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GASEOUS EMISSION STUDIES
PERFORMED FOR
WASTE MANAGEMENT OF NORTH AMERICA, INC.
AT THE
CID FACILITY
CENTAUR TURBINE STACK 3
CHICAGO, ILLINOIS
FEBRUARY 16, 1990

INTRODUCTION

A gaseous emission test was performed by MOSTARDI-PLATT
ASSOCIATES, INC. on the stack of the No. 3 Centaur Turbine at
Waste Management CID Landfill in Chicago, Illinois, on February
16, 1990. The tests were authorized by and performed for Waste
Management.

The purpose of this test program was to determine the total
gaseous non-methane organic (TGNMO) emission rates during normal
operating conditions. Tests were perfofmed at the outlet.stack.

The tests were conducted by Messrs. L. Campo, T. Kalisz, and
G. M. Gozzi of MPA. Mr. J. Gentile and Mr. J. Greenwell provided
assistance and coordinated plant operating conditions during the

test program.

SUMMARY OF RESULTS

During the test program three (3) TGNMO test runs were
‘performed on the outlet of the No. 3 Centaur Turbine. The
average concentration of TGNMO expressed as ppm hexane at 3%
Oxygen was 31.4. The average emission rate, expressed as carbon

was 2.73 lbs/hr. Tests are summarized on page 8.

94709.WMN (agmg-2) 1
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DISCUSSION OF RESULTS
No problems were encountered with the test equipment or the

process operation during sampling.

TEST METHODS AND PROCEDURES

The test program was comprised of the following tests and

analyses:

1. For the determination of volumetric fiow rates, EPA
Methods 1 and 2 were utilized, 40CFR Part 60, Appendix
A.

2. For the determination of dry molecular weight (0O, and
CO, Measurement) EPA Method 3 was utilized, 40CFR, Part
60, Appendix A.

3. For the determination of moisture content, EPA Method 4
was utilized, 40CFR, Part 60, Appendix A.

4. For the sampling of total gaseous non-methane organi&s,

(TGNMO), modified EPA Method 25, 40CFR, Part 60,
Appendix A was utilized.

Total Gaseous Non-Methane Organics (M25)

The Method 25 sample collection train meets the requirements
for stack sampling of volatile organic compound (VOC) set forth
by the United States Environmental Protection Agency (USEPA). In
particular, it meets the requirements of USEPA Reference Method
25, "Determination of Total Gaseous Nonmethane Organic Emissions
as Carbon" 40CFR Part 60, Appendix A. This method applies to the
measurement of volatile organic compounds (VOC) and total
Gaseous Non-Methane Organics (TGNMO). with this hethod, an
emission sample is withdrawn from the stack at a constant rate

through a heated probe and filter and a chilled condensate trap
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by means of an evacuated sample tank. For these tests the
condensate trap was chilled with ice water instead of dry ice
because of the high level of CO, in the stack gas. TGNMO are
determined by combining the analytical results obtained from
independent analysis of the condensate trap and sample tank
fractions. After sampling is completed, the organic contents of
the condensate trap are oxidized to carbon dioxide (CO,) which is
quantitatively collected in an evacuated vessel; then a portion
of the CO, is réduced to methaﬁe (CH,) and measured by an FID.
The organic content of the sample tank fraction is measured by
injecting a portion of the sample into a gas chromatographic
column to separate the NMO from CO, COZ, and CH4; the NMO are
oxidized to CO,, reduced to CH, and measurea by an FID. 1In this
manner, the variable response of the FID éssociated with
different types of organics is eliminated.

The sampling sysfem consists of a heated probe and filter
system, condensate trap, flow control system, and sample tank.
The analytical system‘consists of two major sub—éystems: an
oxidation system for the recovery and conditioning- of the
condensate trab contents and an NMO analyzer. The NMO analyzer
is a GC with backflush capability for NMO analysis aﬁd,is
equipped with an oxidation catalyst, reduction catalyst, and FID.
The system for the recovery and conditioning of the organics

captured in the condensate trap consists of a heat source,

caTnG WMN fomo-2) 3
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oxidation catalyst, nondispersive infrared (NDIR) anélyzer and an
intermediate collection vessel.

Method 25 is used to determined the concentration of the
organics in the gas stream. In order to determine the emission
rate the stack gas velocity and volumetric flow rate are
determined using reference Method 2.

Velumetric Flow Rate

Volumetric flow rate determinations were performed as
described in Methods 1 and 2. 20 sampling points using 2 ports
were traversed.

Velocity - pressures were deﬁermined with calibrated
Stausscheibe-type pitot tubes with inclined manometers. All
temperatures were measured using calibrated thermocouples with
potenticmeters and resistance thermometer detectors (RTD’s).

Drawings depicting the sampling test point locations and the
sampling trains along with pertinent calibrations can be found
appended.

Diluent Determination

Method 3 test procedufe (multi-point integrated sampling)
was used to. determine the carbon dioxide and oxygeh
concentrations. Each sample was extracted at a constant sampling
rate at the same sampling points as, énd during the course of,
volumetric flow determination. Mandatory leak checks were

performed on the sampling apparatus immediately after sampling.
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An Orsat gas absorption analyzer was used to analyze each
sample in triplicate. To ensure complete absorption several
passes of the sample were made through each absorbent until
constant readings were obtained. The Orsat analyzer was also
checked for 1leaks after each run. This method defines the
results to be on the dry basis in percent by volume.

Moisture Determination

A Method 4 test procedure was used to determine moisture.
The impinger train consisted of four modified Greenburg-Smith
impingers. The first two impingers contained a known volume of
water, the third impinger was empty, and the fourth impinger
contained a known amount of silica gel. The entire impinger
train was placed in an ice bath to mainféin the sampled gas
passing through the silica gel impinger outlet below 68°F in
order to increase the accuracy of the sampled dry gas volume
measured.

Each sample was extracted through a heated stainless steel-
lined probe loosely packed with glass wool at the tip at a
'constant sampling rate of approximately 0.75 cubic feet per
minute which was maintained during sampling. An adequate volume
was drawn to ensure accuracy. After each run a leak check of the
sampling train was performed at a vacuum greater than the
sampling vacuum to determine "if any leakage had occurred during
sampling.‘ A leakage rate not in excess of 4 percent of the

average sampling rate would have been acceptable. Feollowing the

9470¢.WMN (cmg-2) 5
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leak check, the impingers were removed from the ice bath and the
volume of the moisture condensed was measured to the nearest
milliliter and recorded. The silica gel was removed and the

weight increase was recorded to the nearest 0.5 grams.

QUALITY ASSURANCE PROCEDURES

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

Shelf life of chemicals prepared at the MPA laboratory or at
the job site does not excéed that specified in the above
mentioned methods; and, those reagents having a shelf life of one
week were prepared daily at the job site. When on-site analyses
are required, all reagent standardizations are performed by the
same person performing the analyses.

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 conditions encountered
during sampling.

A copy of the sample analysis sheets are appended in this
report. An explanation of the nomenclature and calculations is

included. Also appended are calibration data and copies of the

24702 .WMN f(omg=2) 6
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raw field data sheets. All raw data are kept on file at the MPA

offices in Bensenville, Illinois.
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WASTE MANAGEMENT OF NORTH AMERICA, INC.
CID LANDFILL
CHICAGO, ILLINOIS
CENTAUR TURBINE STACK 3
FEBRUARY 16, 1990

TOTAL GASEOUS NONMETHANE ORGANICS (TGNMO)
EMISSION TEST RESULTS SUMMARY

Concentration_ (ppm)

TGNMO TGNMO
as as TGNMO as Hexane
Test No. Time ’ Carbon Hexane %0, Corrected to 3%0,
. \l\ﬁ i\"\\‘ .
1 1105-1205 47 6.56 16.6 27.3
2 1225-1325 46 6.42 26.7
3 1345-1445 69 9.63 40.1

Average 31.4

Mol.wt Carbon
TGNMO (as hexane TGNMO (as carbon) X == ————==—
( ) G ( rbon) Mol.wt Hexane
12
TGNMO X ==
86

TGNMO (as hexane) = TGNMO (as hexane) x {20:2 = 3)
Corrected to 3% Air (20.9 = %0,)

Emissicn Rate lbs/hr as Carbon

_ Emission
Mass Concentration Air Flow Rate

Test No. (mg/m>) (DSCFM) (1bs/hr)
1l 24 27055 2.43
2 23 ’ 2.33
3 , 34 3.44
Average 2.73

EMISSIONS (lbs/hr) = Conc (mg/m3) X 6.24 X 107> 1bs/DSCF x DSCFM x 60 min
1000 l/m3 " mg/1 hr

Q2709 . WMN (ama-2) 8
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/.'JLL.L___

TEMPERATURE SENSOR

)

FLEXIBLE TUBING

:::}1:15::§é§i>HM (174 IN.)

TYPE S PITOT TUBE

GAS FLOW

LEAK-FREE
CONNECTIONS

MANOMETER

#| = DISTANCE TO FURTHEST SAMPLING
POINT PLUS 30 CM (12 IN.)

*wPITOT TUBE - TEMPERATURE SENSOR SPACING

Figure 1.1 Type S pitot tube-manometer assembly.
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NOMENCILATURE - TGNMO

Measured NMO blank value for NMO analyzer, ppm C.

Measured , CO blank value for condensate recovery and
condltlonlng:%ystem 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 CO,.

Ccalculated noncondensible organic 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 liquid injected, g/g-mole.

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

Carbon number of the liquid 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 absclute.
Gas sample tank pressure after sampling, but prior to

pressurizing, mm Hg absolute. .

= Final gas sample tank pressuré after pressurizing, mm Hg

absolute.

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

Sample tank temperature at completion of sampling, °K.

= Sample tank temperature after pressurizing °x.

Sample tank volumé, cm.

Intermediate collection vessel volume, cm.

Gas volume sampled, dscm.

Number of data points.

Total number of analyzer injections of intermediate

collec?ion vessel during” analysi€ (where k=injection number,
eeed) . _

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

Individual measurements.
Mean value.

Density of liquid injected, g/cc.

T



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:

P P

V_ = 0.386 V EE' - EE&
t ti

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

- ] — ]
| Pt
S P S L S
t gE Pti r j=l tmj a
T T .
_t vy _

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

v P q
C, = 0.386 vz——ﬁi I 7 ¢ - B,
s £ 19 k=1 T

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

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 egquation:

Mc = 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 £ cm
percent recovery = ;.6 Lp T, N

Relative Standard Deviation.

-2
T (x; - X)
rps = =20 V/F L
s n-1

e



SUMMARY OF RESULTS CALCULATIOHNS

P, + .A__“_.
Vin std = 17.64 x Vm x |-2—2:5 | x vd
(460 + Tm)
Vw std = 0.0471 x Vic ‘ Vic = water + silica net
Bwo - Vw_std
(Vw std + Vm std)
Md = (.44 x %C0,) + (0.32 x %0,) + [0.28 x (100 - %C0,-%0,)]
Ms = Md x (1 - Bwo) + (13 x Bwo)

Vs -|(Ts + 460 xvaP x Cp x B85.49 Cp = pitot correction
Ms x Ps

Acfm

Vs x Area (of stack or duct) x

60
Acfm x 17.64 x x (1 - Bwo)
460 + Ts)

Dscfm
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RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 TABLE OF RESULTS

Name: Mostardi-Platt Associates,lInc. ID #90-33-126 Date: 2/28/90
Sample Sample — Concentrations (ppmC) ———— Mass Conc.
Number Description CO+CH4 co2 Noncon- Conden- TGNMO (mgC/cu.m)
densibles sibles
B cip #3-1 0 45458 o &7 a7 24
2 CID #3-2 0 43631 0 46 u6 23
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COMMENTS ON THE ANALYSES
Report #90-33-126

All Samples: As requested the CO2 flush was performed with the trap in ice water, rather
than the usual dry ice: The traps were kept under dry ice until just prior to
analysis when they were allowed to warm at room temperature for about
ten minutes and then placed in an ice-water bath. Also as requested, the
CO2 flush was allowed to proceed for the full ten minutes even though the
CO2 NDIR reading was zero throughout the procedure.
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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
5 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. :

7 Calculations

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.

Sample # 1 CID #3-1
DATA
Tank 6144:
Volume (cu.m) =~ 0.005837
Pressure
(mm Hg)
Presampling 0.0
Postsampling 442.0

Final 1107.0

Calibration Data:

Trap PT

Temp . (K)
291.5

287.6
301.2

Co2

Response Factor (area units/ppmC) 87.0

Blank (ppmC)
Blank Area (area units)

Areas:
CO + CH4
co2 1,655,400
Noncondensibles
Condensibles 2,019

CALCULATIONS

Measured Concentrations, corrected for blank:

Cm(CO+CH4)

0/ 87.0 =
0/ 87.0=
0/ 87.0 =

Cm(C02)

0.0

0
1,652,800
0

1,795

Area (CO+CH&4) /RF(C02)

0.0
0.0
0.0

'Area(C02)/RF(C02)
1655400 / 87.0 =
1652800 / 87.0 =
1651900 / 87.0 =

19027.6
18997.7
18987.4

ID #90-33-126 Date: 2/28/90

Collection Vessel:

Volume (cu.m) = 0.005975
Pressure Temp. (K)
(mm Hg)

1065.0 302.2

Backflush
91.6.

0

1,651,900

0
1,458

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

= (0
- (0
- (0

. 0)/ 91.6 =
; 0)/ 91.6 =
- 0)/ 91.6 =

0.0
0.0
0.0

Cm(Condensibles) = Area(Condensibles)/RF(C02) - Blank(C02)

2019 / 87.0 - 0.0 =
1795 / 87.0 - 0.0 =
1458 / 87.0 - 0.0 =
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RESEARCH TRIANGLE LABORATORIES, INC. METHOD 25 SAMPLE CALCULATION

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

postsampling tank: Q(1)
presampling tank: Q(2)

441.96 / 287.5945 = 1.536747
0 / 291.4833 = 0

final tank: Q(3) = 1107 / 301.15 = 3.675909

final CV: Q(4) = 1065 / 302.15 = 3.52474

Volume Sampled (dscm) = 0.3857 x Tank Volume x [Q(1)-Q(2)]
= 0.3857 x .005837 =x [1.5367 - 0.0000]
= 0.003460

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+CH&4)
= 3.6759/(1.5367 - 0.0000) x 0.0 = 0.0

C(C02) = Q(3)/[Q(1)-Q(2)] x Cm(CO2)
= 3.6759/(1.5367 - 0.0000) x 19004.2 = 45458.2

C(Noncondensibles) = Q(3)/[Q(1)-Q(2)] x Cm(Noncondensibles)
= 3.6759/(1.5367 - 0.0000) x 0.0 = 0.0

C(Condensibles)

= Volume(CV)/Volume(Tank) x Q(4)/{Q(1)-Q(2)] x Cm(Condensibles)
= 0.005975/0.005837 x 3.5247/(1.5367 - 0.0000) x 20.2 = 47 .4

Total Gaseous Non-Methane Organics(TGNMO)=C(Noncondensibles)+C(Condensibles)
= 0.0 + 47 .4
- 47 .4

Mass Concentration = 0.4993 x TGNMO
= 0.4993 x 47 .4 = 23.7



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 = 0 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 ulL hexane/decane 107.6/103.6 0.1/0.5
10 ulL 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 ppmc) $RSD = 2.4%

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

RECTMO) _ 1.015 Requirement: RE(NMO) _ 1.0+ 0.1
RF(CO,) RF(CO,)

5.2.4 System Performance Check (1/5/90)

Measured Value Expected Value Requirement

Propane Mix . 75.0 ppm 75.0 ppm + 5%
Hexane 33.1 ppm 51.8 ppm Fail + 5%
Toluene 27.2 ppm 60.5 ppm Fail + 5%
Methanol 120.7 ppm 92.7 ppm Fail + 5%

Analyzer A could not pass this section since calibration
gases (Methanol, Toluene and Hexane) had gone bad. Cer-



tified standards were ordered and are scheduled for an-
alysis upon receipt.

Analyzer A passed Section 5.2.4 only for Propane Mix,
which is our current calibration gas, thus 0.K. (known to

to be accurate).

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) + 5%
DRF(CO,) = RF(CO,) * 5%



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 DATA REPORT

Name: Mostardi-Platt Associates,Inc. ID #90-33-126 Date: 2/28/90

Sample # 1  CID #3-1

TANK 6144: TRAP PT COLLECTION VESSEL:
Volume (cu.m) = 0.005837 Volume (cu.m) = 0.005975
Pressure Temp. (K) Pressure Temp. (K)
(mm Hg) (mm Hg)
Presampling 0.0 291.5
Postsampling 442 .0 287.6 .
Final 1107.0 301.2 Final 1065.0 302.2

Volume Sampled (dscm) = 0.003460

Calibration Data:
co2 Backflush

Response Factor (area units/ppmC) 87.0 91.6

Blank (ppmC) 0.0

Blank Area (area units) 0
Areas:

CO + CH4 0 0 0

co2 1,655,400 1,652,800 1,651,900

Noncondensibles 0 0 0

Condensibles 2,019 1,795 1,458
Concentrations (ppmC): $RSD

CO + CH4 0.0000 0.0000

Cco2 45458.2000 0.1099

Noncondensibles 0.0000 0.0000

Condensibles 47.4250 16.0693

TGNMO 47.4250

(= 23.6793 mgC/cu.m)



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 DATA REPORT

Name: Mostardi-Platt Associates,Inc. ID #90-33-126 Date: 2/28/90

Sample # 2 - CID #3-2

TANK 6158: TRAP PX COLLECTION VESSEL:
Volume (cu.m) = 0.005758 Volume (cu.m) = 0.005777
Pressure Temp . (K) Pressure Temp. (K)
(mm Hg) (mm Hg)
Presampling 0.0 291.5
Postsampling 502.9 287.6
Final 1055.0 302.2 Final 1050.0 302.2

Volume Sampled (dscm) = 0.003884

Calibration Data:
Cco2 Backflush

Response Factor (area units/ppmC) 87.0 91.6

Blank (ppmC) 0.0

Blank Area (area units) 0
Areas:

CO + CH4 0 0 0

Cc02 1,900,700 1,901,400 1,901,200

Noncondensibles 0 0 0

Condensibles 2,131 1,907 2,019
Concentrations (ppmC): $RSD

CO + CH4 0.0000 0.0000

Cc02 43631.2000 0.0190

Noncondensibles 0.0000 0.0000

Condensibles 46.2696 5.5473

TGNMO 46,2696

(= 23.1024 mgC/cu.m)



RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 DATA REPORT

Name: Mostardi-Platt Associates,Inc.

Sample # 3 CID #3-3

TANK 6149:
Volume (cu.m) = 0.005821

Pressure

(mm Hg)

Presampling 0.0
Postsampling 472.4
Final 1110.0

ID #90-33-126 Date: 2/28/90

TRAP ST COLLECTION VESSEL:
Volume (cu.m) = 0.005835
Temp. (K) Pressure Temp.(K)
(mm Hg)
291.5
287.6
302.2 Final 1089.0 302.2

Volume Sampled (dscm) = 0.003688

Calibration Data:

C02 . Backflush

Response Factor (area units/ppmC) 87.0 91.6

Blank (ppmC) 0.0

Blank Area (area units) 0
Areas:

CO + CH4 0 0

coz2 - 1,501,500 1,501,900 1,506,200

Noncondensibles 0 0

Condensibles 3,024 2,731 2,438
Concentrations (ppmC): %RSD

CO + CH4 0.0000 0.0000°

co2 38639.5200 0.1733

Noncondensibles 0.0000 0.0000

Condensibles 69.0375 10.7287

TGNMO 69.0375

(= 34.4704 mgC/cu.m)
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the

gauge of
sampling unit to record the tank wvacuum.

MOT use the wvacuum

DO

RESEARCH TRIANGLE LABORATORIES, INC.
METHOD 25 SAMPLING DATA
Company: t’\cé'm RO ~ PH\‘\'\' . For RTL use: 1
Person to contact:__(a . M- @rzz] Batch ID: 8%-__ -__
Telephone:(l@g ) XFC -0 ‘ File Name:
Send report to: G- M é\DLZ_\

- 0O2(T ( | S8
RUNﬂ.il_ ( lk‘colla”BTANKI_Q_'_iq_'_ | TRAPI_Qg_.Pl
RUN DESCRIPTION LS ® 3 {(Linit to 20 characters)

Tank Vacuum Barometric Absolute Temperature
Pressure Pressure degree
mmHg / in.Hg meHg / in.Hg  mmHg / in.Hg c /@
Pre-test .9_9._'31\_’ __lﬁ_‘;q L LA ___L'
Post-test _I_I_‘_‘)S —_— _.____‘; 1,2¢C _i 5

>Z

RUN DESCRIPTION C\D B3

RUN #

002l 7LA/ fo2(7

2 .
}TL/NK y CISY

Tank Vacuum Barometric

Pressure
mmHg / in.Hg
22490

Pre-test

Post-test 9.4 >93¢

mmHg / in.H
¥ Sl

Absolute
Pressure
mmHg / in.Hg

Tamai

Temperature
degrees
c/

N
=23

RUN # 3-3

. R
RUN DESCRIPTION C\L

002734 [0042E . (14D

(‘S
TRAP # > | _

Tank Vacuum Barometric Absolute Temperature
Pressure Pressure degrers
mnHg / in.Hg naHg / igiﬂg mmHg / in.Hg C I<E>
\ >9.2¢ =+, 5
bremtegt S-S 5855 "o LS
Post-test _'O_L : _g_?__'z_t‘ .._5_8
RUN # TANK # TRAP #
RUN DESCRIPTION
Tank Vacuum Barometric Absolute Temperature
Pressure Pressure degrees
mmHg / in.Hg naHg / in.Hg C/F

Pre-test

Post-test

—————

mmHg / in.Hg




PRETEST TANK LEAK CHECK
METHOD 25 .
prosecT: WM L) R3 ok Raesveti % F o
. -

DATE: __ 216~ 0

BAROMETRIC PRESSURE = ("Hg) 29.2 '

AMBIENT TEMP °F:
A
4JL Initial Final Leak

Tank # Time Vacuum "Hg Time Vacuum "Hg Check

@ bl44 141

é/;yz/Px/zL/:;-
6142
(67T

A

AlL
the final

NOTE: -

- HMinimum time of

leak check 1 hour

lines to the manometer must be evacuated prior to taking
tank vacuum readings.



.TGNMO FIELD DATA
(Method 25)

Project Q1D WrsTe pine Date 2~ |, -0
Client ﬂ-/p Regulator Number 3 37—-
Process CﬁﬂJ‘J%\\J YR Tank Number(s){QI 4lfTrap Numbers_|
Operator /4C;*ﬁ’/ ol _
I PR L T
Sample Locatlon 2 S - _ - TV A
Test Run Number J= Sz Stack Temperature °F
Pre-Test Post-Test
Barometric Pressure Inches Hg #9.Z
Tank Leak Check Inches Hg/10 min //
Tank Vacuum Inches Hg 2.2 (>5)
Sample Train Leak Check CM/10 min /
Ambient Temperature °F
SAMPLE TIME GAUGE VACUUM FLOWMETER
(5 min. intervals) inches Hg SETTING COMMENTS
— A Gy - ;
11z 249 7 L.,'—
[15)& +. 2 '
= '
11/2 2L.5 /—/(/\
// " A5 9 ‘/"%
p o ey 2
e R 4.0 $ ¥
~ "\ — Y
/22 o D 2
e ’\ﬂ\\\U P
% ~
|| 4D 0.0 ‘5
y = -
V=2 e e
— ]
T~ ; 7]
V1225 ’ff,}f; E>m\
| 200 13,5 I/
) 245 I'N0 WU

tgnmofld.dat

(99)



TGNMO FIELD DATA

2-/b-90

(Method 25)
Project Cr0 ST MET_ Date
Client e [
Process i s % e i T 1
Operater /K'¥477@¢£)

Sample Location
Test Run Number

. ; W}
_,-\-',' .

STRck 1 ~ ) TET F

7~ )

Regulator Number Z

Tank Number(s) Z// SQTrap Numbers

Stack Temperature °F

R

Pre-Test? Post-Test
Barometric Pressure Inches Hg 2‘/7 . 2"/’/
Tank Leak Check Inches Hg/10 min / —
_ Tank Vacuum Inches Hg 29 F (>3)
Sample Train Leak Check CM/10 min W/
Ambient Temperature °F
SAMPLE TIME GAUGE VACUUM FLOWMETER
(5 min. intervals) inches Hg SETTING COMMENTS
SR= 29.( Da
. —
2% 1b.C o
7 - =
WALE A E 2¢
T = =<
| K43 A0 D >
RZE 22.0 62
N MY b~
100 4.5 L™
vy VA
207 0 28
/30 1.0 | bk
315 3N | Uk
| 320 [ 5 (L
/
1325 10,0 YA

tgnmofld.dat (gg)




TGNMO FIELD DATA
(Method 25)

project (1) WA /i 5],
Client c)i)

Process Chﬁwgiiﬁﬁ_f s S
Operator A LAY )

Sample Location

Test Run Number

Barometric Pressure

Inches Hg

Date

7. /-90

Regulator Numberf?,:j _
VFiTrap Numbersﬁ? /
LR A

Tank Number(s)

A0 - rYTLeT =3
3. TEAEE

———
—

Stack Temperature °F

Pre-Test
Tyt
7.2

Tank Leak Check Inches Hg/10 min
- Tank Vacuum Inches Hg
Sample Train Leak Check CM/10 min
Ambient Temperature °F

GAUGE VACUUM

~ -
ot

-

Post-Test

(>3)

SAMPLE TIME FLOWMETER
(5 min. intervals) inches Hg SETTING COMMENTS
)24 = 297 5
/350 A7 5 S&
)355 5.5 57
| D S P4 O S
)2 = RR.= =7
. Al.0 5Y
) IS /9.5 57
| <7 /7.0 59
25 /6.5 5%
Y /5.0 S5
J+I= /3.5 x4
)45 | /A5 59
L = /.5 g%

tgnmofld.dat (gg)

34
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PITOT TRAVERSE DATA

MOSTARDI-PLATT

: ’ ASSOCIATES, INC.
Project__ jvnste ManaseEmnt o
Location CiN  Cenbave Toabin® KXl 3
pate 2-16-90 Traverse No. | Time (000 - 1830

Pl?lé]?t o) J P te a Pﬁé?t P J p te a
=t | /72 | |3y | 760
2| 205 | (4392 | 720
3] 290 l.7c3 | 805
4| 270 643 | Qoo
sl 2.5 i.658 Boo
¢l 2.85 i.68¢ $o0
2| Z10 (043 | 790
& 2.55 1.597 790
Q| Z2.45 {5 S 79a
id z.s0 | .58 | 78s
~i6.82:4 -793¢-
S-i! 1.¥5 [.360 | 760
Z] i9¢6 127€ | Téo
3| 195 | 13961 T(5
4| 206 .43z | 785
5| 2.i5 lL.4c | T7€0
el 210 [643 18¢
7] Zoo | i.414 | 760
8| [95 [.39¢ | 140
21 (.55 1245 | T4o
ol (.35 | llez| 740
13.392| 74o<
Ave | i,.4857]| 776147
Ppar 222 “Hg static _O. 0 w0 - Py e Pg 292 wg ¢, Q.5Y
0.44 x = tg 7768 ¢ 1, I2% £ = Pot. No. ___|1]
0.32 x = nimn;iom 5' 4 ' bﬂ\ 3.353
0.28 x = _ By 1By ary Flue Area__ 8.727 2
¢ x )+ (18 x B,) = (M)
ver8.u9x _Cx /73 g o x 14857/ - fe/sec
Pg x M,
Qactm = Vo) x BT (flue area) x 60) =  acfm

Data Taken By




\A

PITOT TRAVERSE DATA

MOSTARDI-PLATT

Project_ W aalx Mowrd £ W M ASSOCIATES, INC', |
Location ¢iD'- Vi oon (12l INE Wk 3
Date 2-~/6-90 Traverse No. T Time 1455
Pgé?t P J p te a Pﬁé?t p J p tq a
=i | 1.35 115
Z 11,55 130
3 1 2.5 160
¢ | d45 196
S| J¢c §i0
6| 270 £15
71 K75 gi0
81 21, Qoo
91 2¢5 198
iol 9.5¢ T¥e
-/ | 170 73s
Z [90 145
3 2.15 160
4 Z.1s 730
€ | 235 7150
¢ | 255 11s
7 1 210 115
B | 2.0 125
9 |- 95 130
10 i.C 12
Poar "Hg Static "0 Py “Hg Pg e Cp
0.44 x = ts T R Pot. No.
0.32 x = Dimensions
0.28 x . | Bys 1= By -y Flue Area fe2
¢ x ) + (18 x B,) = (M)
vg = 85.49 x Cox / Ty x JSp o= ft/sec
J e X A,
ety = Vo) x (flue area) x 60) : acfm
Data Taken By é.




HEFH50-6 - FIELD DATA SHEET
SULER~BL*HBE and MOISTURE

mostardi-glatt asscciates. ‘inc

Project: Was{e MANARGEMELT Date: _ J~1&-9p
Sampling Location: _fip - Centaur Skwek 3
Source Condition: Fuore (0AD
Dry Gas Meter # E & Y= J0.9%¢9
Test(Rua) No. | Barometric Pressure (Py,.) _in.Hg Orsat. Analysis
Cas Tezperature OF Static Pressure in.Ho0 %C0o2 %05
Meter Meter - .
Clock| Volurme Gauge f;eter Impgr. Jsoln va. N
. exp. Pump .
Time (‘Im) Pressure () Cutlet Je cu v v
2inr (aH) o’ | Temp. |, 1T Ve T Ven n(std)
et | tn.H,0| OF | oF |in-fe
U2 1bs 50,/dsct ppal{dry)
(.05 95.465|.13 b9 J??— /% 7zrams (W ) ppa(vet)
&
s qug 33 Y] Z£C Jec grans (w ) B, =
lgsliod.3a | ) |63 32 %/ grans 1-3,, -
.35 1i03.45 | 3% |e5° 5 0.04T15 = 20, ]
Y5 | i1305] 32 |est oy v, ! EX
. . 60 a(std) : -—T._
iss| j14.ab |1 | b 5 v
- 3 s shzlascf-7—°—‘i-'—‘°—-x(v AMER
B-85 m ‘)!5 l [ 7 l bb -(sm) 'l Y
= pas $0,(ary) = 6.015 2 10° & 1oy SOasct B, o mj;i%’:‘ﬁ
Sy (T,) o Comments:
eak Check: ce/min @ in.Hg
Test(Run) Barcmetric Pressure (Pbar) ~in.Hg Orsat Analysis
Gas Tgmperature Static Pressure in.H 0 3.0 _sco, 147130,
Meter Mater
Clock{ Volume Gauge ;&:er Impgr. Pum vaoln va. N
Time (Vm) Pressure (tp)' OQutlet Vacuz.m v v v :
2khr (AH) n’ | Temp. t - "tb mn(std)
3 ° in.Hg
't in.H, 0| °F F \
2 1bs sozldscr Ppm(dry:
‘» .
12:2911 331851 + 12 |,S° - grams (w ) B, =
la:'i; l}Yl&q ‘-l& 650 grams l-2B vs =
VZ R
\ v };— 6’0 = 3
1345 114,97 | - s x 0.CLT15 2220V pay ]
AVG “5.9/79 6;— T;n) o Comments:
. [Leak Check: cc/min @ in.Hg
Samples Trensferred to lab By:
Operator

, Date




METHOD 6 - FIELD DATA SHEET
SULFUR DIOXIDE and MOISTURE

r

mostardi-glatt assodiates, ‘inc

Project: WIASTE MINBEEMENT Late: -[6-90
Sampling Locetion: CID CENTAUR STM K 3
Source Condition: CWLL LOAD
Dry Cas Meter £ €8 ! =
Test(Run) No. 9~ Barometric Pressure (Py,.) in.Hg Orsat. Analysis
Cas Temperature °F Static Pressure in.Hé-O ZCos %3
Meter Meter - _ .
Clock| Volume Gauge Meter Impgr. Isoln va. N
. Tenp. Pump
Time (‘Im) Pressure (v ) Outlet|, . v v
2Lhr (aH) n’ | Temp. | Vo = Yy n(std)
et | inomjo) oF | o |[1n-He
2 : 1bs 50,/dsef ppa(dry)

13co | 42,6181 .75 | S0 23]  707Jsrams (wf) __ ppa(wet)
Dol 47190 o415 | ws” T 280 grans (w,) B =

i 200 §355510.15 | b4’ 31 1.] grams 1-8, =

Bodel 5189 (o34 | (S° Balo.ou715 = 230V, ooy ]

gy o144 g : I - °

13:40 (—;A.‘m c 'l'i 2% Capag = Vo6 1T 2 .m

13:501 6118 10,95 | 657 - 1.061 3 1078 oy Ysota

. - - 152 Jasef & S L (Y, - ¥ ——

i4:00! 72,33 10:35 4(050 Bl mata) Moo Yl 0, eea)
7@ pea SUplery)  6.015 2 10° & Jos SO/asct B T o
v (Tm) o Comments:

eax Check: cc/min 8 in.Hg

in.Hg Orsat Anulysis
in.H,0 D5 Aco, jb.4 20,
Clock{ Volume GCauge );:;er Iepgr. Pum soln Va ¥
Time (Vm) Pressurd | p). Outlet Va.cuzm v v v,
2lnr (aR) o’ | Temp. | , t -~ Ttd mn(std)
£t3 | ta.n,0| °F op | 1in-He \
2 1bs SOaldscr Ppm(dr)'l
: X ,- 0 -
[4z=182.,23 |0.10 6s° - grazs (wi) B, =
grams 1 ; Bws = .
x 0.CL715 = ft [vw(std)]
AVG 39.6/2 63 (T.nT op Comments:
. [Leak Check: ce/min @ in.Hg
Samples Transferred to lab By:
. Date Operator






