Fo

Sampling lLocatiocn:

LAGNIE H 2

Source Condition:

/[ 0T

Dry Gas Meter # 4 '6? Y

Test(Run) No. S Barometric Pressure (Ppop) &7 6y in.Hg
Gas Temperature ?5_0 °F Static Pressure — 3D in.Ho0

Orsat Analysis
/ZZ ZCOQ 618101

Meter Meter
Clock| Volume Gauge ?eter Impgr. Vs<:;ln va N
X emp. Pump
Time (Vm) Pressure (t) Qutlet Vacutm v v
2Lhr (AH) m Tenp. | . Ve = Vip n{std)
3 . ° ° in.Hg
It in.H,O F F
2 1bs 502/dscf ppa(dr
/5261 /075 | © - S0 |87 grams (wf) ppa(we
(s3L 1/, /43 | 0.2 |58 - grams (W) B =
(SYL |/ 7L(p[¢ 0 -S0 9% grams 1 - Bws =
(5L {205 {050 |89 x 0.0LT15 = ft3[vw(std)]
. b . M
13.6
Yagsea) = V-84 0, Y ﬂ‘.—l-
7.061 3 1070 Ysain
1 Jdsef o 1081 110 0 .
B3 SQ/dsc ol A -
wised
v 50, (dry) + 6.015 a 10° x bs SOenct B - e e
AVG /1;2'7 ¢ (ij og Comments:
eak Check: cc/min @ in.Hg

Test(Run) No. 4

Barametric Pressure (Pba.r) 29463 in.Hg

Orsat Analysis

Gas Temperature P55 °F static Pressuré»'.g.-dv in.H,0 co, 31
Meter Meter
Clock| VYolume Cauge ;ﬁeter Impgr. Pum vsoln Vg N
Time (v.) |Pressur (e.tmp). Outlet P v
2khr n (AR) m Temp. acuum vt = vtb m(std)
rt3 | tn.H 0| °oF op | in-Hg
_ *72 1bs 50,/dsce ppa(d
/4728 /ZOO‘fO QSC‘ 5@ grams (Wf) ppm(‘-"
¢39\/2.52) | 6.50188 - grams (Wi) B, =
6‘7/3 B.ov2 16-3D QZ grams 1-B8, =
/¢5BYZ IS0 S 187 x 0.04715 = L C AN
Aave | >/ 2> (TmT o Comments:
Teak Check: cc/min @ in.Hg
Samples Transferred to lLab By:
. Dete 146 Operator




VOST FIELD DATA SHEET

oat: bl Monagemend
DATE: /)90 Y
LOCATION: AAigns £ 2 .
OPERATOR: Swi )/f o035
TEST RUN # /' Barometric Pressure (Pbar) 979 bt in.Hq
Clock Time Meter Volume Meter Condensor Qutlet
24 hr (1) Temp. (© Temp (OF)
1438 d3 230 22/ 127
(443 8. 70 | 23/ 425
(149 (3, 50¥ 29/ | B
(453 (7. 206 25/ /725"
[43% 22 - | 1Y 27/ (26
Average /8 :"8‘7/ "?(/ 73/é L ———
Leak Check: vd (.,/7: ?j§/
Test Run # < Barometric Pressure (Pbar) 29435 in.Hg
Clock Time Meter Volume Meterc_‘ Condensor Outlet
24 hr (1) Temp (°F) Temp_(°F)
D14 23,650 19/ 125
1819 28230 | /9] I2&
(624 33. 804 19 /72Y
(324 39 /20 /91 170
(&2 43 999 2o /170
Average . 20.% 4%
Leak Check: v~ 8. 0scE
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