PALOS VERDES LANDFILL
REMEDIAL INVESTIGATION REPORT

APPENDIX D.4

POLYCHLORINATED DIBENZO-P-DIOXIN
AND POLYCHLORINATED DIBENZOFURAN
EMISSIONS TESTS ON THE PALOS VERDES
ENERGY RECOVERY FROM LANDFILL GAS
(PVERG) FACILITY, UNIT 2 (CARNOT)



POLYCHLORINATED DIBENZO-P-DIOXIN
AND POLYCHLORINATED
DIBENZOFURAN EMISSIONS TESTS ON
THE PALOS VERDES ENERGY
RECOVERY FROM LANDFILL GAS
(PVERG) FACILITY, UNIT 2
NOVEMBER 1993

Prepared For:
COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY
Whittier, California :
For Submittal To:

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
Prepared By:
Derek V. Kumm
CARNOT

Tustin, California

FEBRUARY 1994

LACID-11391/R159D594.T



REVIEW AND CERTIFICATION

All work, calculations, and other activities and tasks performed and documented in this
report were carried out under ‘my direction and supervision.

Dh VK~ a/o3/ay

Derek V. Kumm
Chemist
Chemical Emissions Assessment Division

I have reviewed, technically and editorially, details, calculations, results, conclusions and
other appropriate written material contained herein, and hereby certify that the presented material
is authentic and accurate.

// - //Z// Date {A;/’/y

Arlene C. Bell
Manager
Chemical Emissions Assessment Division

' i | {
. LACID-11391/R159D594.T CARNOT



TABLE OF CONTENTS

SECTION PAGE
1.0 INTRODUCTION ....... R 1
2.0  TEST UNIT DESCRIPTION . ... ... e 3
3.0 TEST DESCRIPTION . .................... e 4
3.1 _TEST CONDITIONS . . ... .. i 4
3.2 SAMPLE LOCATIONS . . ... ... .. i 4
3.3 TESTPROCEDURES . ......... ...ttt 6
3.3.1 Oxygen, Carbon Dioxide and Carbon Monoxide ........... 6
3.3.2 MOIStUIE . . . . ot e e 7
333 FlowRate.......... e e e e 7

3.3.4 Polychlorinated Dibenzo-p-dioxins and Polychlorinated
Dibenzofurans (PCDD/PCDF) .. ... ................. 7
4.0  RESULTS . .. i e e e 9
5.0 DISCUSSION . ...\ \vuiieeeeeeeeee e . 13
5.1 PCDD/PCDF MEASUREMENTS ................00cu.n.. 13

APPENDICES

A MEASUREMENT PROCEDURES . . ....... S e A-1
B QUALITY ASSURANCE . . . . ...t e e e e e e B-1
B.1  Quality Assurance Program Summary ...................... B-2
B.2 ARBCertification . ............ ... ... e B-7
B.3  Calibration Data . . ... ... ... ... .. ... B-8
B4 Chainof Custody ............. . ... B-9
Cc FIELD AND LABORATORY DATA SUMMARIES ................. C-1
C.1 SampleLocation ............ .. ... .. .. C-2
C.2 CEMDataand Strip Charts . . .. ............ . ..., C-3
C.3  Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans .. C-4
C4 UnitOperationData . . ... .. ... ... ...t C-5
D GENERAL EMISSIONS CALCULATIONS . .. ... ... ... .. ... D-1
LACID-11391/R159D594.T i CARNOT




SECTION 1.0

INTRODUCTION

Camot was contracted by the County Sanitation Districts of Los Angeles County
(LACSD) to perform a series of air emission related tests on the Palos Verdes Energy Recovery
from Landfill Gas (PVERG) Facility, Unit 2.

Emission tests were conducted on Unit 2 at the boiler exhaust. Table 1-1 presents a test
matrix of the parameters measured at this location. The emission tests were conducted on
November 23 and 24, 1993. Testing was performed by Craig Fry, Rick Madrigal, Bob Conklin
and Matt Dugan of Carnot. The testing was coordinated by Dr. Moon S. Chung of the LACSD.
The boiler was maintained at steady load throughout the testing period by LACSD personnel.

A summary of the emission test results are presented in Table 1-2. Detailed test results

are presented in Section 4.0 and a discussion is presented in Section 5.0. All raw data and
calculations can be found in the Appendices.

TABLE 1-1
PARAMETERS MEASURED
PVERG, UNIT 2 EXHAUST

. - |
Oxygen (O,)

Carbon Dioxide (CO,)
Moisture (H,0)

Flow Rate

Carbon Monoxide (CO)

Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans (PCDD/PCDF)

1
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TABLE 1-2
: SUMMARY OF TEST RESULTS
PALOS VERDES LANDFILL, BOILER NO. 2
NOVEMBER, 1993

Parameter o ' Exhaust
0,, % dry ' : 2.54
CO,, % dry 15.14
H,0, % 17.4
Flow Rate, dscfm 13,462
Co:

ppm <1

ppm@ 3% O, <1

Ib/hr ' A <0.06

Total PCDD/PCDF®:
ng/m? <0.21
Ib/hr <1.1x 10

Total Toxic Equivalents by CA DOHS Method®:
ng/m* : ND < 0.069

1b/hr ND<3.5 x 10°

NOTES:
(1) The results in this table are the averages of triplicate measurements.
(2) Calculated using full detection limit values.
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SECTION 2.0

TEST UNIT DESCRIPTION

The Palos Verdes Energy Recovery from Landfill Gas Facility (PVERG) consists of two
identical Zurn Keystone landfill gas fired boilers. Unit 2 was tested in this emission test series.
The steam production of both boilers is used to drive a steam turbine generator with a maximum
electrical output of 13.0 megawatts. Each boiler fires approximately 3,600 scfm of landfill gas
with supplemental natural gas which makes up 25% of the total Btu content. The natural gas
is used because of the low Btu value (200 Btu/scf) of the inactive landfill gas fuel.

3 ’
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SECTION 3.0

TEST DESCRIPTION

3.1 TEST CONDITIONS

LACSD personnel maintained steady load operations throughout the test period. The
boiler was set to run at nominal load. Temperature, fuel flow rate and fuel Btu values were
monitored by LACSD throughout the test periods; Table 3-1 summarizes the boiler operating
conditions.

TABLE 3-1
PVERG TEST OPERATING CONDITIONS

Parameter Condition
Boiler Excess Oxygen : 2.54%
Landfill Gas flow Rate 3,643 scfm
Natural Gas Flow Rate 230 scfm
Landfill Gas Heating Value 219 Btu/scf

Generator Output 10.1 MW

3.2 SAMPLE LOCATIONS

Samples from the boiler exhaust were collected via two ports in the stack wall. The ports
are 4 inch 1.D. and are located 90° apart on the circumference of the stack. The ports are 20.5
feet above the nearest flow disturbance and 5 feet, 4 inches below the top of the stack.
Figure 3-1 is a schematic drawing of the PVERG stack sampling location. All tests requiring
isokinetic sampling were conducted using a full 16-point traverses of the sample plane.

4
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Figure 3-1. PVERG Unit 2, Exhaust Sample Location
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TEST DESCRIPTION 7 SECTION 3.0

3.3 TEST PROCEDURES

The test 'procedures followéd for the boiler exhaust measurements are summarized below
in Sections 3.3.1-3.3.4. Further detail is presented in Appendix A.

3.3.1. Oxygen, Carbon Dioxide and Carbon Monoxide

Measurements of CO, O, and CO, at the stack sampling location were conducted using
SCAQMD Method 100.1 sampling with Camnot’s continuous emission monitoring system
(CEMS). This system is described in detail in Appendix A. A brief overview is presented here.

The sample is withdrawn from the stack through a stainless steel probe connected to a
15’ heated teflon line (250°F). The sample then travels through a moisture knockout cooled
with ice and water. A peristaltic pump continuously drains the knockout. After the knockout,
the sample travels to the ground, via a teflon line, into an additional conditioning and filter
system. Leak checks were conducted prior to and at the completion of the test project. The
leak checks were conducted by operating the sample pump, plugging the probe inlet and all
pressure side system exits except for one analyzer rotameter, then measuring the leakage rate
on that rotameter. EPA Protocol 1 Calibration Gas were used for CO analyzer calibration. All
other gases were manufacturer certified to be +1% and traceable to NIST. In accordance with
SCAQMD Method 100.1 procedures, a pre- and post-test system bias check was conducted for
each test run. The system bias check was conducted by delivering zero and span gas to the
CEMS probe tip and recording the as-found species concentration. No analyzer adjustments
were made between these pre- and post-system bias checks. Calculations for the correction of
measured system bias and instrument draft were then applied to each test run. The allowable
limit of system bias deviation is 5% of instrument range.

Triplicate emissions measurements were performed to determine carbon monoxide
emissions as well as oxygen and carbon dioxide concentrations. The average concentrations
were determined during each test for a period of 240 minutes. These test averages were then
corrected for measured system bias and drift.

CEMS measurements of O, and CO, were conducted during all PCDD/PCDF tests to
calculate flue gas molecular weight and to determine operational status of the boiler.

6 >
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TEST DESCRIPTION | SECTION 3.0

3.3.2 Moisture

Moisture was measured according to SCAQMD Method 4.1 in conjunction with all
PCDD/PCDF tests. ’

3.3.3 Flow Rate

Exhaust gas flow rate was determined in conjunction with all PCDD/PCDF tests in
accordance with SCAQMD Method 2.1.

3.3.4 Polychlorinated _Dibenzo-p-dioxins __and _Polychlorinated _Dibenzofurans
(PCDD/PCDF)

Triplicate samples for PCDD/PCDF were collected according to CARB Method 428.
In this procedure, a sample is withdrawn isokinetically from the source and passed through a
heated Method 5 filter followed by a water-cooled XAD-2 resin module. The resin module is
followed by an impinger train to collect moisture and any species that might pass through the
resin. A field blank was conducted by transporting a complete train to the sample location,
conducting a leak check, then recovering it in the same manner as a sample. A method blank
was also conducted by the laboratory by analyzing an unused portion of the same XAD-2 resin
batch as supplied for the sampling program. These blanks are for informational purposes only;
PCDD/PCDF data is not blank corrected by the laboratory. Field spikes (surrogates) and
recovery spikes (internals) were added prior to sampling and prior to extraction, respectively,
as prescribed by the CARB Method 428 Protocol. Acceptable recovery of these spikes is 50-
150%. All sample and blanks were analyzed for total tetra through octa PCDD and PCDF plus
all 2,3,7,8- substituted isomers using high-resolution gas chromatography/low-resolution mass
spectrometry (HRGC/LRMS). Table 3-2 summarizes the pertinent information for the
PCDD/PCDF tests.

”
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TABLE 3-2

DIOXIN/FURAN TEST INFORMATION

CARB METHOD 428
PVERG UNIT 2
NOVEMBER 1993

Sampling Method

Analytical Method

Analytical Laboratory

Actual Method Detection Limits
Sample Volumes

Surrogate Spiking

- Blank

Recovery

Fractions Analyzed

Chain of Custody

Glassware Cleaning

CARB Method 428

HRGC/LRMS for Dioxin/Furan

Zenon Environmental

0.0087-0.042 ng/m® per homologue class
34m’

Pre- and post-test laboratory spikes using appropriate
surrogate compounds as per CARB Method 428 by Zenon
Environmental

Full field blank train assembled, recovered and analyzed
Filter stored in petri dishes lined with hexane rinsed aluminum
foil

XAD-2 column wrapped to protect from ligint and stored at 0-
4°C

Impinger liquid stored in pre-cleaned glass bottles

Sample Train rinsed 3 times each with methanol, toluene and
methylene chloride

Organic rinses stored in pre-cleaned glass bottles

All sample fractions stored and shipped cold 0-4°C

Probe wash, filter, sorbent module, connecting glassware
rinse and solvent rinse combined

Maintained by Carnot and Zenon on all samples

Thorough cleaning followed by organic-free DI H,0,
methanol, toluene and methylene chloride rinses, followed by
high temperature bake
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SECTION 4.0

RESULTS

The results of the tests are presented in the following tables:

Table
Number Table Title

4-1 General Emission Results, PVERG Unit 2
4-2 PCDD/PCDF Emissions Summary, PVERG Unit 2
4-3 PCDD/PCDF Toxic Equivalents by CA DOHS Method, PVERG Unit 2

9 :
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RESULTS o SECTION 4.0

TABLE 4-1
GENERAL EMISSION RESULTS
PVERG UNIT 2
NOVEMBER 1993

Parameter Test No. 1~ Test No. 2 Test No. 3 Average
0,, % dry 2.47 ' 2.57 2.58 2.54
CO,, % dry 15.01 15.28 15.13 15.14
H.0, % ' 17.9 17.3 17.0 17.4
Flow Rate, dscfm 13,408 13.552 13,425 13.462
CcOo:

ppm <1 <1 <1 <1

ppm @ 3% O, <1 <1 <1 <1

Ib/hr <0.06 <0.06 <0.06 <0.06

Total PCDD/PCDF®;
ng/m’ | <0.19 <0.20 <0.23 <0.21
1b/hr <9.5 x 10° <1.0 x 10# <1.2 x 10%¢ <1.1 x 10%

Total Toxic Equivalents by CA
DOHS Method!:

ng/m’ ND <0.068 ND <0.067 ND<0.074 ND <0.069

Ib/hr ND<3.4 x 10? ND<3.4x 10° ND«3.7x10®* ND<3.5x10°
Notes:
(1) Calculated using full detection limit values.

10
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TABLE 4-2

PCDD/PCDF EMISSIONS SUMMARY
PVERG UNIT 2

NOVEMBER 1993

It

TEST NO. 1-DIOXIN 2-DIOXIN 3-DIOXIN AVERAGE FIELD BLANK (1)
DATE 11/23/93 11/24/93 11/24/93

FLOW RATE, dsfcm 13,408 13,552 13,514

SAMPLE VOLUME, dscf 120.335 121.059 123.270

0, % 2.47 2.56 2.58

Co,, % 15.01 15.28 15.13

Component ng/m’ ng/m’ ng/m’ ng/m’ ib/hr ng/m’
2378 TCDD ND<0.013 ND <0.015 ND <0.013 ND<0.014 ND<6.8 x 10°% ND<0.023
12378 PeCDD ND<0.018 ND<0.018 ND<0.021 ND<0.019 ND<9.5 x 10" ND <0.019
123478 HxCDD ND<0.018 ND<0.0i8 ND <0.040 ND <0.025 ND<1.3 x 10° ND <0.026
123678 HxCDD ND<0.018 ND<0.018 ND<0.037 ND<0.024 ND<1.2 x 10? ND <0.022
123789 HxCDD ND<0.018 ND<0.018 ND<0.036 ND <0.023 ND< .2 x 10° ND <0.022
1234678 HpCDD ND<0.014 ND <0.0090 ND<0.017 ND<0.013 ND<6.7x 10" ND <0.0094
OoCDD 0.053 0.067 ND <0.049 <0.056 <2.8 x 10° 0.086
2378 TCDF ND<0.013 ND<0.011 ND<0.016 ND<0.014 ND<6.8 x 10" ND<0.011
12378 PeCDF ND<0.010 ND <0.0093 ND <0.0083 ND <0.0092 ND<4.6 x 10" ND <0.0059
23478 PeCDF ND<0.010 ND <0.0090 ND <0.0083 ND <0.0090 ND<4.5 x 10" ND <0.0056
123478 HxCDF ND<0.014 ND <0.0088 ND<0.022 ND<0.015 ND<7.5x 10" ND <0.010
123678 HxCDF ND<0.012 ND <0.0090 ND<0.019 ND<0.013 ND<6.7 x 10 ND <0.0089
234678 HxCDF ND<0.014 ND <0.0093 ND<0.021 ND<0.015 ND<7.5 x 10" ND<0.010
123789 HxCDF ND<0.014 ND <0.0090 ND<0.023 ND<0.015 ND<7.7 x 10 ND<0.011
1234678 HpCDF ND<0.018 ND <0.018 ND<0.017 ND<0.018 ND<8.9 x 10" ND<0.018
1234789 HpCDF ND<0.018 ND<0.018 ND <0.018 ND<0.018 ND<9.0 x 10 ND<0.018
OCDF ND<0.012 ND <0.0093 ND<0.016 ND<0.0i3 ND<6.4 x 107 ND<0.010
TOTAL TCDD ND<0.013 ND <0.015 ND<0.013 ND<0.014 ND<6.8 x 10" ND<0.023
TOTAL PeCDD ND<0.018 ND<0.018 ND <0.021 ND<0.019 ND<9.5 x 10" ND<0.019
TOTAL HxCDD ND<0.018 ND<0.018 ND<0.037 ND <0.024 ND<1.2 x 10° ND<0.023
TOTAL HpCDD ND<0.014 ND <0.0090 ND <0.017 ND<0.013 ND<6.7 x 10" ND <0.0094
TOTAL TCDF ND<0.021 ND <0.029 ND <0.034 ND <0.028 ND<1.4x 10° ND <0.059
TOTAL PeCDF ND<0.010 ND <0.0090 ND <0.0083 ND <0.0090 ND<4.5 x 10 ND <0.0056
TOTAL HxCDF ND<0.013 ND <0.0090 ND <0.021 ND <0.0i5 ND<7.4 x 10" ND <0.010
TOTAL HpCDF ND<0.018 ND<0.018 ND <0.017 ND <0.018 ND<8.9 x 10" ND<0.018
TOTAL PCDD/PCDF <0.19 <0.20 ND<0.23 <0.21 <1.1x10% <0.26

ND < Species not detected.

(1) The field blank is calculated using the average sample volume for these tests.
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| TABLE 4-3
PCDD/PCDF TOXIC EQUIVALENTS BY CA DOHS METHOD
PVERG UNIT 2
NOVEMBER 1993
Test No. -Dioxin 2-Dioxin 3-Dioxin Average
CA DOHS CA Tox. Equiv. CA Tox. Equiv. CA Tox. Equiv. CA Tox. Equiv.

Component Factors ng/m’ ng/m* ng/m® ng/m® ng/m* ng/m® ng/m*
2378 TCDD 1.0000 ND<0.013 ND<0.013 ND <0.015 ND<0.015 ND<0.013 ND<0.013 ND<0.014
12378 PeCDD 1.0000 ND<0.018 ND<0.018 ND <0.018 ND<0.018 ND <0.021 ND <0.021 ND <0.019
123478 HxCDD 0.0300 ND<0.018 ND <0.00054 ND<0.018 ND <0.00053 ND <0.040 ND <0.0012 ND <0.00076
123678 HxCDD 0.0300 ND<0.018 ND <0.00054 ND<0.018 ND <0.00053 ND <0.037 ND <0.0011 ND <0.00073
123789 HxCDD 0.0300 ND<0.018 ND <0.00053 ND<0.018 ND <0.00054 ND<0.034 ND <0.0010 ND <0.00070
1234678 HpCDD 0.0300 ND<0.014 ND <0.00042 ND <0.0090 ND <0.00027 ND<0.017 ND <0.00050 ND <0.00040
OoCDD 0.0000 0.053 0.00000 0.067 0.00000 ND <0.049 0.00000 0.00000
2378 TCDF 1.0000 ND<0.013 ND<0.013 ND<0.01! ND<0.011 ND<0.016 ND<0.016 ND <0.014
12378 PeCDF 1.0000 ND<0.010 ND<0.010 ND <0.0093 ND <0.0093 ND <0.0083 ND <0.0083 ND <0.0092
23478 PeCDF 1.0000 ND<0.010 ND <0.010 ND <0.0090 ND <0.0090 ND <0.0083 ND <0.0083 ND <0.0090
123478 HxCDF 0.0300 ND<0.014 ND <0.00041 ND <0.0088 ND <0.00026 ND <0.022 ND <0.00065 ND <0.00044
123678 HxCDF 0.0300 ND<0.012 ND <0.00036 ND <0.0090 ND <0.00027 ND <0.019 ND <0.00057 ND <0.00040
234678 HxCDF 0.0300 ND<0.014 ND <0.00041 ND <0.0093 ND <0.00028 ND <0.021 ND <0.00064 ND <0.00045
123789 HxCDF 0.0300 ND<0.014 ND <0.00043 ND<0.0090  ND<0.00027 ND<0.023 ND <0.00068 ND <0.00046
1234678 HpCDF 0.0300 ND<0.018 ND <0.00055 ND<0.018 ND <0.00053 ND<0.017 ND <0.00052 ND <0.00053
1234789 HpCDF 0.0300 ND<0.018 ND <0.00053 ND<0.018 ND<0.00053 - ND<O0.018 ND <0.00055 ND <0.00054
OCDF 0.0000 ND<0.012 0.00000 ND <0.0093 0.00000 ND <0.016 0.00000 0.00000
Total PCDD Toxic Equiv., ng/m’ ND<0.033 ND <0.035 ‘ ND<0.037 ND <0.035
Total PCDF Toxic Equiv., ng/m’ ND<0.035 ND <0.032 ND <0.037 ND <0.035
Total Toxic Equiv., ng/m' ND<0.068 ND <0.067 ND<0.074 ND <0.069

(2,3,7,8 TCDD Equiv.)

Total Toxic Equiv., Ib/hr ND<3.4 x 10° ND<3.4 x 10° ND<3.7x10° ND<3.5x 107
(2.3,7.8 TCDD Equiv.)
L ___________________________________________________________________|

Species other than those presented have CA DOHS factors equal to zero.
ND < - Species not detected.
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SECTION 5.0

DISCUSSION

- All measurements were conducted triplicate. Laboratory data and emission calculation
spreadsheets are presented in Appendix C. Raw laboratory data is maintained at Camnot.
General Emissions calculations are presented in Appendix D.

5.1 PCDD/PCDF MEASUREMENTS

Analysis by HRGC/LRMS showed most species were not detected. The detection limits
were low in the range of 0.0083 to 0.049 ng/m?. Tetra and penta substituted PCDD and PCDF
were not detected in any sample. Octachlorodibenzo-p-dioxin (OCDD) was the only species
detected in these samples. It was detected in two of the three replicates.

The field blank showed similar results to the samples in that OCDD was the only species
detected. It is important to note that OCDD was detected in the field blank at 0.086 ng/m?, or
150% of the average sample concentration. The concentration of PCDD/PCDF in the field
blank was calculated using the average standard volume of the triplicate samples. Internal
standard recoveries for samples and blanks ranged from 75-110% indicating proper laboratory
procedures and accurate analysis. Field spike recoveries ranged from 69-98% for the two
surrogates *'Cl,-2378-TCDD and “C,,-1234678-H,CDD. The third surrogate, *C,,-123789-
H,CDD, showed recoveries between 108 and 149%. This was due to a chemical interference.
Though the field spike was flagged by the laboratory because of the method ratio criteria, the
field spike still met the recovery criteria of 50% to 150%. The sample results did not exhibit
this problem. No hexa- substituted isomers were detected in the samples; therefore, no high bias
(false positive) occurred.

13
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APPENDIX A
MEASUREMENT PROCEDURES

Continuous Emissions Monitoring System
Oxygen (O,) by Continuous Analyzer
Carbon Dioxide (CO,) by Continuous Analyzer
Carbon Monoxide (CO) by NDIR/Gas Filter Correlation
Semi-Volatile Organic Sampling Train Procedures
Stack Gas Velocity and Volumetric Filow Rate

Determination of Moisture in Stack Gases
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Continuous Emissions Monitoring System

. 0,, CO, CO,; NO, NO, and SO, are measured using an- extractive continuous emissions
“monitoring (CEM) package, shown in the following figure. This package is comprised of three basic

': subsystems They. are: (1) the sample acquisition and conditioning system, (2) the calibration gas

* “system, and (3), the analyzers themselves. This section presents a description of the sampling and

calibration systems. Descrlptlons of the analyzers used in this program-and the corresponding reference

- test methods,follow Information reoardmg quality assurance information- on the system, including
* :. calibration routines and system performance data follows.

The sample acquisition and conditioning system contains components to extract a representative
sample from the stack or flue, transport the sample to the analyzers, and remove moisture and particulate
material from the sample. In addition to performing the tasks above, the system must preserve the
measured species and deliver the sample for analysis intact. The sample acquisition system extracts the
sample through a stainless steel probe. The probe is insulated or heated as necessary to avoid
condensation. If the particulate loading in the stack is high, a sintered stainless steel ﬁlter is used on the
end of the probe.

Where water soluble NO, and/or SO, are to be measured, the sample is drawn from the probe
through a heated teflon sample line into an on-stack cooled (approximately 35-40°F) water removal trap.
The trap consists of stainless steel flasks in a bath of ice and water. This design removes the water vapor
by condensation. The contact between the sample and liquid water is minimized and the soluble NO, and
SO, are conserved. This system meets the requirements of EPA Method 20. The sample is then drawn
through a teflon transport line, particulate filter, secondary water removal and into the sample pump.
The pump is a dual head, diaphragm pump. All sample-wetted components of the pump are stainless
steel or teflon. The pressurized sample leaving the pump flows through a third condensate trap in a
refrigerated water bath (=38°F) for final moisture removal. A drain line and valve are provided to
constantly expel any condensed moisture from the dryer at this point. After the dryer, the sample is
directed into a distribution manifold. Excess sample is vented through a back-pressure regulator,
maintaining a constant pressure of 5-6 psig to the analyzer rotameters.

The calibration system is comprised of two parts: the analyzer calibration, and the system bias
check (dynamic calibration). The analyzer calibration equipment includes pressurized cylinders of
certified span gas. The gases used are, as a minimum, certified to 1% by the manufacturer. Where
necessary to comply with reference method requirements EPA Protocol 1 gases are used. The cylinders
are equipped with pressure regulators which supply the calibration gas to the analyzers at the same
pressure and flow rate as the sample. The selection of zero, span, or sample gas directed to each
analyzer is accomplished by operation of the sample/calibration selector fittings.

The system bias check is accomplished by transporting the same gases used to zero and span the
analyzers to the sample system as close as practical to the probe inlet. This is done either by attaching
the calibration gas supply line to the probe top with flexible tubing or by actuation of a solenoid valve
located at the sample conditioner inlet (probe exit). The span gas is exposed to the same elements as the
sample and the system response is documented. The analyzer indications for the system calibration check
must agree within 5% of the analyzer calibration. Values are adjusted and changes/repairs are made to
the system to compensate for any difference in analyzer readings. Specific information on the analytical
equipment and test methods used is provided in the following pages.

&
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Method:

‘ Applicable Reference

Methods:

Principle:

Analyzer:

Measurement Principle:
Ranges:

Acguracy:

Output:

Interferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

Special Calibration
Procedure:

LACID-11391/R159D594.T

Oxygen (O,) by Continuous Analyzer

‘EPA 3A, EPA 20, ARB 100, BA ST-14, SCAQMD 100.1

A sample is continuously drawn from the flue gas stream, conditioned,
and conveyed to the instrument for direct readout of O, concentration.

Teledyne Model 326A
Electrochemical cell
0-5, 0-10, 0-25% O,
1% of full scale
0-100 mV, linear

Halogens and halogenated compounds will cause a positive .interference.
Acid gases will consume the fuel cell and cause a slow calibration drift.

9Q% <7 seconds

A representative flue gas sample is collected and conditioned using the
CEM system described previously. If Method 20 is used, that method’s
specific procedures for selecting sample points are used. Otherwise,
stratification checks are performed at the start of a test program to select
single or multiple-point sample locations.

An electrochemical cell is used to measure O, concentration. Oxygen in
the flue gas diffuses through a Teflon membrane and is reduced on the
surface of the cathode. A corresponding oxidation occurs at the anode
internally, and an electric current is produced that is proportional to the
concentration of oxygen. This current is measured and conditioned by
the instrument’s electronic circuitry to give an output in percent O, by
volume.

The measurement cells used with the O, instrument have to be replaced
on a regular basis. After extended use, the cell tend to produce a
nonlinear response. Therefore, a three-point calibration is performed at
the start of each test day to check for linearity. If the response is not
linear (+ 2% of scale), the cell is replaced.

\
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Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:
Accuracy:

Ranges:

Output:

Interferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

LACID-11391/R159D594.T

Carbon Dioxide (CO,) by Continuous Analyzer
EPA 3A, ARB 100, BA ST-5, SCAQMD 100.1

A sample is continuously drawn from the flue gas stream, conditioned,
and conveyed to the instrument for direct readout of CO, concentration.

Horiba PIR 2000
Non-dispersive infrared (NDIR)

1% of full scale

05, 0-10, 0-25%

0-10 mV

A possible interference includes water. Since the instrument receives
dried sample gas, this interference is not significant.

1.2 seconds

A representative flue gas sample is collected and conditioned using the
CEM system described previously.

Carbon dioxide concentrations are measured by short path length non-
dispersive infrared analyzers. These instruments measure the differential
in infrared energy absorbed from energy beams passed through a
reference cell (containing a gas selected to have minimal absorption of
infrared energy in the wavelength absorbed by the gas component of
interest) and a sample cell through which the sample gas flows

continuously. The differential absorption appears as a reading on a scale
of 0 to 100%.




Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:
Precision:

Ranges:

Output:

Interferences:

Rise/Fall Times (0-95%)

Sampling Procedure:

Analytical Procedure:

LACID-11391/R159D594.T

Carbon Monoxide (CO) by NDIR/Gas Filter Correlation

EPA 10; ARB 1-100; BA ST-6, SCAQMD 100.1

A sample is continuously drawn from the flue gas stream, conditioned,
and conveyed to the instrument for direct readout of CO concentration.
TECO, Mode! 48

NDIR/Gas Filter Correlation

0.1% ppm

0-5, 0-10, 0-25, 0-50, 0-100, 0-250, 0-500, 0-1000, 0-5000 ppm
0-100 mV

Negligible interference from water and CO,

1 minute @ 1 lpm flow, 30 second integration time

A representative flue gas sample is collected and conditioned using the
CEM system described previously. Sample point selection has been
described previously.

Radiation from an infrared source is chopped ‘and then passed through a
gas filter which alternates between CO and N, due to rotation of a filter
wheel. The radiation then passes through a narrow band-pass filter and
a multiple optical pass sample cell where absorption by the sample gas

occurs. The IR radiation exits the sample cell and falls on a solid state
IR detector.
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Method:

References:

Principle:

Sample Train
Preparation:

Sampling:

LACID-11391/R159D594.T

Semi-volatile Organic Sampling Train (Semi-VOST)

CARB Method 428 (for PCDD/PCDF)
CARB Method 429 (for PAH)
ASME Modified Method 5

A metered flue gas sample is collected isokinetically, and semi-volatile organic
compounds are collected on a heated filter, on water-cooled XAD-2 resin
module, and in an iced impinger bath. Depending upon the specific test
requirements, the samples are then analyzed for dioxins/furans or polycyclic
aromatic hydrocarbons (PAH) species. This section discusses the samplmg and
sample handling techniques for the semi-VOST method.

Because of the very low detection limits of the analytical techniques, thorough
cleaning of sample train components prior to testing is vital. Prior to testing, all
glassware is cleaned in Carnot’s laboratory with high purity water, acetone, and
hexane rinses, and then baked at high temperature. Resin modules are cleaned
and loaded with purified resin by the contract laboratory within one week of the
scheduled test date. Batches of Whatman 934AH fiberglass filters are toluene-
rinsed and proofed by the contract laboratory. Individual filters are then tared
and stored in petri dishes lined with hexane rinsed aluminum foil.

Sample train assembly is performed in an on-site clean room by experienced
personnel.

The sample train is shown in the attached figure. Sample is pulled through the
following components:

Glass or nickel-coated stainless steel nozzle
Heated glass probe (250 + 15 F)

Optional cyclone in heated oven (250 + 15 F)
Filter in heated oven

Glass or teflon tubing

Condenser/sorbent module cooled with circulating ice water from impinger
bath

Dry impinger with stub stem

Greenburg-Smith impinger with 100 m! DI H,0
Dry impinger as a knockout

10. Impinger containing silica gel

11. Leak-free vacuum pump

12. Calibrated dry gas meter

SNk -

oo

The pump, meter, manometers, and heater controllers are all contained in a
single control box (Andersen Universal or equivalent).

During final sample train assembly and leak check procedures on the stack or
duct, special precautions are taken to minimize the chance of contamination.
Sample train components are open to the air for as short a time as possible; and
during transport to and from the stack, all components are sealed with hexane
rinsed aluminum foil.

\
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Sample Recovery:

Field Blank:

Sample Custody:;

LACID-11391/R159D594.T
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TEME L e .
READOUT

i
OPIFICE o
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- Y\L]’ DRY GAS SAMPLE

METER PUMP

Semi-VOST Sampling Train

All sample recovery is performed in Carnot’s laboratory or an on-site clean
room. Following sampling the resin module is sealed with glass caps and stored
in a refrigerator or ice chest, the filter is placed in a light-proofed petri dish, and
all glassware components are rinsed. The rinse consists of three rinses each of
the solvents specified in CARB Method 428 or 429. All solvents are high purity
GC/MS grade, the squirt bottles are teflon, and the sample bottles are amber
glass with teflon-lined caps. Water fractions are placed in separate bottles from
the solvent rinses to simplify extraction procedures for the contract laboratory.

At least once during each test series, a field blank sample is collected. This
consists of assembling a sample train transporting it to and from the stack, leak
checking it, and recovering it. This sample is analyzed using the same
procedures as for the test samples.

Full chain of custody is maintained on all reagents, sample trains, and samples
by Carnot and by contract laboratories. In addition to formal documentation by
the sample custodians, sample data sheets are initialed by the individuals who
assemble and recover each sample train component.

J
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Method:
Reference:

Principle:

Sampling
Procedure:

Sample
Analysis

and Recovery:

LACID-11391/R159D594.T : A-9 CARNOT

Stack Gas Velocity and Volumetric Flow Rate

EPA Method 2, SCAQMD Method 2.1, ARB Method 2 ‘

The average gas velocity in a stack is determined from the measurement of the gas density
and from the measurement of the average velocity head using a Type-S (Stausscheibe) Pitot
tube.

The velocity head and temperature are measured at traverse points specified by EPA Method
1 or SCAQMD Method 1.1. The velocity is measured using a Type-S Pitot tube and an
inclined water manometer. The flow coefficient of the pitot tube is known. Temperature of
the gas is measured using a thermocouple. The stack gas molecular weight is determined

from independent measurements of O,, CO,, and H,0 concentrations.

The stack gas velocity is determined from the measured average velocity head, the measured
average temperature, the measured average duct static pressure, the measured dry
concentrations of O, and CO,, and.the measured concentration of H,0. The velocity is
determined from the following set of equations:

V, = 290C, | ApT, 29.92| | 28.95 [ fs ] &
PS MWWCI‘
Ap = Velocity/Head, inches H,O [in. H,O ]
T. = Gas Temperature, degrees R [R]
P_ = Absolute Static Pressure [in Hg ]
C_ = Pitot Flow Coefficient [unitless]
%H. %H,0
MW, [(0 44)(%C0,)+(0.32)(% 0,) +(0. 28)(%N2)](1 - )+(18)( )

The stack gas volumetric flow rate is determined from the measured stack gas velocity, the
area of the stack at the measurement plane, and the measured gas temperature and pressure.
The volumetric flow rate is determined from the following set of equations:

Q = (V)(AREA)(60) [ wactm ]
Q, = Q T"} i] [ wscfm ]
s T, | [29.92

| %H,0
Q - lel— 100} [ dscfm ]




Method:

Applicable Ref.
Methods:

Principle:

Sampling Procedure:

Sample Recovery
and Analysis:

LACID-11391/R159D594.T

Determination of Moisture in Stack Gases

EPA 4, ARB 1-4, SCAQMD 4.1

A gas sample is extracted at a constant rate from the source; moisture is removed
from the sample stream and determined volumetrically or gravimetrically.

The sample train used in the tests is shown in the following figure. The sample
is drawn at a constant rate through a stainless steel probe. The probe is -
connected to an impinger train by Teflon tubing. The train consists of two
Greenburg-Smith impingers which contain 100 ml water, an empty impinger as
a knockout, and an impinger containing silica gel to protect the pump from
moisture. '

- STACK
WALL

SAMPLE
SROBE

SiLica
H20 20 GEL

OR!FICE @ @

" L 9~_§‘< i "
5838
~

ORY GAS SAMEL_Z
METER P

Sample Train for Determination of Moisture by EPA Method 4

Following testing, moisture content is determined gravimetrically from initial and
final impinger weights.
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION

Carnot ensures the quality and validity of its emission measurement and reporting procedures
through a rigorous quality assurance (QA) program. The program is developed and administered by an
internal QA Officer and encompasses seven major areas:

Development and use of an internal QA manual.

QA reviews of reports, laboratory work, and field testing.
Equipment calibration and maintenance.

Chain of custody.

Training.

Knowledge of current test methods.

Agency certification.

NNk e =

Each of these areas is discussed individually below.

Quality Assurance Manual. Carnot has prepared a QA Manual according to EPA guidelines.
The manual serves to document and formalize all of Carnot’s QA efforts. The manual is constantly
updated, and each member of the Source Test Division is required to read and understand its contents.
The manual includes details on the other six QA areas discussed below.

. QA Reviews. Carnot’s review procedure includes review of each source test report by the QA
Officer, and spot check reviews of laboratory and field work.

The most important review is the one that takes place before a test program begins. The QA
. Officer works closely with Source Test Division personnel to prepare and review test protocols. Test
protocol review includes selection of appropriate test procedures, evaluation of any interferences or other
restrictions that might preclude use of standard test procedures, and evaluation and/or development of
alternate procedures.

Equipment Calibration and Maintenance. The equipment used to conduct the emissions
measurements is maintained according to the manufacturer’s instructions to ensure proper operation. In
addition to the maintenance program, calibrations are carried out on each measurement device according
to the schedule outlined by the California Air Resources Board (CARB). The schedule for maintenance
and calibrations are given in Tables B-1 and B-2. Quality control checks are also conducted in the field
for each test program. The following is a partial list of checks made as part of each CEM system test

series.
] Sample acquisition and conditioning system leak check.
. 2-point analyzer calibrations (all analyzers)
L] 3-point analyzer calibrations (analyzers with potential for linearity errors).
° Complete system calibration check ("dynamic calibration" through entire sample

system).

. SR
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o Periodic analyzer calibration checks (once per hour) are conducted at the start
and end of each test run. Any change between pre- and post-test readings are
recorded. :

L All calibrations are conducted using gases certified by the manufacturer to be +

1% of label value (NBS traceable).

Calibration and CEM performance data are fully documented, and are included in each source
test report.

Chain of Custody. Carnot maintains full chain of custody documentation on all samples and data
sheets. In addition to normal documentation of changes between field sample custodians, laboratory
personnel, and field test personnel, Carnot documents every individual who handles any test component
in the field (e.g., probe wash, impinger loading and recovery, filter loading and recovery, etc.).

Samples are stored in a locked area to which only Source Test Division personnel have access.
Neither other Carnot employees nor cleaning crews have keys to this area.

Data sheets are copied immediately upon return from the field, and this first generation copy is
placed in locked storage. Any notes made on original sheets are initialed and dated.

Training. Personnel training is essential to ensure quality testing. Carnot has formal and informal
training programs which include:

Attendance at EPA-sponsored training courses.

Enrollment in EPA correspondence courses.

A requirement for all technicians to read and understand Carnot’s QA Manual.
In-house training and QA meetings on a regular basis.

Maintenance of training records.

uh W=

Knowledge of Current Test Methods. With the constant updating of standard test methods and
the wide variety of emerging test methods, it is essential that any qualified source tester keep abreast of
new developments. Carnot subscribes to services which provide updates on EPA and CARB reference
methods, and on EPA, CARB and SCAQMD rules and regulations. Additionally, source test personnel
regularly attend and present papers at testing and emission-related seminars and conferences. Carnot
personnel maintain membership in the Air Pollution Control Association, the Source Evaluation Society,
and the ASME Environmental Control Division.

AGENCY CERTIFICATION

Carnot is certified by the CARB as an independent source test contractor for gaseous and
particulate measurements. Carnot also participates in EPA QA audit programs for Methods 5, 6 and 7.

\
LAC1D-11391/R159D594.T B-4 CARNOT

e




TABLE B-1

SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE

As Specified by the CARB

Instrument Frequency of  Standard of CompariSon or :
Type Calibration Method of Calibration Acceptance Limits
Orifice Meter 12 months Calibrated dry test meter + 2% of volume measured
(large)
Dry Gas Meter 12 months or Calibrated dry test meter + 2% of volume measured
when repaired
S-Type Pitot 6 months EPA Method 2 Cp constant (+5%) over
(for use with ‘ working range; difference
EPA-type between average Cp for each
sampling train leg must be less than 2%
Vacuum 6 months Manometer + 3%
Gauges
Pressure
Gauges
Field Barometer 6 months Mercury barometer + 0.2" Hg
Temperature 6 months NBS mercury thermometer + 4°F for <400°F
Measurement or NBS calibrated + 1.5% for >400°F
platinum RTD
Temperature 6 months Precision potentiometer + 2% full scale reading
Readout
Devices
Analytical 12 months Should be performed by + 0.3 mg of stated weight
Balance (check prior to  manufacturer or qualified
each use) laboratory
Probe Nozzles 12 Months Nozzle diameter check Range <+ 0.10 mm for three

Continuous
Analyzers

Depends upon
use, frequency
and
performance

micrometer

As specified by
manufacturers operating
manuals, EPA NBS gases
and/or reference methods

measurements

Satisfy all limits specified in
operating specifications

LACID-11391/R159D594.T
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EQUIPMENT MAINTENANCE SCHEDULE

TABLE B-2

Based on Manufacturer’s Specifications and Carnot Experience

Performance
Equipment Requirement Maintenance Interval Corrective Action
Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection
2. Ability to draw operation or 6 months, 2. Clean
manufacturer -whichever is less 3. Replace worn parts
required vacuum and 4. Leak check
flow
Flow 1. Free mechanical Every 500 hours of 1. Visual inspection
Measuring movement operation or 6 months, 2. Clean
Device "2. Absence of whichever is less 3. Calibrate
malfunction
After each test, if used in
H,S sampling or other
corrosive atmospheres
Sampling 1. Absence of As required by the As recommended by
Instruments malfunction manufacturer manufacturer
2. Proper response to
zero, span gas '
Integrated Absence of leaks Depends on nature of use 1. Steam clean
Sampling ' : 2. Leak check
Tanks
Mobile Van  Absence of leaks Depends on nature of use 1. Change filters
Sampling 2. Change gas dryer
Systems 3. Leak check
4. Check for system
contamination
Sampling Sample degradation less After each test or test series Blow filtered air
Lines than 2% through line until dry

LACID-11391/R159D594.T
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Appendix B.2
ARB Certification
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State of California
AIR RESOURCES BOARD

" Executive Order G-836

Approval to Carnot
To Conduct Testing as an Independent Contractor

WHEREAS, the Air Resources Board ("Board"), pursuant to Section 41512 of the
California Health and Safety Code, has established the procedures contained -
in Section 91200-91220, Title 17, California Code of Regulations, to allow
thg use of independent testers for compliance tests required by the Board;
an

WHEREAS, pursuant to Sections 91200-91220, Title 17, California Code of
Regulations, the Executive Officer has determined that Carnot meets the
requirements of the Board for conducting Board Test Methods 1, 2, 3, 4, 5,
6, 8, 10, and 100 (NOx, 02) when the following conditions are met:

1. Carnot conducts Board Test Method 100 for 02 using a Teledyne 326
analyzer with either a A5 or a Bl sensor, or a paramagnetic analyzer.

NOW, THEREFORE, BE IT ORDERED that Carnot is granted an approval, from the
date of execution of this order, until June 30, 1994 to conduct the tests
listed above, subject to compliance with Section 91200-91220, Title 17,
California Code of Regulations.

BE IT FURTHER ORDERED that during the approved period the Executive Officer
or his or her authorized representative may field audit one or more tests
conducted pursuant to this order for each type of testing 1isted above.

Executed this /& 7é?aay of Je> 1993, at Sacramento,
California.

”~

James J. Morgester, Chief
Compliance Division
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“State of California

Air Resources Board
Approved Independent Contractor

| ‘Cafnot
This is to certify that the cdrnpans? listed above has been approvced
by the Air Resources Board to conduct compliance testing

pursuant to Section 91207, .Title 17, California Code of Regulations,
until June 30, 1994, for those test methods listed below: -

ARB Source Test Methods:
1,2, 3, 4 5, 6 8 10 100(N0x, 02)

w//ﬂé/ %/Oﬂ Heg/ | ’

James J. Morgester, Chief “Taura McKinnd Y. Man@ger
Compliance Division ‘ . Investigation and Certification Section



LACID-11391/R159D594.T

Appendix B.3
Calibration Data

B-8



CARNOT

DRY GAS METER CALIBRATION . {.}? 
FIELD METER .

FIELD GAS METER I.D....ES-19 TEST METER INFO. ALLOWABLE CRITERIA

DATE. .cceceevoscccsensse 2~3~94 TEST METER ID....... ES-13 , INDIVIDUAL Yd=0.01
FIELD METER LAST Yd....1.0220 TEST METER LAST CAL.. 1/7/94 Yd <=2% OF'éEN AVG
BAROMETRIC PRESSURE.... 30.15 TEST METER Yd FACTOR 0.9979 0.98<AVG, Yd>1.02
CALIBRATION BY........ . RM LEAK CHECK IN/OUT... 16 H@<=0.2 OF AVG. H@

FIELD METER | TEST METER | RESULTS : ]

VOLUME TEMP DELTA H TIME VOLUME TEMP. PRESS. Q Y H@ AVE.Y AVG. He
cu.ft. ave'’F “H20 min. cu. ft. 'F “H20 cfm

5.842 81.0 0.35 16 5.614 61.0 -0.30 [0.365 0.994 1.52 0.9934 1.52

5.839 80.0 0.35 16 5.612 60.0 -0.30 (0.365 0.994 1.51

5.859 79.0 0.35 16 5.636 61.0 =-0.30 ]10.366 0.992 1.51

5.630 83.0 0.50 13 5.411 62.0 -0.40 |0.433 0.995 1.54 0.9970 1.55

5.625 83.0 0.50 13 5.407 62.0 -0.40 |0.433 0.996 1.54

5.580 78.0 0.50 13 5.447 63.0 =0.40 |0.429 1.000 1.54

5.331 85.0 0.80 10 5.195 63.0 =-0.70 |0.533 1.010 1.59 1.0135 1.59

5.319 88.0 0.80 10 5.189 63.0 -0.70 |0.532 1.016 1.58

5.342 88.0 0.80 10 5.202 63.0 =-0.70 |0.534 1.014 1.57

5.375 89.0 1.00 9 5.196 63.0 =-0.90 |0.597 1.008 1.60 1.0061 1.60

5.371 85.0 1.00 9 5.212 63.0 -0.90 |0.597 1.004 1.60 .

5.378 g88.0 1.00 9 5.198 63.0 ~-0.90 |0.598 1.006 1.60

5.854 88.0 1.20 9 5.655 63.0 -1.00 |0.650 1.005 1.62 1.0035 1.63

5.836 86.0 1.20 9 5.651 63.0 -1.00 |0.648 1.003 1.63

5.847 87.0 1.20 9 5.647 63.0 -1.00 [0.650 1.003 1.63

5 CU. FT. /RUN IS SATISFIED AVERAGE Yd = 1.0026

AVERAGE DELTA H@ = 1.58

PASS-INDIVIDUAL Yd VALUES MEET (0.01) LIMITS AVERAGE cfm €@AH=1.0 = 0.597

PASS -INDIVIDUAL Yd VALUES WITHIN (.98/1.02) LIMITS
PASS-Yd WITHIN 2% / AVG
PASS- DELTA H@ VALUES WITHIN ALLOWABLE (.2) LIMITS



POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY JM DATA ENTRY BY CHF
DATE 11/11/93 BAROMETRIC PRESSURE 29.87
FIELD GAS METER I.D. ES-19 TEST METETER ES-13
INITIAL Yd 1.022 TEST METER Y (Yt) - 1.0021
INITIAL He@ 1.560 TEST METER LAST CAL. 7/30/93 -
FIELD METER | TEST METER : | . RESULTS.
VOLUME |TEMP. TEMP. [DELTA TIME VOLUME |TEMP. |DELTA Q Y '
cu.ft. IN ouT "H20 | min. cu.ft. Avg. "H20 cfm
8.386 92.0 87.0 2.00 10 8.494 67.5 -2 0.839 (1.045
8.170 89.0 85.0 2.00 10 8.381 67.5 =2 0.817 |1.053
8.147 94.0 84.0 2.00 i0 8.381 67.5 -2 0.815 |1.060
AVERAGES 0.823 1.053

PASS ~ INDIVIDUAL Yd VALUES ACCEPTABLE
PASS - INDIVIDUAL DELTA H€ VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS




CARNOT

DRY GAS METER CALIBRATION
FIELD METER

FIELD GAS METER I.D....ES-30 TEST METER INFO. ALLOWABLE CRITERIA
DATE....etevereenasess 1-25-94 TEST METER ID....... ES-13 INDIVIDUAL Yd=0.01
FIELD METER LAST Yd....1.0031 TEST METER LAST CAL.. 1/7/94 -¥Yd <=2% OF GEN AVG
BAROMETRIC PRESSURE.... 30.14 TEST METER Yd FACTOR 0.9979 0.98<AVG. Yd>1.02
CALIBRATION BY......... RM LEAK CHECK IN/OUT... 15 - H@<=0.2 OF AVG. He@
FIELD METER | TEST METER | RESULTS |
VOLUME TEMP DELTA H TIME |VOLUME TEMP. PRESS.| 0 Y He AVE.Y AVG. He@
cu.ft. ave’F "H20 min. cu. ft. 'F "H20 cfm
5.606 68.0 0.35 18 | 5.568 62.0 =-0.20 |0.311 1.001 2.01 1.0005 2.02
5.599  69.0 0.35 18 | 5.577 63.0 -0.20 |0.311 1.004 2.00
5.604 68.0 0.35 18 | 5.549 63.0 =0.20 [0.311 0.996 2.03
5.391 67.0 0.50 15 | 5.379 61.0 -0.30 |0.359 1.005 2.13 1.00S50 2.11
5.408 67.0 0.50 15 | 5.398 61.0 =-0.30 |0.361 1.006 2.12
5.479  68.0 0.50 15 | 5.462 62.0 =-0.30 [0.365 1.004 2.07
5.380 66.0 0.80 12 | 5.393 61.0 =-0.50 |0.448 1.007 2.18 1.0055 2.17
5.418 66.0 0.80 12 | 5.420 61.0 -0.50 |0.452 1.005 2.16
5.418 66.0 0.80 12 | 5.422 61.0 =-0.50 |0.452 1.005 2.16
5.477  66.0 1.00 11 | 5.499 61.0 =-0.60 |0.498 1.008 2.21 1.0078 2.21
5.485 66.0 1.00 11 | 5.511 61.0  ~0.60 [0.499 1.008 2.20
5.488  66.0 1.00 11 | 5.509 61.0 =-0.60 |0.499 1.007 2.20
5.325 66.0 1.20 10 | 5.374 61.0 ~0.80 |0.533 1.012 2.30 1.0109 2.29
5.324  66.0 1.20 10 | 5.356 61.0 =~0.80 |0.532 1.009 2.31
5.385 66.0 1.20 10 | 5.437 61.0 =-0.80 [0.539 1.012 2.24
5 CU. FT. /RUN IS SATISFIED AVERAGE Yd =  1.0059
AVERAGE DELTA H@ = 2.16
PASS-INDIVIDUAL Yd VALUES MEET (0.01) LIMITS AVERAGE cfm @*H=1.0 = 0.498

PASS -INDIVIDUAL Yd VALUES WITHIN (.98/1.02) LIMITS
PASS-Yd WITHIN 2% / AVG
PASS- DELTA H@ VALUES WITHIN ALLOWABLE (.2) LIMITS



CARNOT

DRY GAS METER CALIBRATION

FIELD GAS METER I.D....ES-30 TEST METER ID....... ES-13
DATE. . .eveeeeeeeeeses..8/10/93 TEST METER LAST CAL..7/30/93
BAROMETRIC PRESSURE....29.96 TEST METER CAL FACTOR 1.0021 = Yt
CALIBRATION BY...¢..e....BC LEAK CHECK.....ce00..15"
FIELD METER TEST METER RESULTS
VOLUME TEMP.a DELTA H TIME VOLUME TEMP. PRESS. Q Y He AVE.Y AVG. H@
cu.ft. ‘'F "H20 min. cu.ft. ' YH20 cfm
5.458 74.3 0.50 15 5.649 71.0 0.38 0.364 1.043 1.97 1.0452 1.98
5.427 75.3 0.50 15 5.639 72.0 0.38 0.362 1.047 1.98
5.446 76.5 0.50 15 5.633 72.0 0.38 0.363 1.045 1.98
5.342 75.5 0.80 12 5.552 71.0 0.60 0.445 1.050 2.08 1.0498 2.08
5.368 77.3 0.80 12 5.554 71.0 0.60 0.447 1.049 2.08
5.374 77.5 0.80 12 5.571 71.0 0.60 0.448 1.051 2.06
4.958 75.8 1.00 10 5.136 71.5 0.70 0.496 1.046 2.12 1.0450 2.14
4.95) 75.3 1.00 10 5.116 72.0 0.70 0.495 1.042 2.14
4.927 77.0 1.00 10 5.112 72.0 0.70 0.493 1.049 2.14
6.646 78.0 2.00 7 6.912 72.0 1.30 0.949 1.052 1.14 1;0517 1.94
4.682 79.5 2.00 7 4.850 72.0 1.30 0.669 1.051 2.32
4.668 79.5 2.00 7 4.846 72.5 1.30 0.667 1.052 2.33
5.224 78.8 3.00 6 5.430 73.0 2.00 0.871 1.050 2.05 1.0505 2.18
5.070 80.0 3.00 6 5.253 73.0 2.00 0.845 1.049 2.19
4.946 79.0 3.00 6 5.146 73.0 2.00 0.824 1.052 2.29
A AVERAGE = 1.0484 2.06
AVERAGE cfm @~H=1.0 = 0.495

khkkhkkkkhk kkkkkkkkik



. CARNOT :
SPAN GAS RECORD .
CLIENT/LOCATION: Py oo, _oate__l [[22-92
| BY: C //P
, SPAN CYLINDER ' AUX. SPAN CYLINDER
GAs CYLINDER NO. CONCENTRATION | CYLINDER NO. CONCENTRATION
ZERO
Nox  JALmaSTyal 1286 [AAL 2489 |23.94 /a3y
©: Abm Seo!l | .02 ANNL)29) | 7997
° — AAL'L”ZO }0’55//53,7; /44(—8056 [72/5’40
co, ALV"\S&G/ l5,”/ ~ |AaL (79] 2235/6"/.9
S0,
CARNOT
INSTRUMENT LINEARITY
3 ANALYZER
o, co, co NOx so,
ANALYZER RANGE D- [0 O0-25 O-10 O,’-ZS,
Z%LE%?EEJ& 24997 (2075 |72 272.4Y
rowero WEOF g o | ISa |loss L%
SRS | o1, 155 |6 |12
DIFFERENCE IN %
OF FULL SCALE
% ERAOR CALCULATION:
(AS FOUND - ACTUAL VALUE OF SPAN) .
RANGE

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SOUARES ON STRIP CHART).

| E—
PMF-0C9



Shijped frove Scoit _SAN n[lmumﬂlﬂﬂ,__CIL...

. FAX 714-887-0549 .
Scott Specialty Gases, Inc.  puone: rieaszasm O kv ___06/04/92 &
OxPropatoc_____19562 -9
2500 CAJON BLVD., SAN BERNARDINO, CA 92414 YowPOMx 8346 g2 -
CARNOT Pope___1 o_] o
ATTN: JIM MULLIGAN Expiacion Dovec 12/93 -
15991 RED HILL AVE o
SUITE 110 o
TUSTIN CA 92680 -
-
CERTIFICATE OF ANALYSIS — EPA PROTOCOL GASES o
Cariind Por Trosabity PromocatNa. ], . Proosdure Na.___ 1 Oyindectia, _ALM025743 Optater Powirs _ 2000 PSIG CorWed Acourncy _*127 W VIST Tracaatte a
_ REFERENCE STD GAS ANALYZER ' A
CERTIFIED LAST CAL. ANALYTICAL
COMPONENTS CONC SRICAM NO. CYL. NO. CONC., MAKE/MODEL/SERIAL NO. DATE PRINGIPLE
_NITRIC OXTDE _ . 12,53 PPM_ OMIS_TRACEARLE  _ ALMOOLIS)2 . _22.19 PPM  _THEBMO-FLECTRON _ _04/10/92 CHIMI-LIMINESCENT _,
TO_SRM2629A -LOAR __14851=150 m
NOX. 1286 PPM ..
- ~J
=
1
[+
[2¢]
~
i
o
Ui
D
BALANCE GAS  NITROGEN . 0
ANALYZER READINGS: Z=Zero Gas T = Test Gas R = Relerenco Gas
First Analysis Date _05/26/92 __ unks MV Date Units ___Mv Date _______ Units "™
z__ 000~ A_BR9.18 T__49,72 z n T b4 R T D
R__89.22 z__0.00 T_ 49,82 R z T n z T &
z_ _-0.10 T__49.76 R__B88,92 z T R z T R
Mean Tost Assay __12.51 PEM_ Moan Tost Assay Mean Test Assay v
Secand Analysls Date _(16/02/92 Unka Date Unlits ____MV Date _______ Units my o
z__ 000 ~ A_BR2.3% . v__50.09 z n T z R. T i
R_B89.67Z . 2_0.15 = T_.50.35_ . A z T R z T o
Z__=0.1% “T___ 50,20 R__89.89 z T R b4 T A .
Moan Test Assay 12,55 PPM__ . Maean Toot Assay Moan Test Assay o
- =z
o
Chronology: Date o
Assay Analyst C. KING Approved By: ( 2 S P =
A.F. LANCE, Ph@ Mcm. QA -
o f
® @ )



Scott Specialty Gases, Inc.

ZGCX)CAJON BOULEVARD, SAN BERNARDINO, CA 52411 {909) 887-2571  FAX: (909) B87-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer : Assay Laboratory

CARNOT Scott Specialty Gases Purchase Order 9895
15991 RED HILL AVE 2600 Cajon Boulevard Project # 23796.003
SUTTE 110 San Bemardino. CA 92411

TUSTIN, CA 92680

ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1. Scction Number 3.0.4

Cylinder Number  AAL2489 Certification Date  06-09-93 Acid Rain Exp 12:09-84
Cylinder Pressure 2000 psig Previous Certification Dates NONE | General Exp 06-09-93
ANALYZED CYLINDER

Components Certified Copcentration Analvtical Uncertaintv®
NITRIC OXIDE 23.09 PPM + 1 % NIST Traceable

Balance Gas: Nitrogen
NOX 23.44 PPM

* Anaivtical uncenainty is inclusive of usual known eror sources which af Jeast includes reference siandard error & precision of the measwement processes.

REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentration
GMIS 01-94 ALMO033911 24.97 ppm
. INSTRUMENTATION
, Instrument/Model/Serial # Last Date Calibrated Analytical Principle
TECO/ 10AR / 38644-258 04-30-93 Chemi-Luminescent

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

Components First Triad Analysis Second Triad Analysis Calibration Curve
Nitic Oxsde Date: 06-02-93 Response Units: mv Date: 06-09-93 Response Units: ow Concentration=e  Ax+ B

1= 0.00 Ri= 0596 Ti= 8850 1= 000 Rl= $623 Ti= 8920 A =1.00)

R2= 9512 2= 003 T2= 88.67 R2= 9620 2= Q00 T2= £514 B =005283

L= W T¥= 8865 R3I= 9510 3= (X T3= 89.19 Ri= 9625

Avg. Cone. of Cust CyL 23.03 ppm Avg. Conc. of Cust Csi 23ippm

Date: Response Units: mv Date: Response Units: mv Concentration=

2i= R1= Ti= 1= ) Ri= Ti=

R2= 2= T2= R2= = 2=

23=" T3= R3= 3= T3= Ri=

Avg. Conc of Cust CyL Avg. Cooc. of Cust Oyt

Date: Response Units: Date: Response Unite: Concentration=

Z1= Ri= Ti= pAL Ri= Ti=

R2= 2= : = Ra= 2= T2=

3= T3= Ri= 23= T3= R3=

Avg. Cooe. of Cust C\L Avg. Conc of Cust Cal

Special Notes : If this product is used for Aicd Rain Rule Compliance, the Acid Rain Expirution Date poted above applics

per 40 CFR Part 75, Appendix H Otherwise the General Expiration Date applies
l Aba Jopéph De La Torre



Scott Specialty Gases, Inc.

Shipped 2600 CAJON ELVD.
Froms SAM HERMARDINO CA 924911

Fhone: 909-887-2571 Fax: 909-Ba7-0549 .

CERTIFICATE OF ANALYSIS

{ e . FROJECT #H: Q224002002
SOz 2896
) ‘.)';)h el ITEM #: Q202C3002504aAl.
[ CAJON RBOULEVARD DATE: S/728/793
Syl RERMARD TIMD » Gy #2413

IER dr ALMOCERGG L HNGLYTICAL ACCURALY s +/—2%
g REGSURE: T 2000 FBIG
BLENMD TYFE : CERTIFIED MESTER GAR -
REQUESTED GAS ANALYSIS
_-CONC_MOLES _(MOLES) _
5. PCT 15.1 FCT
5. FCT 5,08 FCT

YGBEN FIRER ' BaAl )’Ai_f“
Y W &
2ga ¥ ht3
%,. Jﬁk
P
= A Q
e o
%,'-L .-'J"
£
3
T

£
5
YL I D
P
2 et &
RS

6/14 BINHL 2000 FSIG - .. - NIST_ TRACEABLE.TO CRM1&7% :
C i s Sihen T UNISTL TRACEABLE- TO CRMZ6SS

277
mMALYST='§? Moel _____ AFFROVED EY /2212552:;=§gc¢:£;1____

MAY JOHNSON RORERT SHEALY

PLUMSTEADVILLE PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAR INA
SOUTH PLAINFIELD, NEW JERSEY IFREMONT CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE, LOUISIANA




" Scott Specialty Gases, Inc.

thpped 2600 CAJON ELVD.
T Oms SAh RERRMARTING CA 92411
' Fhone: 713-887-2571 Fax: 713-887:-054%
CERTIFICAT E O F ANALYSIS

ca \NOT FROJECT #: 02-22%41
‘ATTH: RICK MaDRIGAL FPOH: 113 ITEM # 2
15991 RED MHILL AVE ITEM #2 Q202030134601 AL,
SULITE 110 DATE:z11/20/%92 '
TUSTIN CA 924680

CYLINDER #: AALLYZYI
FILL FRESSURE: 1920 FSIG

AMALYTICAL ACCURACY: +/-1%

REQUESTED GAS ANALYSIS

COMEONENT ' --CONC_MOLES_ -(MOLES)

CAREON DIOXIDE 22.5  FCT 22.48 FCT

OXYGEN 8. FCT 7.998 FCT

NITROGEN EAL BAL
7/

CARNOT 11/23 BIMHS

GRAVIMETRIC MASTER GAS -
CERTIFIED TO HAVE KEEN RLENDED

AGAINST NIST CERTIFIED WEIGHTS

‘ ANALYST = ___m, T AFFROVED EY: %77f _________
, MAYNARD| JOHNSON

DR. ARMAHD QGE FH.D

PMSTEADVILLE. PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NOR\JH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA [ WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
. BATON ROUGE, LOUISIANA




Jix MULLLGAN

T

SAN BERNARDINO, CA

P hpped From: Seott 2o
15991 RED HILL AVE ' Oste hipped - 00/ 18792
SULTE 110 X ow Profatlliz 19202
m'“‘ls SCA 92680 l Your P.O, No: 5 z "B‘.’f‘“b
% : - FAX: 714-887-0549 DR {
©1 Scott Specialty INC. prokic: 71406725 -
N p Gases, C. PHONE: 714-887-2571 Ewmpﬁ‘é._,‘ﬁ.;m‘ff!'—'
2600 CAJON BLVD. SAN BERNARDING, CA 92405 ' D
CERTIFICATE OF ANALYSIS — EPA PROTOCOL GASES T P
C eatfitend Pos Traceabilty Protocod . ] Procedurs No, Gl Cylnder tho, _NAL21120 Cytoder Presstre 15 PSIC _ c«m?mli-q 17 W ST Teacoable
NEFERENCE STD  GAS ANALYZER
. CENTIFIED © LAST CAL. ANALYTICAL
COMPONENTS CONC SNWCNAM NO. CYL. NO. CONC. MAKE/MODEUSENIAL NO.- DATE PRINCIPLE
CALLON _MONOXIDE 10.55 PPM CRM2635 AAL9760 24.30 PPM HORIBA ATA-24 © 02110792 ._INFRA-RED
——— 4964400
T
DALANCE GAS  NITROGEN .
AHALYZER READINGS: Z=Zoro Gns T = Test Gag N = Referonco Gna
Campanent CARBON MONOXIDE éompononi Componen!
Cirat Analyals Oate __03/07/92  yans ___mv Dato Unlts ___mv Date Unlts ___mv
»__00.00 n 47.8 v 20.9 z n T z N T
no__ (l./-h.- z 00.03 ‘r 20-8 n. z T n Z T
Meon Tost Assay M ' Moan Tosl Aasay Meoan Tesl Assay
“ncond Analysis Date 05/13/92 Unlis mv Dato Unlts " my Date _______ . Unlts mv
»__00.00 n_ 47.8 T _20.8 7 n T z n T
n h7.8 00.0! . 20.8 n z T n z T
i i UU.U[l T 20-8 107-8 T n z T n

) 10.53 PP’M

Mesan Tesl Assay

Chronology: Dalo

Assay

Moan Tost Aasay

M. JOIINSON

Analyst

Moan Tast Assay

Approved By: (:Q L Can 2
A.F. LANGE, Ph.4, MANACER, Q




- ansgam

\,"L"--~.:’~f—

——e e . Wl em M

Scott Specialty Gases, Inc.
2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 N '(008) 887-2571  FAX: (909) 867-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS . )
Customer Assay Laboratory " -
CARNOT Scott Specialty Gases Purchase Order 1354
RICK MADRIGAL 2600 Cajon Boulevard -~ = - Project# -~ - 28068.002
15991 RED HILL AVE . San Bernardino, CA 92411 L LT
SUITE 110 : . : T A s R
TUSTIN, CA 92680 ) e et L
ANALYTICAL INFORMATION i LT i
Ceruﬁed to exceed the minimum specifications of EPA Protocol | Procedure #G1, Section Number 3.04 ’
= Cyhnder Number  AALR0S6 Certification Date - 10-21-93 GENERAL Date 10-21-96
. CyhnderPressure . 1900 psig S ACID RAIN DATE .- - o

SEERRSS
&,GINSTRUMENT ATION
,_Instrument/Mode]/Senal #:

OPE-!BSD / 56565502

n‘"ﬁ"dx‘ Ly

2R «n.,w..»sr.; o
'u: -4‘4?‘:’1—?!'&
a

ST LT Ty
o BN R A L T e g

Coneumiuoo-.. ,.- ~
Py

Avg. éio? o’r Cad cyu-

N "2(‘ ’w&( .v
n’n‘sﬂ": r#f}ﬁ -‘: m»'wb-

Nale tard it adbet LATRS A I 0 ol iy A

. s . s &) ’
N . . - ' - Py N g -0
Z . it N2 % . P % :
X er e v ) = T .._..- -t .
AT R iz;lm% E ‘.‘- gz’ -
RS P - R A e dNT (g et =AU --U& 5‘3 ,;3;5?-5_}“*3;- ol '.

R AT

B I T R L F L Ty
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LACID-11391/R159D594.T

Appendix B.4
~ Chain of Custody



CERTIFICATION OF SAMPLE RECEIPT

PROJECT # lO 37/ OUTSIDE LAB REQUIRED (Y/N) r SAMPLE DATE [( 2375 73
CLENT/LOCATION prOJECT MANAGER ([ covg, [To
SAMPLE LOCATION Leg 3 b‘.‘/ (e Px METHOD(S) CARG 42¢ TECHNICIAN _ L
COMPLIANCE TEST (Y/N) { DATE DUE

CARD Y%  Samples,  LFl Fred Bosle-
) L - E:-»(l’)u‘a.sl‘ -
l”O'mm'-. o Z loo/"/,/eA Ceet  Solog, 4 Q-m{f H20 . / F’/"/‘ - /co//f}-ﬁ
2 —Piox / ’
S -Oisy / /

F Dlexle -Dio «

12

| onl, onp Hoby, V

CHAIN OF CUSTODY PRIOR TO SHIPMENT:

ATE [
729/73] 19 :$ 2 N/ 394,108 : 6>
. . Y, :
. : | / :

SAMPLES SHIPPED TO

CARNOT SHIPPER

DATE / /

CARRIER #

PHONE: ( ) - AIRBILL #

RECIPIENT

COMPANY

DATE /S

15991 Red Hill Ave., Suite 110, Tustin, California 92680-7388 (714) 259.9520 . FAX (714) 259-0372

m— ' C‘\RI%OT —




CERTIFICATION OF SAMPLE RECEIPT

PROJECTs___ 1O 391 OUTSIDE LAB REQUIRED (Y/N) 4 SAMPLE DATE / /‘
CLIENTALOCATION PROJECT MANAGER C__‘_f_"_‘/__
SAMPLE LOCATION METHOD(S) A 428 TECHNICIAN

COMPLIANCE TEST (Y/N) YES DATE DUE

Dioxinl -2 resia fillecdt 10- 317  oganic ringe(2) tho ((2)

2- Diorin |[XAD -2 resin 4 Moy # 1l0- 3172 ,Orqaniy rinSe (2] H,0(2)
)

3- Dioxin | XAD-2 f-es}n';ﬁ [Her # 1o - 3174 , Organic r.'ns.eCZ)]_ H, O 2

e

F-Diocd xap -2 (tS'in,«Fi J4er 1102173 }D"?M—'\C rase ( ), H,D (2))

CHA}N OF CUSTODY PRIOR TO SHIPMENT: - 1

Il/29/93 4811 /30 (O 2 hm
/ / : ' / / .
/ / . / /

savpLes sippepTo  LENON  FTTN: Ren Meleop CARNOT SHIPPER Decere Kumm

5555 N.¢ceurce ~D. DATE W29/ 93
BURLf(\JC'\"IDN ON !C-AN'Q—DA H;&} CARRIER # FE() “E—K
pHONE: (Hlb) 332 - 8a g3 AIR BILL # ,/ #/
RECIPIENT [z’

J
COMPANY ) .Z‘Ez/
OATE ad,i B0

15991 Red Hill Ave., Suite 110, Tustin, California 92680-7388 (714) 259.9520 . FAX (714) 259-0372




LACID-11391/R159D594.T

APPENDIX C

FIELD AND LABORATORY DATA SUMMARIES

c-1



Appendix C.1

Sample Location

’ LACID-11391/R159D594.T - C2 -



— - - ] _

CARNOT
SAMPLING POINT LOCATION DATA - EPA METHOD 1
PLANT: PVLE Rolev Dt 2o oatapy:  PRA T
DATE: ,,H)zs}q 2

TEST LOCATION: STACk

<

e

20,5’

v~
1.5
3
P
Diagram of Sampling Locatlon
SAMPLE %OF . | IN.FROM | IN.FROM
POINT DIAMETER | NEARWALL | NOZzZLE
| 2.2 -2 42
UPSTREAM DIST/DIA: ____[+ 56 2 10-5° 4.3 9:-8
DOWNSTREAM DIST./DIA: __6- 00 2 19-4- 395 ; 35
- 32-3 .2 .
COUPLING LENGTH: S~ 8 _ . 13 ‘ §-3
) 4 - s 63-3 21-8 2%-3
NO. OF SAM?LING PTS.: - ¢ 20 230 25-5
STACK DIMENSION: 4) 7 84.-¢ 347 422
STACK AREA, FT= 9-146%8 /4 94- % 39-F Ls.2
*INCHES FROM WALL PLUS
COUPLING LENGTH

I
PMF-002 » —' .
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LACID-11391/R159D594.T

Appendix C2

CEM Data and Strip Charts



Average NOx and CO Emissions

PVERG Unit 2
November 1993
NOx CO
Qsd* ppm ppm '
Test No. dscfm  02,% CO02,% | ppm @3% 02 Ibh/hr** ppm @3% 02 . Ib/hr.
1-Dioxin 13,408 247 15.01 23.07 2241 2.25 1 097 '0.06
2-Dioxin 13,552 2.57 15.28 23.23 22.69 2.29 1 0.98 - 0.06
3-Dioxin 13,425 2.58 15.13 23.64 23.10 231 1 0.98 0.06
Average 13,462 2.54 15.14 23.31 22.73 2,28 1 0.97 0.06

*Flow rates are from tests 1- through 3-Dioxin
**NOx mass emissions are calculated as NO2 (46.01 1b/1b mole).

NOTE: NOx and CO concentrations are the drift-corrected average valucs for the full 240 minute PCDD/PCDF tests.

GASES.XLS
277194
11:47 AM



CARNOT
CEM PERFORMANCE DATA

PV F/tlu,! /S’*’/;’/

i3 // - ~
CLIENTAOCATION: DATE:__ ‘ ( 27 -#2

. BY C .’"‘.’ / -

SYSTEM CONFIGURATION

ZERS IN SERVIC e S o
ANALYZERS: o, Co, Cco NOx
MODEL: Teled e Ho- . wa T rsne Elre [T ma Bl
SERIAL NO.: > 7

LENGTH: (" CONDENSER-VACUUM SIDE (CHECK FLOW): &+~
LINER MATERIAL: I ~NCon<d / CONDENSER-PRESSURE SIDE (CHECK FLOW): '
HEATED PROBE (Y/N): A./ CONDENSER TEMPERATURE: 3 é
HEATED LINE (Y/N). }/ FILTER CONDITION (COND. OR DATE LAST
CHANGED): G
Po J

LENGTH: X" 0o L # PRE-TEST (cfh): 0 000
LINER MATERIAL: Todls POST-TEST (cth): .00
SYSTEMBIASLINE: 5, T,{/, . LEAK RATE (%) =
’ POST-TEST (cth) X100 = %
// 9/ SYSTEM FLOW RATE (cfm) x 60 E—

IN SERVICE (Y/N): N HIGH CAL NOx (oot
KNOCK-OUT CONDITION (CHECK FLOW): v~ HIGH CAL NO (AS FOUND) /
OOLANT: -1
cooL T ce ] /—AD LOW CAL NOx
LOW CAL NO (AS FOUND) !

SAMPLE PRESSURE: = SYSTEM RESPONSE TIME CHECK

SAMPLE VACUUM: /D UPSCALE: 7 ¥ sec.

NOX VACUUM: DO DOWNSCALE: 77 sec.
S % —
PMF-011



AClient: LACSD
Umit:  Boiler - Dioxins

CEM System Bias and Linearity Correction Calculations

|

1279-93

Location Palos Verdes Landfill
Test No. 1-CEM-Diox
02 CO2 CO NOx | Acceptance| Run
Cntena Status
Lineanty
Analyzer Range 10 25 20 25
High Cal 7.997 22.35 17.20 23.44
Low Cal 5.02 15.10 10.55 12.86
Analyzer Reads 5.16 15.15 10.60 12.45
Myw Cal. Error,% 14 0.2 0.2 -1.6 <2% |PASS
System Bias
Pretest Bias
Zero 0.02 0.12 -0.05 -0.02 <5% |PASS
Span 5.00 15.02 10.60 12.70 <5% |PASS
Posttest Bias
Zero 0.05 0.05 0.20 0.03 <5% |PASS
Span 5.10 15.50 10.68 1298 <5% |PASS
Span Value 5.02 15.10 10.55 12.86
Zero Drift, % 0.30 -0.28 1.25 0.20 <3% |PASS
Span Drift, % 1.00 1.92 0.40 1.12 <3% |PASS
Test Averages
Test Raw Averag 2.50 15.17 <1 23.03
Corrected Avera! 247 15.01 <1 23.07
CARNOT



CEM System Bias and Linearity Correction Calculations

LACSD

Client:
Unit:  Boiler - Dioxins
Location Palos Verdes Landfill
Test No. 2-CEM-Diox
02 COZ2 CO NOx | Acceptance| Run
Criteria Status
Lmeanty
Analyzer Range 10 25 20 25
High Cal 7.997 22.35 17.20 23.44
T.ow Cal 5.02 15.10 10.55 12.86
Analyzer Reads 5.16 15.15 10.60 12.45
Analyzer Cal. Error,% 14 02 02 -1.6 <2% PASS
System Bias
Pretest Bias
Zero 0.05 0.12 0.00 0.08 < 5% PASS
Span 5.03 15.15 10.45 12.65 < 5% PASS
Posttest Bias
Zero 0.02 0.12 -0.15 0.27 < 5% PASS
Span 498 15.07 10.30 12.39 < 5% PASS
Span Value 5.02 15.10 10.55 12.86
Zero Drift, % -0.30 0.00 -0.75 0.76 <3% PASS
Span Drift, % -0.50 -0.32 -0.75 -1.04 <3% PASS
Test Averages
Test Raw Averag 2.57 15.29 <1 22.47
Corrected Avera 2.56 15.28 <1 23.23
CARNOT

12/9/93

Yo



“Clicnt: LACSD

CEM System Bias and Linecarity Correction Calculations

Unit:  Boiler - Dioxins
Location Palos Verdes Landfill
Test No. 3-CEM-Diox
02 CcO2 CO NOx | Acceptance| Run
Criteria Status
Linearity
 Analyzer Range 10 25 20 25
High Cal 7.997 22.35 17.20 23.44
Low Cal 5.02 15.10 10.55 12.86
|Analyzer Reads 5.16 15.15 10.60 12.45
Analyzer Cal. Error,% 1.4 0.2 0.2 -1.6 <2% PASS
System Bias ' It
Pretest Bias '
Zero 0.02 0.12 -0.20 0.27 <5% |PASS
Span 5.03 15.02 10.40 12.73 < 5% PASS
Posttest Bias
Zero 0.00 0.06 -0.29 0.02 <5% |PASS
Span 5.05 15.07 10.60 12.92 <5% PASS
Span Value 5.02 15.10 10.55 12.86
Zero Drift, % -0.20 -0.24 -0.45 -1.00 <3% |PASS
" Span Drift, % 0.20 0.20 1.00 0.76 <3% |PASS
il Test Averages R
Test Raw Averaf 2.60 15.07 <1 23.45
Cormrected Avera 2.58 15.13 <] 23.64
CARNOT

12/9-93



CARNOT
REFERENCE METHOD GASEOUS MEASUREMENTS

PAGE OF

sLenTrocaTioN: PV Liole. CONDITION: '
- - I
DATE: [~22-ag OPERATOR: CHFE
TEST NUMBER: |- Wiox TESTLOCATION: ___— A ©uve /-
CORRECTED TO
est| P DRY, UNCORRECTED S
[ c —
NO. conpmion) o, [ co, | co [ Nnox [ Nno | no, | so, [ co [ nox | so
SPAN GAS CONCENTRATION
AS FOUND
ANAL. SPAN
SYSTEM -
zero (07 |12 | 00s|-00
SYSTEM |~ -
sean 500 {1501 | 1060|170
BEGIN || 5 .
B0 - | Start
BEGIN | | —~
END | 9D< | &=/
BEGIN | __ __ _|
END
BEGIN
[END ]
BEE[N— /\ - = ] P
EC R e TSl T=771T
BEGIN ]
[END | T
BEGIN | __ _ _|
END
BEGIN ]
END
BEGIN
END
BEGIN
[END
BEGH | _ _
END |
BEGIN |
END | T
SYSTEM B
zeEro | c05 |-05 |8Z0 |03
SYSTEM
. sPAN | 353 | 165 | 1043 | 1292
RAW AVERAGE 2-5 ST <1 2293
CORRECTED AVERAGE 2uvlisor] <1 | 7267
{LEorMIENTS: |
I cartioT—@

PMF 38




CARNOT PAGE_OF__
REFERENCE METHOD GASEOUS MEASUREMENTS
. 9] o
SLIENTALOCATION: Y Daides CONDITION:
- 6~ YA I i
DATE: , 2 % ) OPERATOR: ¢ [' e
TEST NUMBER: R AL TESTLOCATION: __ = ' vid -
SAMPLE CORRECTED TO
T,EST TIME SOINT/ DRY, UNCORRECTED o _DRY
] conDImIoN| o, [ co, ] co | nox | no | No, | so, | co | Nox | so,
SPAN GAS CONCENTSATION
AS FOUND
ANAL. SPAN
SYSTEM .
zero 0% |12 |22 {007
SYSTEM g -
sPanN 1502 1S s p stz es
BEGIN | 1D
END | Sty
BEGIN
[END ~1|220 | Eom!
sEGn | __
END .
BEGIN -
END |~ ]
BSEGIN | __ _|
END
826N
END —|T T ]
|BEGIN | _
END °
BEGIN
END
| BEGIN
END
BEGIN
END |
BEGIN
END |T
BEGIN
END | - .
SYSTEM -
zero | o2 | 0l (&S| D)
SYSTEM
| Tspan HIY [IS07]1050 11759
RAW AVERAGE 2:5% {1523 | <1 (2243
CORRECTED AVERAGE 264 |2g| <y (2323
COMMENTS:

pomm— -

PMFC39



CARNOT PAGE___OF __

REFERENCE METHOD GASEOUS MEASUREMENTS
Pl‘v (j':-!t ’

SLIENTA.OCATION:. CONDITION: ‘
“
. /. e
DATE: [1-15-92 OPERATOR: C 4 /<
— - !
TesT Numeer:_ <2 " Do, TEST LOCATION: __ /= bre v ¥~
CORRECTED TO
TEST TIME S:OM'Z#/E DRY, UNCORRECTED % DAY
NO. | CONDITION| ©, | co, | €O | NOx | NO | NO, | SO, | co | Nox | SO,
SPAN GAS CONCENTSATION
| asFound
ANAL. SPAN
" SYSTEM
zero |01 |12 |-20]|0-27
SYSTEM |, . -
sean  |=ot |ISpi|/ovoll2. 73
BEGIN [1 243
a0~ — 151,
BEGIN _
END RS 11/
BEGIN | |
END
BEGIN
E i e . e i
BEGIN | _ __ _ 0
END
BEGIN ]
END |
[BEGIN | _
END
BEGIN | |
END
BEGIN |
END
BEGIN |
END
BEGIN | _ _ _
END
BEGIN
END ~— |T ~
SYSTEM | & .
zero | 0.0(0,06|-29| 07
SYSTEM |c.
span |20 NS0 o6 A
RAW AVERAGE 240 |15-0F | €1 | 2848
CORRECTED AVERAGE iranny
COMMENTS: . ' |

PMF-L39.



ATE:

NOV 29th, 1993 PAGE 1
CARNOT
.TA FILE: DATA79.EXM, NOV> 23rd, 1593 RUN START 14:44:16 - STICP 19:08:58¢(
TEST INFORMATION PERSONNEL
IENT  :PV BOILER GPERATOR :CHF
TE(S) ASSISTANT:
NIT(S) CLIENT
TLE ID 1-DIOX APCD
cTUP/CALIBRATION INFORMATION
AS  FS IC: GAS1 GAS 2 GAS3 GAS A GASS  LC: GAS ) GAS2 GES3 GAS A GBS SC: BAS ! G:SZ GAS3 GAS A GRS S
02( %): 10.0 0.0 8.0 5.0 5.0 0.0 0.0 5.0 0.0
20 %) 25.0 0.0 2.6 15.1 15,1 0.0 15.1 0.0
Co ( ppri:  20.0 0.0 84,8 55.6 0.0 0.0 0.4 10.6
0x { ppn) 25.0 0.0 91,5 51,2 0.0 12.% 12.9 0.0
{ J: 1.0
( ) 1.0
{ ): 1.0
( ) 1.0
JPERATOR MESSAGES:
{IFT CORRECTED EMM1SSIONS DATA (susmary-Reference Kgﬁpng)
y 02 023 €O MOx! ! : : PIE S K v 02 co2) CO MOx ) NOxc ) COC ) '
Wi- ) % % pomy PPNy 4o o (PARM . B/E _JCALCS-l ) %) PON PPN PPN PPN )
HAXINUN: 5.12 1,13 3,60 17.33 0.00 .00 0.00 0.00 1111 1131 ”" 111 133 s 1% 1t
NINIMUN: 0,43 3.9 051 -6.33  0.00 0.00 0.00 0.00 s13 tts 3 111 (11} 1111 1 71}
" OAYERAGE: -0.25 7.43 -0.19 16.32  0.00 0.00 0.60 0.00 113 s ti3 111 s " 111 13

ZQUATIONS:
han 0 = CHO
~han 1 = CH1
.:han 2 = CH2
~han 3 = CH3 :
~2han 4 = CH3#*(17.9/(20.9-CHKHO))
Chan 5§ = CH2*(17.9/(20.9-CHO))
Theam 2 o SUK 4 Q00N Q=0HM )



DATE : NOV 29th, 1993 PAGE 2

CLIENT : PV BOILER ' FILE 1D:(A-L10%)
SITE : RUN : DATATO.EXM. NOV 23rd. 1993

- ark RJn Start e 14 45; 16 _ ¥ark Run Stop . ‘_2 416
y Fit V02, Cor oty My oK Cor

Q0 NOX. ' , X \ M T ' !
PARN S PJFLCALCS-D %L %! PPR L PRM ! PPN PPN ! :

O ey :
CRCEL Rl ostomelopy
IRE-TEST CAL | VALUES: o o

ICIR0; ssss  sass  sass caask wsad s s w28 .08 P PERFORWED AT TIME —i—:1—

JCSPN: #3938 s8R miEr a aas i s um ' _

§C 2R0: 0.02  0.12 -~0.05 -0.02 s maz: tsan sk B (% (5% P PIRFCRNED AT TIME 14:47:5%
SIAS ZRO: swss Y anss f aEssy sass g ness g saas y teney ese g b0y o108 P

SC SPN: 5.00 15.02 10,60 12,70 e swss Mg ssme
JIAS SPN: W83 g SIS Y s383 f R33B Y 838§ ass Y sk g zaae g L0y -1 0% P

NOK-DRIFT_CORRECTED EISSIONS DATA (sureery)

KAXINUM: 7.87 15.23  1.82 23.62 .00 0.00 Q.0 0.00 L L AL T L L S

KIKINUK: 2.32 1130 -0.19 -0.03 (.00 000 000 0.00 LT S S S L L L S o L B

AVERAGE: 2.49 14,94 -~0.03 22,62 0.00 0.00 Q.00 0.00 ' LA AL A L L L
IR SR S b0y 002y COY NOx ) MOxe COc)

AW- ) %, % ppa,  poe; R R S 'CALcs-' 3L % PPN RN PRAL OPPML L

NON-DRIFT CORRECTED EMMISSIONS DATA (detailed)

ST:14:45:16 :

L 0.0 7.81 13.16 1.92 -0.03 0.00 0.0 0.00 0.0 i s s an s o an an

5..15.0 ¢M‘2’ M3 A58 5T 0.00 0.00  0.00  0.00 LTI 22t I £ R L At ) 1231 1 L 111

...30,0 2,52 1521 -0.10 23.09 0.00 0.00 000 0.00_4, oV“‘)"uu S533 3333 4388 403$ a8t MEas enee
G451 2,52 15,14 0.0 23.54 0.9 0.00 J..J" MO aaas saan atas aEs saes esss saes mm
7..60.2 2,52 1542 -0.07  23.62 - 0.00 0.0{) 0.00 - 47 P s s asts ass s s e ag

L4

».05.3 2.5 1.1 .10 0.00  ©.6d  0.00 T $I5 B33 433 8538 $888 M8 aisd stsd
...90.4 2,51 15,20 -0.03 23.38 0.00 0.0 0.00 0.00 THEE B23E SEEE SERE ESE 33K I
L1054 2,53 15,20 -0.02 23.55 0.00 0.00 0,00 0.00 22 I L L TSI T T R T2 R T S 12
4205 2.3 15,17 -0.19 23.08 0.0 000 0.00 0.09 L2 I L T2 T O TET S T I 12 L S £ L 111
». 135,86  2.47 15.23 0.7 2311 0.00 0.00 0.0 0.00 LA L LR R T I E ETE IE 2 2 L I X
L1507 2.48 15,180 019 22.83  0.00  0.00  0.00 0.00 $113 ESSE ESy SESE 38 RERE 648 Mg
..165.8 2,49 15,16 0.0 22,85 000 0.00 0.00 0.00 s3as sees ssas asss saxr ass tams aams
..180.9  2.48 1516 -0.17 22,70 0.00 0.00 0.00 0.0 L T N 21 YT R £ T3 S T TR T T SR S7Y
».195.9 2,50 15,15 017 22,53 0.00 0.00 0.00 0.00 L I T Y I Y A O XL LI 11 LI 111
L2100 2,49 1514 014 2253 0.00 0.0 0.00 Q.00 LT T L T R Y Y I 1 11 T R ¥ 31 ]
,.226.1 2.0 15.13 0.19 22.7% 0.60  0.00  0.00 O.00 R Ty Y B Y VY TR Y T 7 B VYT S YTV B Y T SR YTV}
L2412 248 15,16 015 22,79 000 0.00 000 0.0 R L L (N T I L U [T N ST S 121
2.2%.3 2.51 15,12 -0.16 @ 0.00 0.00 0.00 0.00 LA Y I Y O Y L RN T T N 1T S T 1)
..262.3 621 1T 055 10.02 \D0.00  0.00 0.00 0.00 L O L Tl B £ L T T I T B 1
i \ Ve 4 S 5}’““
eraje 25 (513 -0B BT Cerim 5 %

o0 -+ 9% ’ 2 3. o%

creopeedy fo {=DioX
4511904




JATE

. CLIENT
SITE

-y

PV BOILER

02, toz, €O, NOx,

0ST-TEST_CAL VALUES:

1C IR0:

IC SPK:

% I80:
1AS ZRD:
SC SPN:
1AS SPN:

T L T TR TYY) T
T B T B YTT S 7 ¥ 1

552 1514  0.10 12.9

$838 ( KRIR Y S Y fis g

554 15.02 0.39 -0.02
$e88 g t338 f ssxs Y sess §

ko R _ppe . ppe g

: NOV 29th, 1993

183
st
ses8
(TE N ¢
s38
sase g

'R0 DRFT:~54.94 % -60.06 % -0.73% -50.34 %

K DAFT:

0.00% 0.00% -1853.58 %

0.00 %

PAGE 3

FILE 1D: 1-010X
HUN : DATAT9.EXM, NOV 23rd.

\ \ : vo02) 002 COY W, NOxc ) COC )
) o y CALCS - 1 L PEM ., peE . ppE L pou
ssas stas asnr 2 (% (.0% P PERFOAMED AT TIME —~i—:—

(2314 $388 s848

sas s was 5 (R115644485480000000.0% -F  PERFORMED AT TIME 19:08:48
$s3s § ssss g assr Y 50y -).0% P

(212 I 1§ [T
AU BRI S SRR RN

0.00% 0.00% 0.00% 0.00%
.00 0008 0.00% 0.00%

19¢3

! Cnde



DATE : NOV 29th, 1883

RPAGE 4

MOV 23rd. 1993

PHYSICAL LATA

30,00  inch Ha.
INCIN

Q.00 My
vAPOR
28.00 Kib/hr
0.00 " inches
0.00

0.00 OF5:22BO
0.00 :22B5 86

RECORDER TRACE 1.D.
CHANNEL | PEN TYRPE | COLOR

CLIENT : PV BOILER FILE 1D: 1-DIOX
S1TE : RUN LCaTA? S Byre,
EMISSION LIMIIS M., GAS CuldP
~GAS L LIMIT § _ UNITS i %
02: 0.00 ¢.00 0.00 BAR PRES.:
co2: 0.00 0.00 0.00 PROCESS
Co: Q.00 0.00 U, 00 PRQOC.RATE:
NOX .00 0.00 UL U0 FUEL
U.0u 0.00 0.00 FUEL RATE:
.0.00 0.00 0.00 STACK DIA:
0.00 0.00 0.00 F FACTOR
0.00 0.00 0.00 Q-STK GAS:
PIT(inWC):
INSTRUMENT INFORMATION
...GAS _ _i___MAKE _ i _MODEL . SCALE  FLOW
02 %:Teledyne0-10 1
CO02 %:Horiba 0-25%
CO ppm:TECO 0-100ppm

NOx ppm:TECOO0-100ppm



JATE:  NOV 29th, 1993

CARNOT

‘TA FILE: DATA80.EXM, NOV 24th. 1993

TEST INFORMATION

CLIEN:

NERAGE: 2,72 1490 014

:QUATIONS:
‘han O = CHO
han 1 = CH1

.han 2 = CH2
*han 3 = CH3 -
‘han 4 = CH3*(17.9/(20.9-CHO))
.han 5 = CH2+%(17.9/(20.9~CH0O))
e Rz CH2E12 Q/0 00 Q-CHOY)

RUN START

PERSONNEL

07:54:22 - STOP

PAGE 1

12:31:23

.. :PV-BOILER . OFERATOR 't CHF
' 'iliE(S) sl - L ASSISTANT:
CLONITESY - CLIENT
"ILE ID . :2-DIOX APCD
SETUP/CALIBRATION INFORMATION |
AS FS I1C: GAS) GAS 2 GAS 3 GAS 4 BASS  LC: GAS) GRS 2 GUS3 GAS 4 GASH  SC: GAS 1 GAS 2 GAS 3 GAS 4 GAS S
02 ( %): 10.0 0.0 8.0 5.0 5.0 0.0 0.0 5.0 0.0
o2 { %): 25.0 0.0 22,6 159 5.1 0. 15.1 0.0
o ( ppm):  20.0 0.0 B4.8 556 0.0 0.0 6.0 10.6
NOx { ppm):  25.0 0.9 91.5 51.2 0.0 129 12. 0.0
( }: 1.0
{ ): 1.0
( ): 1.0
{ )r 1.0
JPERATOR MESSAGES:
!LFT CORRECTED EMMISSIONS DATA_{sureary-Reference Nethod)
boo02) 02! ol Mox ! ' ' ! 'pIF ! ! 'o02! Co2! CO! KHOX ! MOxc ! OCOc ! '
W - L % N PR PRRG N4 v gPARMC P/F [ CALCS-) %y %) PP PPN, PPN PAMG . % __ .
AXINUN: 5,05 15,32 10.47 23.78 0.00 0.00 0.00 0.00 tse 111 153 (1] 14 1 s (11
ANINUN: 254 9.87 -0.36  8.54 0,00 0.00 0.00 0.00 Y R T R T R YT S TR 7Y S Y R YT
20.63 0.00 0.00 0,06 0.00 111 11 [11) 13 [} [113 [ $1] 111



DATE : NOV 29th, 1993
CLIENT : PV BOILER FILE [D: -D10X
SITE : RUN : DATAB80.EXM,
Mark Run Starl 8: 07:55:22 Mark Mun Stop. &: te:4:23
02, C02, L0y MO N . . DBk ' Vo0 Lo
RA- 3 %1 S pemioppry ' ‘. PARN G FIEODCACS %) 8
DRPTEST CAL Y VALUES
1C ZR0: s8¢ tsss  sses  shwe sess  sest  evss  sesx 7 0% 0085 P PEHFGHNED AT TIME —;—:—
JCSPN: ss3%  wEaE sass GBS tasr tiss siss atny
SC ZR0: 0.05  0.12  0.00 .08 sssr maxs esas asas 5 0% 361X -F PERFCSMED AT TIXE 07:58:3%
SIAS CRO: ssse g wese § seis g sans X sass g ssdd g ssas g ssve g B 0y -f (% P
€0 SPN: 5,03 15.14 10,45 12,65  ssss tess amar asus
QIAS SPN: ssss g ssss § sass § 383 % ss3s q Asss § svas § 333 g 5.0 -1.0%x
RON-DRIFT CORRECTED ENISSIONS DATA (suneary) ,
KAXIMUN: 5,04 15,32 10.40 23.88 0.00 0.0 0.00 0.00 sty 11
FININUN: 2.53 9.87 -0.43 8.64 0.00 0.00 0.00 0.0 $s "
AYERAGE: 2.70 14,90 -0.22 20,73 0.00 0.00 6.00 0.00 838 11
V02, o2, 00: NOX. H : h \ : 02F €02, €O NOx |
RAW-_ 3 %) % ope; pow, i : L CALCS -4 %G R PPML PN
NON- DRI FT CORRECTED EMMISSIONS DATA ( det a1 1 ed )
§T:07:55:22
.. 0.0 504 1518 10.40 13,03 000 0.00 0.00 0.00 LU L L
1o B0 g 76 A 48F W2t 000 0.00 0.00 0.00 LI LI L
L.30.0 2,53 1526 <010 2322 0.00 0.00 0.00 0.00 33 K383 333 Hs
L4510 254 1529 0.0 2331 0.00 000  0.00 0.00 LA R L
60,2 256 1531 0.25 23.6% 0.00° 0.00 0.00 0.09 LAI2 RS LR £ 22 B 112 ]
w..05.3 256 15,30 -0.3¢ 23.88 000 000 0.00 0.00 LA22 IR 2 A AL 1
G904 2,62 15,29 0.4 23 9, 0.00 0.00 0.00 0,00 LAt S R AL L B 2
L1054 2,61 15,29 -0.44 w 0 0.00 0.00 0.00 0.00 LA IR N A 2
L1205 2.5 15,31 -0.40 ZJSD 00 0.00 0.00 0,00 LU I O L
».135.6 258 15.28 041 20711 0.00 0.00 0.00 0.00 s268 eres sses rens
1507 2.57 15.32 -0.38 22.03 0.00 0.00 0.00 0,00 AL L R L
..165.8 2,57 15,30 -0.39 21.83 0.00 0.00 0.00 0.00 L1232 N 2 O UL
..180,9 2.58 15,30 -0.37 2168 0.00 0.00 0.00 0.00 LI UL Bt e
1959 2,60 15,29 -D.40 21,98 0.00 0.00 0.00 D.00 LTI A L
L2110 257 1530 -0.42 22,33 0.00 0,00 0.00 0.00 333 B asse s
..226.1 2,58 15.26 ~0.41 22.25 0.00 0.00 0.00 0.00 LA LR L R U 1
L2412 255 15,26 0.3 22.14 0.00  0.00 0.00 0.00 LI L S L L B 1
2.55 15.26 -0.43 2218 0.00 0.00 0.00 0.00 . un un un
N 2 14.23  0.00 0.00 0.00  0.00 Yy TR Y I S TV T R YY)
L2049 .01 588 476 0.00 0.00 0.00 0.00 BIE M s
(eege 257 1524 -0 s
p-»1220
espoy & 2"’? ek o 4 2
glo->1220 oy Y<©

2.5% 15:30

to Z&4

PaGk ¢
NOV 24th, 1993
. 1 - ] ]
SR I B T & Gl
PEN § PPN HPM L PPN
11 11 111 et
1" 1 21) £23) 1333
7 1t 11 &8
Noxe |+ COe | !
PPN _PPRL
S858 AS88 a8t f3tg
135E BSBL BEBE BeS
$383 3338 135 smas
B S50t 1 s
S5 s38% taar sast
TR YT UN YT S TV
$333 8183 A8a8 et
BI3S sE88 aiss asss
Y T R L L I TIY
stas ests  #1es tese
R TTT B Y YT S T Y
Y RV TR TV R 111 )
$REE a88 sa8s BH88
$388 s38s siss s
YTV BE Y TR YT V)
IS BERE 3tst e
1848 4888 ssR6 sese
Y R TR Y YT YTV
1313 1118 1388 1548
I A5 e e

13 i3
(31 "
(23] (113



~ATE : NOV 29th, 1993
‘CLIENT : PV BOILER
SITE :

St o2t 0! Wox ! '
RAR- 1 _%.__ %L A, ppEa .
XST-TEST CAL VALUES:

[0 IRD: ssts  asrw wmar stss atss
IC SPN: ssss  ss3s  as3s s aun
S IR0 0.02  0.12 0.5  0.21 v
YIRS RO ssss g esss f assd § siss g sass Y
SCSPN: 4.98  15.07 10.30 12.33 s

ITAG SPH: ssss g saas { ses3 g saar g tnt g

0.25% 0.00% 0.73% -0.76%
0.00% 0.00% -D.01% 0.00%

IR0 DRFT:
3PN DRFT:

s
t138
1
1t g
ITY
TN ]

0.00 %
0.00 %

(131
13274
(2211
(22108 4
118
1 g

0.0 %
0.00 %

FILE 10: 2-DIOX
RUN : DATABO.EXM,
. ¢, Cory o (0 N
COMCS - Ky B P P
138 208 0.03 P PERFORHMED AT TINE — —:~
T .
taas 501 1.2% P PERFORMED AT TIKE 12:26:4%

tees g 501 -1.0% P

s

(AL SN, S N I

0.00 %
0.00 %

0.00 %
0.00%

PAGE

NOV 24th,

kg !

vy

Coc |

oy

3

1993

! , Code



JATE : NOV 28th, 19893 PAGE 4

CLIENT : PV BOILER FILE 1D: 2-DI0OX . .
SITE : RUN + DATASO,EXM, NOV 24th. 1993
EMISSION LINMITS M.W. GAS COMP . PHYSICAL DATA
_____ GAS__ _t__LIMLT i . UNLTS | L } o :
02 0.00 0.0uU J.0uv BAR PRES.: 30.00 inch Hg.
CO2: 0.00 : 0.00 0.00 PROCESS INCIN
CO: 0.00 .00 0.00 PROC.RATE: 0.0 14w
MOX : 0.00 0.00 .00 FUEL : VAPCR
0.00 J.00 0.00 FUEL RATE: 23.00 Kib/hr
0.00 0.0Q Q.00 STACK DI1A: 0.00 inches
0.00 Q.00 0.00 F FACTOR 0.00
0.00 0.00 0.00 Q-STK GAS: 0.00 QOF6:2280
PIT(inWC): 0.00 :22B5 86
INSTRUMENT INFORMATION RECORDER TRACE 1.D.
-._GAS 1 MAKE _ 1 MODEL . SCALE i FLOW _CHANNEL |  _PEN TYPE __ i COLOR
02 %:Teledyne(0-10 1
-C02 %:Horiba 0-25% i
CO ppm:TECO 0-100ppm

NOX ppm:TECO0-100ppm



" OAVERASE: 2.73 1443 0.05

2QUATIQ

“han
“han

.Zhan
V. han

. shan
chan

)

PTOAWN-O

NS

CHO
CH1
CH2
CH3
CH3*(17.

CH2#*(17.
CH2s 012,

9/(20.9-CHO))

9/(20.9-CHO))
G/120,9=-CH0OY)

PAILE

NDATE: NOV 289th, 1993 1
CARNOT
.TA FILE: DATAB1.EXM, NOV 24th. 1993 RUN STARIT 12:31:57 - STOP 15:08:40
TEST INFQRMATION FERSONMEL
TLIENT :PV BOILER OPERATOR :CHF
ITE(S) ASSISTANT:
UNIT(S) : CLIEN
FILE ID :3-DIOX APCD
SETUP/CALIBRATION INFORMATION
3AS . FS_ I1C:_ CAS! GAS2 GAS3 GAS 4 GASS  LC: GAS1 GAS 2 GAS S BAS 4 S5 SC: GAS ) GAS 2 BAS3 iS4 (S S
62 ( %} 10.0 0.6 §.0 5.0 5.0 0.0 b0 5.0 0.0
coz{ %) 25.0 . 0.0 2.8 15.1 15.1 N] 15.1 0.0
CO { ppm): 20.0 0.0 k4.8 556 b0 0.0 0.0 10.6
K0x { opr} 25.0 0.0 9.5 51.2 0.0 12.9 12.9 0.0
{ 1.0
{ 1.0
{ 1.0
{ 1.0
OPERATOR MESSAGES:
‘RLFT CORRECTED EXHISSIONS. DATA.(sussary-Reference Kethod)
vo02y Co2y COy o NOx ) ' ' ' ' PIF ' V02 C02t €O NOx L Mxc ! COc ! !
RAM- % % ppe_ DpRG i il v aPARNYOPIEOJCACS-y % %L PPM PR PP PR L)
NAXIMUN: 4.95 15,14 2.1 23.85 0.00 0.00 .00 0.09 111 e 133} 138 11} 81 s1s 17
NIRIMUM: 2,52 0.13 -0.22 11.85 Q.00 0.00 0.00 0.00 31 e s 11} m s 111 e
2.3 0,00 0.00 o,ob 0.00 38 13 st ] 1113 s 1111 "



DATE : NOV 29th, 1993

PV BOILER ' Fli- . Q
v S

vark Run Start @: 12:32:57 . Mark <~ %oop b denedd

CLIENT
SITE

v 02, €02 o ‘
l \ Py b Il L ) ' \ Lithd ! Ll i, 3 S S 2ok
19318 SR Y] X 39 it ST tiye 100 T Y SR ik ) Sre et metees
IS 23] FEES) iz 1332 1.0 113 Lask
AR I wo i sane RN HEEYY Y RPN SRR I
[ R I SRR L S L O TR A R S BT R I W
B0 WLal e S TE T R TE Y SR
R A L T B R O L O S L SR TR S S Tt T SIS IL I ST

MR LR IR = L T 2iy!

LERE N L B B L 1 [¥3} s 1 3
N e 0’4 BRI (L COOY R P P (O et in ie¥ tis s 1 1 th
LIEREGE: 0K TR Y A WA Ve Its s 188 33 111 s 13 e

oo Hb ! . : \ 1024 CozZy  CO. KOx ! NOxc, CGc :

LI SIS T e v e A CNCS S X XL PPM PPN PPN PPN
“CN-DRIFT CORRECTED EMMISSIONS DATA (deta1 led)

RRGErRY

...0.0 5.00 040 0.02 12.91 0.00 0.00 0.00 0.00 S35 488% sEE3 338 A3SE s8% 1588 $383

'-:__15_0 285 348 2.0 14T 0.00 0.00 0.00 0.00 1233 (132 i 3388 E338 ] [314] 12113 (333}

...30.0  2.60 15.10 -0.26 22.82 Q.00 0.00 Q.00 -0.00 AL AL LIS L L I LA L S 242 SR 1A

4501 2.57 .11 0.26 23.03 0.00 6.00 0.00 . 0.00 1388 b33 21 2382 2348 $328 p2 21 13123 3188

..00.2 258 1511 -0.27 2316 0.00 T 0.00 0.09 0,00 EAALEE LIRSS L LU L L A AR

-../5.3 2,58 15,06 -0.24 23.76 0.00 G.00 0.00 0.00 LALL LU B L I L LT AL LI A

...90.4 2,62 15.02 -0.25 23.713 0.00 0.00 0.00 0.00 8333 S33% S5EE 3388 $%%  S338 $3ES K88

..105.4 2,60 1506 -0.23 23.97 0.00 0.00 0.00 0.00 LA AL L A AL AL R L A1

1205  2.62 15.04 -0.25 23.10 0.00 0.00 0.00 0.0 LALL LI B LS L1 LI 1 LU

‘-,_125,5 2:59 1'5_05 -0.25 23.43 0.00 0.00 0.00 0.00 [$11) (1331 [ 231 (3343 F313] [$31) 1 211] (111
%ﬁ—f'uﬁ—wi‘ﬁhﬂm 0.00 0.00 0.00 $353 £33 333 383 S50 A0S 883 oass

L1542 013 0,02 2% 851 0.00 000 0.00 0.00 LT 2 Y S S 1 N I T I BTN T S £51

~age 2-69 (5.0} -025 234§
1> sg -

-A)’JD P 3- Dl?

243, ~lugy




ATE : NOV 29th, 1983

‘CLIENT
SITE

PV BOILER

Vo022, :
ISP ST ST N L I
ST-TEST CAL VALUES:
T0OJR0: ssss A%EE amss sans s
: Spﬂ; $888 [131] (331 p331) (23]}

L 2R0: 0.12  0.06 -0.23 Q.50  tres
AS JRQ: esss X sase § sxss X ssss g weas g

CSPK: 5.05 15.07 10.25 12,92 ssss
S SON: ssst g sesr g atss { stas g atae g

T DRFT: <0.98%  0.25%
DRFT: 0.00 X

0.48% 0.93%
0.008 -0.5% 0.00¢%

s
sus
sees
1288 g
1
ss88 §

0.00%
0.00 %

(111 ]
se8
1388
L2223 4
e
t13s g

0.00 %
0.00 %

]
[}
i
JROUVEPUSEORR Ui

1
188
(221 ]

FILE ID:

RUN

i Voo
. GALES -

2.0% 0.05 -P PERFORNED AT 1IME

5.08115644485880000000. 0% -F PERFORKED AT TINE 15:03:29

LN

bees g 5,08 -1,08 P

1322

saee g 508 -1.0% P

0.00%
0.00 £

0.00 %
0.00 %

]
]
'
s

3-DIOX
DATAB1 .EXM,

00

~

K

(61
|

NOV 24th,

oxe |
by

PAGE 3

00
pey

1993

i

'nin



DATE NOV 29th, 1993
CLIENT PV BOILER FILE ID:
SITE RUN
EMISSICN LIMITS 14.W., AN
CGAS L LIMIT UNLTS '
02: 0.00 .09 W
co2: 0.00 0.0V U,
CO: 0.00 0.00 0.
NOX : 0.00 0.00 o,
: 0.00 U.ud U.
0.00 0.00 0.
0.00 0.00 0.
0.00 0.00 0
INSTRUMENT INFORMATION
._.GAS 4o MAKE____§ MODEL | SCALE . FLOW
02 %:Teledyne0-~-10 1
C02 %:Horiba 0-25%
CO ppm:TECO 0-100ppm

NOX ppm:TECOO-100ppm

PAGE 4
3-DIOX ‘
GatTagt . Extd, NOv 24th, 1993
Cotap PHYSICAL DATA
* - .
.00 BAR PRES.: 30.00 inch Ha.
o0 PROCESS INCIN
ov PROC.RATE: 0.00 M\
00 FUEL VAPOR
uu FUEL RATE: 28.00 Kib/hr
00 STACK DIAY 0.00 inches
00 F FACTOR 0.00
.00 Q~-STK GAS: 0.00 OF6:22B0
PIT(inWC): 0.00 :2285 gr
RECORDER TRACE 1.D.
CHANNEL | PEN TYPE | COLOR_
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Appendix C.3

Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans

LAC1D-11391/R159D594.T C-4



DIOXIN/FURAN EMISSIONS

PVERG UNIT 2

NOVEMBER 1993

CLIENT:, LACSD/PVERG .- INITIALS: DVK
LOCATION: UNIT 2 OUTLET . VMSTD(DSCE): 120.34
PROJECTNO: ~ 11391 ' QSD(DSCF/MIN): 13,408
TEST DATE: 11/23/93 CO2,%: : 15.01

TEST NUMBER: 1-DIOXIN 02,%: 247

T REF (F) 60

Component ng/train ng/dscm Ib/hr

2378 TCDD ND< 0.043 ND< 0.013 ND<  6.3E-10
12378 PeCDD ND< 0.061 ND< 0.018 ND<  9.0E-10
123478 HXCDD ND< 0.061 ND< 0.018 ND<  9.0E-10
123678 HxCDD ND< 0.061 ND< 0.018 ND<  9.0E-10 -
123789 HxCDD ND< 0.060 ND< 0.018 . ND<  88E-10
1234678 HpCDD ND< 0.048 ND< 0.014 ND<  7.1E-10
OCDD 0.18 0.053 2.7E-09
2378 TCDF ND«< 0.044 ND< 0.013 ND<  6.5E-10
12378 PeCDF ND«< 0.034 ND< 0.010 ND<  5.0E-10
23478 PeCDF ND< 0.033 ND< 0.010 ND<  4.9E-10
123478 HXCDF ND< 0.047 ND< 0.014 ND<  6.9E-10
123678 HxCDF ND«< 0.041 ND< 0.012 ND<  60E-10
234678 HxCDF ND< 0.047 ND< 0.014 ND<  6.9E-10
123789 HxCDF ND< 0.049 ND< 0.014 ND<  7.2E-10
1234678 HpCDF ND< 0.062 ND< 0.018 ND<  9.1E-10
1234789 HpCDF ND< 0.060 ND«< 0.018 ND<  88E-10
OCDF ND< 0.042 ND< 0.012 ND<  62E-10
TOTAL TCDD ND< 0.043 ND< 0.013 ND<  6.3E-10
TOTAL PeCDD ND< 0.061 ND< 0.018 ND<  9.0E-10
TOTAL HxCDD ND< 0.060 ND< 0.018 ND<  88E-10
TOTAL HpCDD ND«< 0.048 ND< 0.014 ND<  7.1E-10
TOTAL TCDF ND< 0.073 ND< 0.021 ND<  11E09
TOTAL PeCDF ND< 0.033 ND< 0.0097 ND<  49E-10
TOTAL HxCDF ND«< 0.046 ND< 0.013 ND<  68E-10
TOTAL HpCDF ND«< 0.060 ND< 0.018 ND<  88E-10
TOTAL PCDD/PCDF < 0.65 < 0.19 < 9.5E09

ND« Species not detected

Calculations;

ng/dscm=ng/train/ Vistd,dscf* 35.31dscf/m"3
Ib/hr=ng/train/ Vmstd,dscP*Qsd, dscf/min*60 min/hr /454 x 10A 9 ng/1b

2/3/94 4:04 PM
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DIOXIN/FURAN EMISSIONS

PVERG UNIT 2

NOVEMBER 1993

CLIENT: LACSD/PVERG INITIALS: DVK
LOCATION: UNIT 2 OUTLET VMSTD(DSCF): 121.06
PROJECT NO: . 11391 QSD(DSCF/MIN): 13,552
TEST DATE: 11/24/93 CO2,%: 15.28

TEST NUMBER: 2-DIOXIN 02,%: 2.56

T REF (F): 60 - _

Component _ng/train ng/dsem Ib/hr

2378 TCDD ND< 0.053 ND< 0.015 ND<  7.8E-10
12378 PeCDD ND< 0.060 ND< 0.018 ND<  89E-10
123478 HxCDD . ND< 0.061 ND< 0.018 ND<  9.0E-10
123678 HxCDD ND< 0.060 ND«< 0.018 ND<  B89E-10
123789 HxCDD ND< 0.062 ND< 0.018 ND<  9.2E-10
1234678 HpCDD ND< 0.031 ND< 0.0090 ND<  4.6E-10
oCbD 0.23 0.067 3.4E-09
2378 TCDF ND«< 0.039 ND«< 0.011 ND<  S5.8E-10
12378 PeCDF ND< 0.032 ND< 0.0093 ND<  4.7E-10
23478 PeCDF ND< 0.031 ND< 0.0090 ND<  4.6E-10
123478 HxCDF ND< 0.030 ND< 0.0088 ND<  44E-10
123678 HxCDF ND< 0.031 ND< 0.0090 ND<  4.6E-10
234678 HxCDF ND< 10032 ND< 0.0093 ND<  47E-10
123789 HxCDF ND< 0.031 ND< 0.0090 ND<  4.6E-10
1234678 HpCDF ND< 0.060 ND«< 0.018 ND<  B89E-10
1234789 HpCDF ND< 0.061 ND< 0.018 ND<  9.0E-10
OCDF ND< 0.032 ND«< 0.0093 ND<  47E10
TOTAL TCDD ND< 0.053 ND< 0.015 ND<  7.8E-10
TOTAL PeCDD ND«< 0.060 ND< 0.018 ND<  8.9E-10
TOTAL HxCDD ND«< 0.062 ND< 0.018 ND<  9.2E-10
TOTAL HpCDD ND< 0.031 ND«< 0.0090 ND<  4.6E-10
TOTAL TCDF ND< 0.098 ND< 0.029 ND<  1.4E-09
TOTAL PeCDF ND< 0.031 ND«< 0.0090 ND<  4.6E-10
TOTAL HxCDF ND< 0.031 ND«< 0.0090 ND<  4.6E-10
TOTAL HpCDF ND< 0.061 ND< 0.018 ND<  9.0E-10
TOTAL PCDD/PCDF < 0.69 < 0.20 <  1.0E-08

ND«< Species not detected

Calculations:

ng/dscm=ng/train/ Vmstd,dscf* 35.31dscf/m"3
Ib /hr=ng/train/ Vmstd,dscf*Qsd, dscf/min*60 min/hr/454 x 10~ 9 ng/Ib

2/3/64 4:05 PM \/D '



DIOXIN/FURAN EMISSIONS

PVERG UNIT 2
NOVEMBER 1993
CLIENT: LACSD/PVERG INITIALS: DVK
LOCATION: UNIT 2 OQUTLET VMSTD(DSCF): 123.27
PROJECT NO: 11 391 QSD(DSCF/MIN): 13,514
TEST DATE: 11/24/93 CO2%: 15.13
TEST NUMBER: 3-DIOXIN 02,%: 2.58
T REF (F): 60
Component ng/train ng/dscm Ib/hr
2378 TCDD ND< 0.044 ND< 0.013 ND< 6.4E-10
12378 PeCDD ND< 0.073 ND< 0.021 ND< 1.1E-09
123478 HxCDD ND< 0.14 ND< 0.040 ND< 2.0E-09
123678 HXCDD ND< 0.13 ND< 0.037 ND< 1.9E-09
123789 HxCDD ND< 0.12 ND< 0.034 ND< 1.7E-09
1234678 HpCDD ND< 0.058 ND< 0.017 ND< 8.4E-10
OCDD ND< 0.17 ND< 0.049 ND< 2.5E-09
2378 TCDF ND< 0.057 ND< 0.016 ND< 8.3E-10
12378 PeCDF ND< 0.029 ND< 0.0083 ND<  4.2E-10
23478 PeCDF ND< 0.029 ND< 0.0083 ND< 4.2E-10
123478 HxCDF ND< 0.076 ND< 0.022 ND< 1.1E-09
123678 HxCDF ND< 0.066 ND< 0.019 ND< 9.6E-10
234678 HXCDF ND< 0.075 ND< 0.021 ND< 1.1E-09
123789 HxCDF ND< 0.079 ND< 0.023 ND< 1.1E-09
1234678 HpCDF ND< 0.060 ND< 0.017 ND< 8.7E-10
1234789 HpCDF ND< 0.064 ND< 0.018 ND< 9.3E-10
OCDF ND< 0.057 ND< 0.016 ND< 8.3E-10
TOTAL TCDD ND< 0.044 ND< 0.013 ND< 6.4E-10
TOTAL PeCDD ND< 0.073 ND< 0.021 ND< 1.1E-09
TOTAL BxCDD ND< 0.13 ND< 0.037 ND< 1.9E-09
TOTAL HpCDD ND< 0.058 ND< 0.017 ND< 8.4E-10
TOTAL TCDF ND< 0.12 ND< 0.034 ND< 1.7E-09
TOTAL PeCDF ND< 0.029 ND< 0.0083 ND< 42E-10
- TOTAL HxCDF ND< 0.074 ND< 0.021 ND< 1.1E-09
TOTAL HpCDF ND< 0.060 ND< 0.017 ND< 8.7E-10
TOTAL PCDD/PCDF ND< 0.82 ND< 0.23 ND< 1.2E-08

ND< Species not detected

Calculations:

ng/dscm=ng/train/ Vmstd,dscf* 35.31dsc{/m"3

Ib/hr=ng/train/ Vmstd,dscf*Qsd, dscf/min*60 min/hr/454 x 10~ 9 ng/lb

212294 9:144M v N



AVERAGE DIOXIN/FURAN EMISSIONS

PVERG UNIT 2
NOVEMBER 1993

NAME ng/dsem th/hr

2378 TCDD ND< 0.014 ND< 6.8E-10
12378 PcCDD ND< 0.019 ND< 9.5E-10
123478 HxCDD ND< 0.025 ND< 1.3E-09
123678 HxCDD ND< 0.024 ND< 1.2E-09
123789 HxCDD ND< 0.023 ND< 1.2E-09
1234678 HpCDD ND< 0.013 ND< 6.7E-10
OCDD < 0.056 < 2.8E-09
2378 TCDF ND< 0.014 ND< 6.8E-10
12378 PcCDF . ND«< 0.0092 ND< 4.6E-10
23478 PcCDF ND< 0.0090 ND< 4.5E-10
123478 HxCDF ND< 0.015 ‘ND< 7.5E-10
123678 HxCDF ND< 0.013 ND< 6.7E-10
234678 HxCDF ND< 0.015 ND< 7.5E-10
123789 HxCDF ND< 0.015 ND< 7.7E-10
1234678 HpCDF ND< 0.018 ND< - 8.9E-10
1234789 HpCDF ND< 0.018 ND< 9.0E-10
OCDF ND< 0.013 ND< 6.4E-10
TOTAL TCDD ND< 0.014 ND< 6.8E-10
TOTAL PeCDD ND< 0.019 ND< 9.5E-10
TOTAL HxCDD ND< 0.024 ND< 1.2E-09
TOTAL HpCDD ND< 0.013 ND< 6.7E-10
TOTAL TCDF ND< 0.028 ND< 1.4E-09
TOTAL PeCDF ND< 0.0090 ND< 4.5E-10
TOTAL HxCDF ND< 0.015 ND< 7.4E-10
TOTAL HpCDF ND< 0.018 ND< . 8.9E-10
TOTAL PCDD/PCDF < 0.21 < 1.1E-08

ND< Species not detected

2122194 9:16 AM o DK



DIOXIN/FURAN TOXIC EQUIVALENTS DATA
CALIFORNIA DOHS METHOD

PVERG UNIT 2
NOVEMBER 1993
-CLIENT: LACSD/PVERG INTITIALS: DVK
. LOCATION: UNIT 2 OUTLET VMSTD(DSCF):  120.34
“PROJECT NO:.. 11391 QSD(DSCF/MIN): 13,408

TESTDATE: 11/23/93 QSD(dscm/min)  379.72

. TESTNUMBER: 1-DIOXIN CO2,%: 1501

s 02%: 247
ng/dscm CA DOHS TOXIC
Component FACTORS EQUIV*
2378 TCDD 0.013 1.00000 0.01262
OTHER TCDD 0.000 0.00000 0.00000
12378 PCDD 0.018 1.00000 0.01790
OTHER PCDD 0.000 0.00000 0.00000
123478 HXCDD 0.018 0.03000 0.00054
123678 HXCDD 0.018 0.03000 0.00054
123789 HXCDD 0.018 0.03000 0.00053
OTHER HXCDD -0.036 0.00000 0.00000
1234678 HPCDD 0.014 0.03000 0.00042
OTHER HPCDD 0.000 0.00000 0.00000
oCDhD 0.053 0.00000 0.00000
2378 TCDF 0.013 1.00000 0.01291
OTHER TCDF 0.009 0.00000 0.00000
12378 PCDE 0.010 1.00000 0.00998
23478 PCDF 0.010 1.00000 0.00968
OTHER PCDF 0.010 0.00000 0.00000
123478 HXCDF 0.014 0.03000 0.00041
123678 HXCDF 0.012 0.03000 0.00036
234678 HXCDF 0.014 0.03000 0.00041
123789 HXCDF 0.014 0.03000 0.00043
OTHER HXCDF -0.040 0.00000 0.00000
1234678 HPCDF 0.018 0.03000 0.00055
1234789 HPCDF 0.018 0.03000 0.00053
OTHER HPCDF 0018 0.00000 0.00000
OCDF 0.012 0.00000 0.00000
TOTAL PCDD/PCDF 0.19
TOTAL PCDD TOX EQUIV* 0.033
TOTAL PCDF TOX EQUIV* 0.035
TOTAL TOX EQUIV* 0,068
(2,3,7.8 TCDD EQUIV)

TOTAL PCDD/PCDF, Ib/hr: 9.5E-09
TOTAL TOXIC EQUIV,, Ib/hr: 34E-09

* ALL TOXIC EQUIVALENT VALUES ARE IN UNITS OF ng/dscm

vves asteM | DK



DIOXIN/FURAN TOXIC EQUIVALENTS DATA
CALIFORNIA DOHS METHOD

PVERG UNIT 2
NOVEMBER 1993
CLIENT: LACSD/PVERG INTITIALS: DVK
LOCATION: UNIT 2 OUTLET VMSTD(DSCF): 121.06
PROJECT NO: 11391 QSD(DSCF/MIN): 13,552
TESTDATE: 11/24/93 QSD(dscm/min)  383.80
TEST NUMBER: 2-DIOXIN CO2,%: ’ 1528 -
02%: 2.56

CA

Component ng/dscm CA DOHS TOXIC
FACTORS EQUIV*

2378 TCDD 0.015 1.00000 0.01546
OTHER TCDD 0.000 - 0.00000 0.00000
12378 PCDD 0.018 1.00000 0.01750
OTHER PCDD 0.000 0.00000 0.00000
123478 HXCDD 0.018 0.03000 0.00053
123678 HXCDD 0.018 0.03000 0.00053
123789 HXCDD 0.018 0.03000 0.00054
OTHER HXCDD -0.035 0.00000 0.00000
1234678 HPCDD 0.009 0.03000 0.00027
OTHER HPCDD 0.000 0.00000 0.00000
oCcbD 0.067 0.00000 0.00000
2378 TCDF 0.011 1.00000 0.01138
OTHER TCDF 0.017 0.00000 0.00000
12378 PCDF 0.009 1.00000 0.00933
23478 PCDF 0.009 1.00000 0.00904
OTHER PCDF 0.009 0.00000 0.00000
123478 HXCDF 0.009 0.03000 0.00026
123678 HXCDF 0.009 0.03000 0.00027
234678 HXCDF 0.009 0.03000 0.00028
123789 HXCDF 0.009 0.03000 0.00027
OTHER HXCDF 0.027 0.00000 0.00000
1234678 HPCDF 0.018 0.03000 0.00053
1234789 HPCDE 0.018 0.03000 0.00053
OTHER HPCDF 0.018 0.00000 0.00000
OCDF 0.009 0.00000 0.00000
TOTAL PCDD/PCDF 0.20
TOTAL PCDD TOX EQUIV* 0,035
TOTAL PCDF TOX EQUIV* 0,032
TOTAL TOX EQUIV* 0.067
(2,3,7,8 TCDD EQUIV)
TOTAL PCDD/PCDF, 1b/hr: 1.0E-08
TOTAL TOXIC EQUIV.,, Ib/hr: 3.4E-09

* ALL TOXIC EQUIVALENT VALUES ARE IN UNITS OF ng/dscm

2/3/94 4:31 PM /'DK
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DIOXIN/FURAN TOXIC EQUIVALENTS DATA
CALIFORNIA DOHS METHOD

PVERG UNIT 2
NOVEMBER 1993
CLIENT: LACSD/PVERG INTITIALS: DVK
LOCATION: UNIT 2 OUTLET VMSTDDSCF): ~ 123.27
PROJECT NO: 11391 QSD(DSCF/MIN): 13,514
TESTDATE: 11/724/93 QSD(dsem/min) 38273
TEST NUMBER: 3-DIOXIN C02,%: 15.13
02%: 2.58

CA

Componcent ng/dscm CA DOHS TOXIC
FACTORS EQUIV*

2378 TCDD 0.013 1.00000 0.01260
OTHER TCDD 0.000 0.00000 0.00000
12378 PCDD 0.021 1.00000 0.02091
OTHER PCDD 0.000 0.06000 0.00000
123478 HXCDD 0.040 0.03000 0.00120
123678 HXCDD 0.037 0.03000 0.00112
123789 HXCDD 0.034 0.03000 0.00103
OTHER HXCDD -0.074 0.00000 0.00000
1234678 HPCDD 0.017 0.03000 0.00050
OTHER HPCDD 0.000 0.00000 0.00000
OCDD 0.049 0.00000 0.00000
2378 TCDF 0.016 1.00000 0.01633
OTHER TCDF 0.018 0.00000 0.00000
12378 PCDF 0.008 1.00000 0.00831
23478 PCDF 0.008 1.00000 0.00831
OTHER PCDF -0.008 0.00000 0.00000
123478 HXCDF 0.022 0.03000 0.00065
123678 HXCDF 0.019 0.03000 0.00057
234678 HXCDF 0.021 0.03000 0.00064
123789 HXCDF 0.023 0.03000 0.00068
OTHER HXCDF -0.064 0.00000 0.00000
1234678 HPCDF 0.017 0.03000 0.00052
1234789 HPCDF 0.018 0.03000 0.00055
OTHER HPCDF -0.018 . 0.00000 0.00000
OCDF 0.016 0.00000 0.00000
TOTAL PCDD/PCDF 0.23
TOTAL PCDD TOX EQUIV* 0.037
TOTAL PCDF TOX EQUIV* 0.037
TOTAL TOX EQUIV* 0.074
(2,3,7,8 TCDD EQUIV)
TOTAL PCDD/PCDF, Ib/hr: 1.2E-08
TOTAL TOXIC EQUIV., Ib/hr: 3.7E-09

* ALL TOXIC EQUIVALENT VALUES ARE IN UNITS OF ng/dscm

98 920aM v DO



AVERAGE DIOXIN/FURAN TOXIC EQUIVALENTS DATA
CALTFORNIA DOHS METHOD
PVERG UNIT 2
NOVEMBER 1993

CA

Component : ng/dscm - CA DOHS TOXIC
FACTORS EQUIV*

2378 TCDD 0.0136 1.00000 0.01356
OTHER TCDD 0.000 0.00000 0.00000
12378 PCDD 0.0188 1.00000 0.01877
OTHER PCDD 0.000 0.00000 0.00000
123478 HXCDD 0.0253 0.03000 0.00076
123678 HXCDD 0.0242 0.03000 0.00073
123789 HXCDD 0.0234 0.03000 - 0.00070
OTHER HXCDD -0.049 0.00000 0.00000
1234678 HPCDD 0.013 0.03000 0.00040
OTHER HPCDD 0.000 0.00000 0.00000
OCDD 0.056 0.00000 0.00000
2378 TCDF 0.014 1.00000 0.01354
OTHER TCDF 0.015 0.00000 0.00000
12378 PCDF 0.0092 1.00000 0.00921
23478 PCDF 0.0090 1.00000 0.00901
OTHER PCDF -0.009 0.00000 0.00000
123478 HXCDF 0.015 0.03000 0.00044
123678 HXCDF 0.0133 0.03000 0.00040
234678 HXCDF 0.0149 0.03000 0.00045
123789 HXCDF 0.0153 0.03000 0.00046
OTHER HXCDF -0.044 0.00000 0.00000
1234678 HPCDF 0.018 0.03000 0.00053
1234789 HPCDF 0.018 0.03000 0.00054
OTHER HPCDF -0.0180 0.00000 0.00000
OCDF 0.0127 0.00000 0.00000
TOTAL PCDD/PCDF 0.208
TOTAL PCDD TOX EQUIV* 0.035
TOTAL PCDF TOX EQUIV* 0.033
TOTAL TOX EQUIV* 0.069
(2,3,7,8 TCDD EQU1V)
TOTAL PCDD/PCDF, Ib/hr: ‘ 1.1E-08
TOTAL TOXIC EQULV., Ib/hr: 3.5E-09

* ALL TOXIC EQUIVALENT VALUES ARE IN UNITS OF nydsénl

222094 919AM " D‘/&



DIOXIN/FURAN BLANK LEVELS

PALOS VERDES PVERG UNIT
NOVEMBER 1993
Method Blank Field Blank
Component ng ng
2378 TCDD ND< 0.098 ND< 0.078
12378 PeCDD ND< 0.062 ND< 0.064
123478 HxCDD : ND< 0.13 ND< . 0.087
123678 HxCDD ND< 0.11 ND< 0.076
123789 HxCDD ND< 0.11 ND< 0.075
1234678 HpCDD ND< 0.048 ND< 0.032
OCDD 0.12 0.290
2378 TCDF ND< .  0.029 ND< 0.036
12378 PeCDF ND< 0.053 ND< 0.020
23478 PeCDF ND< 0.053 ND< 0.019
123478 HxCDF ND< 0073 ND< 0.035
123678 HXxCDF ND< 0.063 'ND< 0.030
234678 HxCDF ND< 0.072 ND< 0.035
123789 HXCDF ND< 0.076 ND< 0.037
1234678 HpCDF ND< 0.061 ND< 0.061
1234789 HpCDF ND< 0.064 ND< 0.061
OCDF ND< 0.046 ND< 0.033
TOTAL TCDD ND< 0.098 ND< 0.0780
TOTAL PeCDD ND< 0.062 ND< 0.0640
TOTAL HxCDD ND< 0.12 ND< 0.079
TOTAL HpCDD ND< 0.048 ND< 0.0320
TOTAL TCDF ND< 0.23 ND< 0.2000
TOTAL PeCDF ND< 0.053 ND< 0.0190
TOTAL HxCDF ND< 0.071 ND< 0.034
~ TOTAL HpCDF ND< 0.065 ND< 0.061

ND«< Species not detected

2/2/94 4:16 PM T DKC



CARNOT SOURCE TEST DATA SUMMARY
DIOXIN/FURAN '
STACK
L CHENLOCAtTION: el fanrcsaeninsines i....] LACSD/PVERG [Reference Temp (F).oicorerensecnsens 60
B 1 T - Boiler NO. 2 [FuChuncccecceccemseensensanens LFG
{Sample Location..... beees Stack Data By estestssnnnses DK
Operating Condition.......... * Datc of Data Entry 1/28/94
TCSt NOuurraererrereererensersosesssssonans - 1-DIOXIN 2-DIOXIN 3-DIOXIN Average
Date -11/23/93 11/24/93 11/24/93 *
Test Mcthod CARB 428 CARB 428 CARB 428 *
Sample Train ES-19 ES-19 ES-30 *
Pitot Factor 0.840 0.840 0.840 *
Mcter Cal Factor.... 1.0003 1.0003 1.0484 *
Stack Arca (sq ft) 9.17 9.17 9.17 *
Sample Time (Min) 240 240 240 *
Bar Press (in Hg) 29.85 29.85 29.85 *
Nozzle Diam (in) 0.258 0.258 0.258 *
Start/Stop Time 1450/1906 0810/1220 1050/1500 *
Stack Press (iwg) -0.29 -0.08 -0.10 -0.155
Stack Temp (F).. . 336.4 3347 341.8 337.6
Velocity Head (iwg) 0.4283 0.4320 04247 0.428
Stack 02 (%) 2.47 2.56 2.58 2.54 .
Stack CO2 (%) 15.01 15.28 15.13 15.14
Mecter Vol (acf) 125.944 126.115 120.414 124.158
Mecter Temp (F) 84.4 81.8 72.7 79.7
Mecter Press (iwg) 0.99 ' 0.95 1.12 1.02
Liquid Vol (ml) 563.5 5448 517.2 541.8
Std Sample Vol (SCF) 120.335 121.059 123.270 121.555
Std Sample Vol (SCM)...cvvurevenrnceensecnsens - 3.407 3.428 3.491 3.442
Std Sample Vol (NMA3)ucuecceivcnierenvsccsnas 3.175 3.194 3.253 3.207
Moisturc Fraction S . 0179 0.173 0.163 0.172
Stack Gas Mol Wt 28.27 28.38 28.48 28.37
Stack Gas Velocity (ft/sec)...eeeercvneeconeen. 45.60 45.65 45.38 45.55
Stack Flow Rate (wacfm)....c.covearereenn. © 25,092 25,118 24,970 25,060
Stack Flow Rate (dscfm)......ccccvveerrennene. 13,411 13,555 13,514 13.493
Isokinctic Ratio (%) 944 94.0 96.0 94.8

2/22/94

EMDIOXIN.XI
9:11



CARNOT " SAMPLE TRAIN TEST DATA
cuent. . PV, OI"‘IN uniT & vestno. 1= ox o memoo__ A2 2 ___pace [ o2
SAMPLE LOCATION Golen_ouwX(2 - TEST CONDITION AMB. TEMP., °F PROJECT & el Xl
OPERATOR/ASSISTANT Vil [mD METER VOL. (START/END) 205,537 1 320,277 _ DATE _ /2777
T _ me.  Mall  Wi(End) WSt
e, 2995 |fomerwe g | MO8 GU d6Fe oy | I by
Assumed StackPress. | Meter, Yd. (.93 [/ 0 4294 ( 21 : é 0/ ) '
_ Assumed Moislure e CFM@AH = 1.0 :%% n” L 4. - 03»-3 = ‘ ( Pre-Tes) g [_5 _-M / h’
Assumad Mﬁo':w!m M | oxome  ZEm | 5¢ ;( I8 9837 - Y |ronres D0 10" 17 Ao
m P B [ n n d
‘s\ns:cuu ;i:me:;r, in. fon G Lr;:;:“(vgu) . G b7C . _£22Y. 02 PRE-TEST CALIBRATION CHECK:
Sample Time: Total % Probo: :ﬁan ' Lo g2 o ] ' . A Meter Moter Temp.
int ength . . i Reading
Total of Tvavets’:ae ng Nozzle: Malgl, ——_—_5.‘10.‘ vout - olon n N o 37 N l—/ m Imm H o Qu
Al o Ssam. _'07—.1_2__ ’;:los; TEST INFO: Init, —
Z.ﬁ 2 iler: . No. -U—TQLZL iltar Appearanon
y ekt ngo earan inal _
- w2 ?g _ o 'Sni}i'::'agG:zlAspy?er: (vﬁi’, - e
METER CONDITIONS , TEMPERATURES, *F N@/u,M 4  sTATIC CHAIN OF CUSTODY
- :&:&E TIME AP | An ngﬂ)ﬁ?c STACK | PRODE INMETESUT OVEN our 0, |vac. ‘ml‘i:s' INFORMATION
/. </’ IL{SD ! 35 L % ZDS’ 337 33? A-]S %7 (éj 1751 55, 7 '7 ‘] ’ 3 Impinguis toaded C /7//:
7 ! 5 05 3% ] (” ZJ_L.?) (PZ 33;’ 2\.’5 ?L/ 273 ;Z(/‘D 52 2,7 (’. ( Impingars Nocovered :
(/' / 510 I('” .ﬂf 'ZLQLm 53 S 2"% C)(! ':/‘ 7 2\7 S- 3 ﬁ\ ? ,@ (0'0 . 7’(1‘ Filler Loaded c #f"
Ci/5 35 | 4YS 1106 215,924 jgb 225 | 95 ZZ JJI[”‘ j | 17295 |¢6.(  Filter Recovered
. q /S SN | 57/ (.'L'{ 23—[. %$ QLl O ’ZS% ?Q’ (Dfs ZS{L q (O 79( 7] O Probn Wash ]
Lost | I(r o5 2U2 0y$ : TEST SUMMARY
i‘?d’{ 3 l@@‘L - sn IOZO 2 q’ 3 ' 0(/” 3‘{0 7 ?S- ? , </ I 7'7’; /})/}‘ 2 Q 7, Z Calcidated by
% 1 //[’ 2(1 r"” 1?3 LS”L /’“/5 5¢f) 75 (‘5 .."((.) )'».'} } [ 'Lrg‘ /,f Checked by’
o 1039 |40 A6|260.405 | 345 | 237|922 | 80 | 275 4O |28 |¢. | Sampio Vol o1
'~§' dp / (‘” §ll 2(93 1 'LS'D i Stack Pross | iwg
‘ AH, iwy
A P, iwg
- ‘1 Meter Temp , °F
H Stack Temp,, °F
cndunliioli. Water Collected, g
> ol o/co,
T — - Comments:




SAMPLE TRAIN TEST DATA

3

= /ﬁ"\ ~5

2 g -
~ CLIENT 60// uNIT tesTho, = P10% 1 memmoo A B pace _SOF
SAMPLE LOCATION Qo fem ot eet- TEST CONDITION AMB. TEMP., °F _ —___ PROJECT# R,
OPERATOR/ASSISTANT___[Cccle e [rm METER VOL. (START/END) / DATE __ // - £75- 7 '__-_ —
PRE-TEST DATA: EQUIPMENTINFO: (¢, (¢ | [ - M0 Wilfed o WUSRM WD gapp e rRan EAK CHECK: |
Baromelric Press., in. Hg. Meter No. SRS, Y T T e e . CIM  Yac Pito} Inil,
Assumed Stack Press. Moler, Yd. IR : ‘\
Assumed Moistirg | CFM@AH =10, LB T - ] PreTest -
Assumed Molecular WL | Pitot1D,Cp 7" ~ 3\
Assumed AP —_— | 0/CO, Mothod - / - A\L = ;| Post-Test
. Assumed OH ‘ez | Toflon Connectingy /4= /7 - ’ /
‘Slack Diameter,in. - Liny || (P \_/ h PRE-TEST CALIBRATION CHECK:
Sample Time: Tolal” Probo:  Matl — _ . Meter Meter Temp.
t point Length — e Time OH Beading o Qu
Tolal of TvavechPomls Nozzle: Matl Tolat B ,
2,20 _ o< DA, POST TEST INFO: Init. —_ —
AH= —x AP | Fiter: - No. Filter Appoatance
. Mart Impinger Appearance Final —_—
Sllica Gel Spent (Y/N) i
METER CONDITIONS TEMPERATURES, °F STATIC CHAIN OF CUSTODY
SAMPLE METER METER 4P, PRESS. INFORMATION
POINT TIME AP | A READING STACK | PROUE | | OUT | OVEN out O, Jvac| iwg
’\XS - g HO(C '3% 'Y\l' tbngs.D 33/’ v CL‘ 8g 78.‘ Z(,,('\ "/5 77’ §,€,’ Impingims 1 oaded - o N
1 12U S0 o] 215, 6Y8 [ 331|208 |90 [ T3 | 28] ys | 2.7 |(.¢ impingers Necoverod (1 (=
Gl vl M9 Lol 23 U Yo 320 24% 121 115 | 248 Y& [ 2.%¢ 651 =.F] | ritertonses € 1T 1
S| SV ] e lo) | 290 SHG | 33lo) 252 90 77 2sH | U@ |24 |t ] Fites necoverd < &1 1~
l{ I?S 0[/ ' q% ll,)(/’ 300'@75 %(ﬁ 72(p3 x('/ 7b ’ZS-L' “(i %é 44‘ Probr Wash < {7‘ £/
% 200971 30%.9Y% ] 334 | 7<9 |%9 15| 7260 §7 2. 6.0 TEST SUMMARY
1| 23 AT, [ 3. 903 22255 |<T1 7S] 76| & [7.¢]5s Cacuawd by R AV,
] 135 3 NV [ 7320 259 [ 2O | vl s |20 es Checked by “BAC_
B0 ANERE 33%1.2%3 sampte Vol .ct. | 7.5, 7'/ A
' ) Stack Press., iwg = o 285 17
' . N , Onwg O,7T59 AT
e ﬁqD;“‘“ wrﬁ m() I?—g.ffLM 3’}(01315 z_'f)"'.j"ﬁ ‘6"._]\%‘6 2 L9y t/,,%/?f 2.7 J 6.0t S, Ar, iwg Wlo-hlz’b%h‘
Meler Temp., °F (\ {;" 40632 .}
N Stack Temp..°F =" Tir, :?7’_'1“‘\//'
4177 Water Collected, g 5@ 3 S g
| os¢0, 2.5 g
l Comments- l
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cARNOT SAMPLE TRAIN TEST DATA
CUENT___ .- T H ey unir _ ¥ 2~ TESTNO. _E-Zht METHoD 120 Y28 eaceDor
SAMPLE LOCATION ({@ﬂ‘ TEST CONDITION AMB. TEMP., - _ PROJECT Ry _2 ??/
OPERATOR/ASSISTANT ch/ ) METER VOL. (START/END) __23 |- 525 I Y c,'f 6L DATE __ 1,/@/22 .
. lnp., Mau WiL(End) WL(S1ad) Wila)
PRE-TEST DATA: EQUIPMENT INFO: . ~ SAMPLE TRAIN LEAK CHECK:
Barometric Press., in. Hg. ﬁ&. Meter No. _5%3? " ,(Z/ 376 3.3 . #7923 .31} § CfM  Yac Pilg! Init,
ed k Press. e | Metey, Yd. L3 | .
::::::ed ;lo?i:mu;e“ e crﬁ’@[\n =1.0 S22 | m2 A0 7({0'0 Ltl5 L1145 Pw-Test & 737 . B
Molecularwt.  ____ | PiotiD, C o o i .
:::mgg 2':‘:" o OLO(;O, Mt:)lhou 2kt eert | 1 __)_@/___ '5{ 'g‘ $75-7 - 9 Posi-Test  .cld/ /3. s i e
ed AH | Tallonc i - D5
2:::::“ Diamater, in. g R O"Lrl‘:«cyl(r\‘gN) _ T " s5 9230 . oy . i) PRE-TEST CALIBRATION CHECK:
Sample Time: Total ——— | Proba:  Matt - 2> % VI S . . Meter Moater Temp.
perpoint Lengh &7 —. Time OU  Oeading ln ou
- Total of Traversa Points em——————— | Nozzle: Matl _..;z&!__ Total "g/ t/ I-o ‘ .
, Diany. _ 258 | poOSTTESTINFO: [ Init. e —
AH = 2./ 7 x AP Filter:  No. L2 - (72 | Filtor Appeatanco ‘
T meTER. G Matl 4/4'5-‘!-—— Impingor Appearance Final —_—
STk 3% ctoerna 0. S7/4/F Silica Gel Spemt(YAN) .
METER CONDITIONS . TEMPERATURES, °F '
SAMPLE METER METER mp, grr‘glsc cum':oo:"(iu‘?(;g ov
POINT TIME AP | AN READING STACK | PronE IN ouT | OvVEM ouT O, |vac.| wg
5 5 5/& .57 ,éf 33/' 539 ~ 33( M 75 éj Z‘f/Z ’?f s.0 G lmpingers | oaded CaE
11 825 |,y l.90| 338./ 337 20 | 831 g 272 45|z | 8 mpingers Recovered  C (/=
(& 15*0 I .40 B‘YS/’ & 33; &{7 ¢ 7/ Z5¢ 77 S g Fiflor Loadoed A=
S| 55| MM G0| 353-C | 335 | wd| | 73| 272 | 5o |32| 8 | 07 |riencovees  C G
_% { 7va8 .35‘/%7 TER e | Probr Wash (/ (‘/ )ﬁ
‘-’r% 77 757. 895 TEST SUMMARY
7’& 7/3 e fol)| oD 33’7 223 | g 77V 12 sScC 4 ? ff: Calcylated by BA(
3zl 728 | 40| 7| zer0 | 337| 257 | 87| 75| 237 52 |27 |71 Checkedby” T, e
Zaxgzel 993 | 47| | 277/ 332 | 263189 | gte| 275 | s |2 | 4. | sampevot.ct [26. 105
/ 755 /Z// o?é 355’;/ 332 &55 72 | 7¢ 52| 5% 27 7 Stack Pross iwg - 0-0F %
.=zl O/ % 3P7 0232 Cee CYEl | - et ,423 =Yy 24 AH. iwg (),Q(;‘l A
AP .wg  0-4320
Metor Temp_ *F G {. gL'
Stack Temp_, *F 33 H.67 e
. Waler Colflected, g 54 L. v
- = ‘ , /6Jco, 2.29
Comments-




CARNdr

- CLIENT

L Lt

SAMPLE TRAIN TEST DATA

UNIT

SAMPLE LOCATION

TEST CONDITION

TESTNO. __ & 0K

AMB. TEMP

METHOD —

PROJECT N __so2%/

____PAGE CQOF@__

OPERATOR/ASSISTANT. METER VOL. (START/END) o __ DATE _ ;/Z_d_%,z_ﬁ___,_‘____
PRE-TEST DATA: EQUIPMENT INFO; lmg. Ma} WLlEnd) SAMPLE TRAIN LEAK CHECK:
Barometric Piess., in. Hg. Meter No. " 5 CIM Yac, Pid loit.
Assumed Slack Press. e | Mater, Yd. -
Assumed Moistute e | CFM@AH = 10 —— | 2 // QFZ Pre- Test e e
Assumed Molecular Wt. Pitot 1D, Cp
Assumed AP 0,/CO, Mathod ” Posl-Test
Assumed OH Toflon Connecling "
Stack Diameter, in. Line (Y/N) ® — PRE-TEST CALIBRATION CHECK:
Sample Time: Tolal Probe:  Mati " - Metor Moter Temp.
per point Length —_— Time OH Beadng I Qul
Total of Traverse Points Nozzle: Mat! Toia! . . )
. ’ Diam. POST TEST INFO: Init. e —
AH =___Z_'__/L x AP Fiter:  No. Filter Appearance ‘
Mait Impinger Apprarance Final _—
‘ - Silica Gel Spent (Y/N) [
_ METER CONDITIONS TEMPENATURES, °F STATIC CHAIN OF CUSTODY
SAMPLE METER METER 1MP?, PRESS. INFORMATION
POINT TIME Ap | An READING sTAack | prooe | TIn [ out | oven | our O, |vac.| iwg
& 8 /0;0 v 5_? :Z& ‘34'30?3 33L Z#& (‘,’ﬂ 77 Z{Z V< Z g 5 Impingers 1 oaded
] /0 3§ .37 ,5L Wl 27531 2 70 {% 73 24/@ 5.; 29 ? Impingers Necovered
& | 050 | 2 .92 Fvd0 | 332|257 | 77| 78| 2%2| 57 |Z.o |75] Fller Londed
g /[j; F) 610 /d/ ?/j & 33?/ 277 ?[ 75 &}7 32 £ 7 /& 7 TO? Fiter Recovered
; f’ Z/ ZO 157/'//? %&3.& 3.?7 576 7f 7 Z‘;’/ 5’& &f /df Probe Wash
31 /73 £ |,83 /0 432 .1 28 278 9¢ | 78] 25 F)| 57 a4 ) 7548 TEST SUMMARY
Z /! 50 ,{/) YAL4 f?/./ 333 27 f& 50 &{5’% Z;Z Lo S Calculaled by
/| 1205 | 48 |ros| 502 | 328 2/ |\ TP\ 22|\ ZeC| 57 |28 |w Checked by:
ST /Zw ’fl{;&ﬁ ' Sample Vol , c .
Stack Press., iwg
f AH. iwg
AP, iwg
Meter Temp., *F

Stack Temp., °F

Water Collected, g9

0/CO,

Comments: ‘




SAMPLE TRAIN TE

ST DATA

. A ) . N . ., L -
CLIENT [T el UNIT %*7 ~ _ yestno. 3~ 7oxin_ meTHOD __Lz_bi_*_ PAGE é OF @
SAMPLE LOCATION MRS T TEST CONDITION AMB. TEMP., °F PROJECTWN /23 &/ .
OPERATOR/ASSISTANT. ,3_5///%& METER VOL. (START/END) A93-F4¢ 1 1h.hn DATE _ Mz_ﬁ ; '
] , me.  Mal  Wi(End) WSl W@ ECK:
e Prase. i vg, €985 é‘g.‘é!’l?f"””“" cx3p| @ Vo  YeIl . 4309 A A Voo pim it
tess. —— , Yd. W7 4% . .
:::3:::3 z’;:::’ees ———— e CF:S'@ AH =10 . ~.C S Y7 /'/1 J 577,0 - Sci S a9 . o Pie- Test ._wf J{é_’&f._fc__.-_
’ u cular WL Pitot 1D, -8 : )
::u:::: Mgo': i O:lo(;('), hjl::lhod 2l CEL ” 1@/ ’-/86,3 . ‘{?5' / = -2 | Posi-Test v/ g{ ok &<
U H Tollon Connectl o
: gf:cs:n S:;me«er, in. ol ouﬁ«?('\'gm _GT____i w S6 G751 €33] - _bzo PRE-TEST CALIBRATION CHECK:
~ Sampte Time: Total Piobo:  Matl L A) 3 . ﬂ Meter Maler Temp.
per point Length o Ime A4 feadie I Ou
Total of Traverse Points Nozzle: Mati = 33 | Total N ’Z '2__- \ . .
Diam. - O : nit, e—— —
AH-= x AP Filter:  No. gﬁ;;;ﬁ:a];al:;o
Mat1 —Oluss | Impingor Appoaranco Final _—
Yy~ d Cblwu.h No. 2 7]{7 | sticaGetspenteviyy
METER CONDITIONS TEMPERATURES,*F STATIC CHAIN OF CUSTODY
o | e | ap | an | nenowe | stack | prone T our] oven ‘ ovr | © lvac. P?E:s' (NFORMATION
s 2| o 57 {77% 108 7?; 7,}/& 277 z/2 | &8 774 zs¢| 3 S |70 f{ impingers Loaded Hr=
Z [ /27 { ’1/(’ /Q ﬂ/:L 370 Z7Z 7/ 0& M ?6 2.0 7£ Impingers Recovered
_sa|l y2o \ el Y 27 | 30| 233 | 7y | C7| 274| 39 |5/ |3 Fille Londed cHE
4| w35 | yelfy | le2— | 3y | 235 | 14| 27| 282| 0 | 22| 8 |~y | rive necoverea
5y /,/ﬁ 4129 %/ 39| 252175 V8l 290\ %7 |2, 58 Probe Wash g
¢b| rzeX | 3|95 = Z-,/ 3| 2c 7172 1701225 47 |32 7 _ TEST SUMMARY
7 | 72 ze IZQ . ?g 315;9 39 | Zge 75 7/ | 749 fq 3./ j Calcvlated by: ’Bh C.
ol | 1¢35 | 25| 9l #57 | 337 2641|777 |70l z75| 57 |3-2] 7 Checkedby: oA <
72| /2% ST Ut came kol - cboo - Lco 2 P ot | Sample Vol .cl.  }20.-4i
& 21300 |37 70 5277& 227\ | /2| 72 222 |sc€ | 5.2 7 Stack Press., iwg  — 0.\ i
71 /375 1.3 | .9 59.9 37| 217\ 2y | 7/ | Z34 ¢S |28 |75 OH iwg |y 2 v
¢ | 1330 | 1ot Gl | 337 255\ 77| |27 2| #5 |32 |25| - og |nr e 0-243
S|\ 295 40799 4.2 397 | 252176 | 72 272 4= 28|75 Meter Temp. *F 2.7 A
< | AP0 145 £ v S/l F 43| 248\ 77 | 72| Z{J 4_§ =z, / 7 Stack Temp.,*F  %ipl- 36 v 1
3195 | s/ 1r32l .7 3| 26K 78| 72| 72 Z’J SZ2|Po|ld Water Collected, g 5/7 °2 v
z| w20 | Hllteey 8.7 | 390|237 | 78| 72| 25| 55 | 70|55 ‘o)co, 03 »
/ | /(/'?( /45’ /ﬂ | /%.'5/ jS/Q Z%—i 77 7! Z&ﬁ 3 0 Z g Z 35 Cominents’
s 1500 IGO0 | : | |




g

SAMPLE TRAIN TEST DATA 9:0xi~s

_ 428 paGE ' OF.

cLenT__£h L Bolen UNIT 2 TEST No. FLEL) BLAn K metHon .
SAMPLE LOCATION _ STt/ TEST CONDITION AMB. TEMP., *F PROJECTN __ 3~ 29~
OPERATOR/ASSISTANT_/' ¥ METER VOL. (START/END) / DATE _1!/ 7"
PRE-TEST DATA: EQUIPMENT INFO: tm. M‘m Wiknd)  YAGRW W@ | o, ppy g TRAIN LEAK CHECK:
Baromelric Press.,in.Hg. _____________ | Meter No. " J" f . ’1? 0,0 cr™ Yac. Pitot init.
Assumed Stack Press. | Meter, Yd. ’ - ~
Assumed Moistiro Mmoo e [Py (%86 . potest L0 (S &,_
Assumed Molecular WL Pitot 1D, Cp - ~ <
Assumed AP 0,/CO, Mathod ” v - 2363 . Post-Test
Assumed OH Taflon Connecling " s 22
Stack Diameter, In. Line (Y/N}) - ) - b PRE-TEST CALIBRATION CHECK:
Sample Time: Tola! Probo:  Matl " . - Meter . Moter Temp.
per point Longth Time AH Beading In Qu

Total of Traverse Points Nozzle: Matl ~—~———— | Total - .

: Diam, .| posTrESTINFO: nit. _—
AH= x AP Filter: No. m Filtar Appoaranon -

Matt e | Impinger Appearance Final —
Golumn = DF1)é Silica Gel Spent (Y/N) R
METER CONDITIONS TEMPEIU\IUHES, *F STATIC CHAIN OF CUSTODY
SAMPLE METER METER M, PNESS. INFORMATION
POINT TIME AP | An READING STACK | PROBE | IN OUT | OVEN ouT O, |vac. twg
Impingers Loaded /7

tmpingors Recoverod

e Loadnd

Filter Recovered

Probe Wash

TEST SUMMARY

Caltculated by:

Checked by

Sample Vol , ¢t

Stack Pross |, iwg

AH, iwg

AP, iwg

Meter Temp,, °F

Stack Temp., °F

Water Collected, g

0/Co,

Comments’ ‘

Vo
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PCDD/F in MMS5 Trains for CARNOT February 7, 1994

LOINTRODUCTION:

Samples derived from recovered MMS5 trains were delivered to Zenon
Environmental Laboratories for the analysis of polychlorinated
dibenzo(p)dioxins and dibenzofurans (PCDD/F).

The PCDD/F analysis was performed according to California Air Resources
Board (CARB) method 428 protocols with exceptions as noted in Section 2.

Field spikes (surrogates) of isotopically labelled PCDD/F and recovery spikes
(internals) were added prior to sampling and prior to extractions respectively
as prescribed by the 428 protocol.

Section 2 of the following report details the analytical methodology, Section 3
discusses the analytical data, Section 4 outlines QA/QC and the analytical data
are presented in the Appendices at the end of the report.

Zenon Environmental Laboratories 7 Page 3



PCDD/F in MM5 Trains for CARNOT February 7, 1994 ’

‘2.0 ANALYTICAL METHODOLOGY:

2] TRAIN PREPARATION & EXTRACTION;

The samples were prepared and extracted in strict accordance to CARB 428 (as
adopted March 23rd 1988 and amended September 12th 1990) protocols.

Zenon Environmental Laboratories Page 4



PCDD/F in MMS5 Trains for CARNOT February 7, 1994

2.2 PCDD/F ANALYSIS VIA CARB METHOD 428
The PCDD/F portion of the extract was cleaned and analysed via CARB
method 428 protocols with the following options and modifications:

a) The samples were analysed via HP 5972 MSD low resolution mass
spectrometry using an HP 5972 MSD.

Zenon Environmental Laboratories Page 5



PCDD/F in MM5 Trains for CARNOT - February 7, 1994 '

.. 3.0 ANALYTICAL RESULTS

The anéb&i&al data for the MM5 trains samples with the associated laboratory

 method blank data are presented in the Appendices at the end of this report.

The PCDD/F data are not corrected for laboratory method blank but are
corrected for internal standard recoveries.

LS

Zenon Environmental Laboratories Page 6
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PCDD/F in MMS Trains for CARNOT February 7, 1994

UALIT NTROL/QUALITY A NCE (QA/
A complete QA/QC program is employed by ZENON. The elements of this

. program and a brief discussion of each of the elements are presented below:

Sample Custody

Strict chain of custody is maintained for samples analysed in this project.
Samples received from the field were signed off upon delivery and
immediately entered into ZENON's lab information system. Prior to
extraction, samples were stored under refrigeration in a secure area. All
technologists working on this project have kept accurate records of all actions
taken with the samples. ZENON also has a securlty system in place that
ensures unauthorised entry into the lab area is immediately known and
appropriate staff and police are contacted.

Laboratory Method Blanks

A method blank is an analysis incorporating all aspects of the analysis,
excluding the sample. Included is an unused portion of the same resin batch
as supplied for the sampling programme. In this study, a method blank was
processed for the group samples. The uncorrected laboratory method blank
data are presented with the sample data in the Appendices at the end of the
report.

Blank Resin Matrix Spikes

A portion of the same resin as supplied for the sampling programme is
spiked with unlabelled (native) analytes and analysed within the sample
batch. These blank matrix spike data are presented with the sample data in
the Appendices at the end of the report.

Standards -Internal, Surrogate & Recovery

ZENON uses both native and labelled PCDD/F standards as identified in the
CARB method 428 protocol. Field or surrogate spikes were added prior to
sampling. Every sample was fortified with internal standards from each
contaminant group prior to the start of analysis and each extract was fortified
with a recovery standard just prior to injection. Five point calibrations were
used to define the response curve characteristics.

Zenon Environumental Laboratories 7 Page 7
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Data File

All data acquired on the GC/MS systems will be maintained on magnetic tape
for a period of three months past the conclusion of the project. The use of the
sample analysis logs on the GC/MS systems allows for the rapid identification
of the analysis dates and archive tapes.

Quantitation Calculations
As part of the QA/QC in this project, all calculations were performed by
computer. Data files will be maintained for three months beyond the end of

the project. Copies of all data reports and correspondence will be maintained
in the completed project file for six months.

Data Reports and Verification

Transcriptions of the GC/MS data to the ZEL data computers are normally
performed by automated electronic transfer. Occasionally, the data are entered
manually. Regardless of the approach, the responsibility for the initial data
analysis and data transfer resides with one analyst with verification and
validation by a second analyst.

Zenon Environmental Laboratories Page 8
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APPENDIX 1

ANALYTICAL RESULTS
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Zenon
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Laboratories

Regional
Laboratories:
British Columbia
Ontario

Quebec

2555 North Service Road Tel 905 332 8788

Buriingion Ontano Fax 905 332 9169

Canada L7L S5H7 : ‘
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Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION

Attention: Marc A. Rodabaugh Contact: Ron McLeod/Y vonne Bond
Client Name:  Camnot Project: ANY3108Y
Project: 10391 ' Date Received: 93/11/30
Project Desc:  MMS Train Analyses Date Reported: 94/01/21
Address: 110-15991 Red Hill Avenue Submission No.:  3L0036
Tustin, CA Sample No.: 040623-040626

92680-7388
Fax Number:  714.259-0372
Phone Number: 714-259-9520

NOTES: *.* = not analysed ’<’ = less than Method Detection Limit (MDL) *NA’ = no daia available
All organic data is blank corrected except for PCDDIF, Hi-Res MS and CLP volatile analyses
Solids data is based on dry weight excep!t for biola analyses.
Organic analyses are noi corrected for extraction recovery standards excepi for isotope
dilution methods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses) ‘

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and
Wastewater’, Seventeenth Edition. Other methods are based on the principles of MISA or EPA methadologies.

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied.

COMMENTS:
"NS"=Not spiked :
"*"= Chemical interference - ratio criteria not met

Certiﬁed by: '\‘i\ A [\/\:ﬁ/i&




94/02/07 Zenon Environmental Laboratories - Certificate of Analysis "~ PageO2
Client ID: Laboratory Blank Matrix % Recoveries Blank Matrix % Recoveries
Zenon ID: Method Spike #1 Spike #2
Date Sampled: Blank
Component Units
PCDD/F /F # OF ISOMERS
Total Tetrachlorodibenzofurans ng <0.23 0 4.8 95 4.8 95
Total Pentachlorodibenzofurans - " <0.053 0 9.6 96 10 103
“Total Hexachlorodibenzofurans : " <0.071 0 24 . 119 24 121
Total Heptachlorodibenzofurans : " <0.065 0 12 115 12 120
.QOctachlorodibenzofuran " <0.046 0 12 120 12 117
" Total Tetrachlorodibenzo-p-dioxins " <0.098 0 5.6 113 54 108
Total Pentachlorodibenzo-p-dioxins " <0.062 0 5.1 101 53 103
Total Hexachlorodibenzo-p-dioxins " <0.12 0 18 119 18 t20
Total Heptachlorodibenzo-p-dioxins " <0.048 0 5.8 116 . 6.1 121
Octachlorodibenzo-p-dioxin " 0.12 1 12 118 12 120
Intcmal Recoverics %
2,3,7,8-TACDD-13C12 56 82 82 87 87
2,3,7,8-T4CDF-13C12 57 85 85 92 92
1,2,3,7,8-P5CDD-13C12 78 103 103 103 103
1,2,3,6,7,8-H6CDD-13C12 99 100 100 93 93
1,2,3,4,6,7,8-H7CDD-13C12 94 109 109 98 9%
OCDD-13C12 98 114 114 103 103
Surrogate Recoveries %
2,3,7,8-T4CDD-37Cl4 NS NS NS NS NS
1,2,3,7,8,9-H6CDD-13C12 NS NS NS NS NS
1,2,3,4,6,78-H7CDF-13C12 NS NS NS NS NS

Client: Carnot - Project: 10391



94/02/07 Zenon Environmental Laboratories - Certificate of Analysis Page O3

FB
Client ID: Dioxin 1-Dioxin 2-Dioxin 3-Dioxin
Zenon ID: 040623 93 040624 93 - 04062593 040626 93
Date Sampled: 93/11/29 93/11/23 93/11/24 93/11/24

Component Units
PCDD/F /F # OF ISOMERS ,
Total Tetrachlorodibenzofurans ng <0.20 0 <0.073 0 <0.098 0 <().12 0
Total Pentachlorodibenzofurans " <0.019 0 <0.033 0 <0.031 0 <0.029 0
Total Hexachlorodibenzofurans " <0.034 0 <(0.046 0 <0.031 0 <(.074 0
Total Heptachlorodibenzofurans " <0.061 0 <0.060 0 <0.061 0 <0.060 0
Octachlorodibenzofuran " <0.033 0 <0.042 0 <0.032 0 <0.057 0
Total Tetrachlorodibenzo-p-dioxins " <0.078 0 <0.043 0 <0.053 0 <0.044 0
Total Pentachlorodibenzo-p-dioxins " <0.064 0 <0.061 0 <0.060 0 <0.073 0
Total Hexachlorodibenzo-p-dioxins " <0.079 0 <0.060 0 <0.062 0 <0.13 0
Total Heptachlorodibenzo-p-dioxing " <0.032 0 <0.048 0 <0031 0 <0.058 0
Octachlorodibenzo-p-dioxin " 029 . -1 0.18 1 0.24 1 <0.17 1
Internal Recoveries %
2,3,7,8-TACDD-13C12 76 83 91 78
2,3,1,8-TACDF-13C12 75 87 103 86
'1,2,3,7,8-P5SCDD-13C12 90 95 103 94
1,2,3,6,7,8-H6CDD-13C12 93 102 110 94
1,2,34.6,7,8-H7CDD-13C12 88 95 99 92

- OCDD-13C12 88 100 100 94
Surrogate Recoveries %
2,3,7.8-TACDD-37Cl4 69 81 91 77
1,2,3,7.8,9-H6CDD-13C12 115 149* 144* 108*
1,2,3,4,6,7,.8-H7CDF-13C12 76 89 98 87

Client: Camot  Project: 10391
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94/02/07 Zenon Environmental Laboratories - Certificate of Analysis - o Page 04
! S
Client ID: Laboratory Blank Matrix % Recoveries Blank Matrix % Recoveries -
Zenon ID: Method Spike #1 Spike #2
Date Sampled: Blank

Component Units .
2.3,7.8-Cl4-Dibenzofuran ng <0.029 - - - -
2,3,7,8-Cl4-Dibenzo-p-dioxin ! <0.098 - - - - ,
1,2,3,7,8-Cl5-Dibenzofuran " <0.053 - - - - \
2,3,4,7,8-Ci5-Dibenzofuran " <0.053 - - - -
1,2,3,7,8-Cl5-Dibenzo-p-dioxin " <0.062 - - - - ‘ '
1,2,3,4,7,8-Cl6-Dibenzofuran " <0.073 - - - - ‘
1,2,3,6,7,8-Cl6-Dibenzofuran " <0.063 - - - -
2,3.4,6,7,8-Cl6-Dibenzofuran " <0.072 - - - -
1,2.3,7,8,9-Cl6-Dibenzofuran " <0.076 - - - -
1,2,3.4.7,8-Cl6-Dibenzo-p-dioxin " <0.13 - ' - - -
1,2,3.6.7,8-Cl6-Dibenzo-p-dioxin " <0.11 - - - -
1,2,3.7.8,9-C16-Dibenzo-p-dioxin " <0.11 - - - - -
1,2,3.4,6,7.8-Cl7-Dibenzofuran " <0.061 - - - -
1,2,3,4,7,8,9-CI7-Dibenzofuran " <0.064 - - - -
1,2,3,4.6,7.8-Cl7-Dibenzo-p-dioxin " <0.048 - - - -
1,2,3,4,6,7,8,9-ClI8-Dibenzofuran " <0.046 - - - -
1,2,3,4,6,7,8,9-C18-Dibenzo-p-dioxin " 0.12 - - - -

Client: Camot Project: 10391



94/02/07 Zenon Environmental Laboratories - Certificate of Analysis : Page O5 -

FB
Client ID: ’ Dioxin 1-Dioxin 2-Dioxin 3-Dioxin
Zenon ID: “ . 040623 93 040624 93 040625 Y3 040626 93
‘ Date Sampled: 93/11/29 93/11/23 93/11/24 93/11/24
- Component Units

2,3,7,8-Cl4-Dibenzofuran ng <0.036 <0.044 <0.039 <0.057
2,3,7,8-Cl4-Dibenzo-p-dioxin " <0.078 <0.043 <0.053 <(.044
1,2,3,7,8-Cl5-Dibenzofuran " <0.020 <0.034 <0.032 <0.029
2,3,4,7,8-Cl5-Dibenzofuran " <0.019 <0.033 <0.031 <0.029
1,2,3,7,8-C15-Dibenzo-p-dioxin " <0.064 <0.061 <0.060 <0.073
1,2,3,4,7,8-Cl6-Dibenzofuran " <0.035 <0.047 <0.030 <0.076
1,2,3,6,7,8-Cl6-Dibenzofuran " <0.030 <0.041 <0.031 <(.066

~ 2,34,6,7,8-Cl6-Dibenzofuran " <0.035 <0.047 <0.032 <0.075
1,2,3,7,8,9-Cl6-Dibenzofuran " <0.037 <0.049 <0.031 <0.079
1,2,3,4,7,8-Cl6-Dibenzo-p-dioxin " <0.087 <0.061 <0.061 <).14
1,2,3,6,7,8-Cl6-Dibenzo-p-dioxin " <0.076 <0.061 <0.060 <0.13
1,2,3.7,8,9-Cl6-Dibenzo-p-dioxin " <0.075 <0.060 <0.062 <0.12
1,2,3,4,6,7,8-C17-Dibenzofuran " - <0.061 <0.062 <0.060 <0.060
1,2,3,4,7,8,9-Cl7-Dibenzofuran " <0.061 <0.060 <0.061 <0.064
1,2,3,4,6,7,8-C17-Dibenzo-p-dioxin " <0.032 <0.048 <0.031 <0.058
1,2,3,4,6,7.8,9-CI8-Dibenzofuran " <0.033 <0.042 <0.032 <0.057
1,2,3.4,6,7,8,9-CI8-Dibenzo-p-dioxin " 0.29 0.18 0.23 <0.17

' ‘ Client: Carnot ‘cl: 10391
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Unit Operation Data
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DATE: 12707793

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY

DAILY EMISSIONS SUMMARY
(15 MINUIE DATA)

PALOS VERDES ENERGY RECOVERY FRON GAS FACILITY
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COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY

PALOS VERDES ENERGY RECOVERY FROM GAS FACILITY
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Palos Verdes Gas To Energy 11/24/93

------------------------------ ( Boiler 502 ) =—=—eeecem e
Heat Input Steam Flow Stack NOX Uncorr NOX Econ Out
Date " Time mm btu/hr 1000 1lb/hr lb/hr ppmv 02 %
11/23/93 10:00 60.1 48.1 1.6 24.6 1.6
11/23/93 . 10:15 60.2 48.0 1.6 24.4 1.7
11/23/93 10:30 60.7 48.3 1.6 24.5 1.6
11/23/93 10:45 60.7 48.3 1.6 - 24.5 1.6
11/23/93 11:00 61.1 48.7 1.7 24.7 1.5
11/23/93 11:15 61.4 48.7 1.7 24.8 1.6
11/23/93 11:30 61.6 48.7 1.7 24.8 1.5
11/23/93 11:45 61.8 48.8 1.7 24.9 1.5
11/23/93 12:00 62.0 48.9 1.7 25.0 1.7
11/23/93 12:15 62.3 48.9 1.7 24.8 1.5
11/23/93 12:30 62.3 49.1 1.7 25.4 1.7
11/23/93 12:45 62.4 49.3 1.7 25.3 1.8
11/23/93 13:00 62.4 49.5 1.7 25.2 1.6
11/23/93 13:15 62.5 49.5 1.7 25.7 1.7
------------------------------ MES SAGES ~———mrmmmmer—ncrcsr s m e
PF: 2=System Menu 3=Function Menu 5=Down 6=Up 7=Left 8=Right
9=Directory 10=Column Left 11=Column Right .
4Bt a A NUM
Palos Verdes Gas To Energy 11/24/9:
——————— e o ( Boiler 502 ) =~mm—mecme e
Heat Input Steam Flow Stack NOX Uncorr NOX Econ Out
Date Time mm btu/hr 1000 lb/hr lpb/hr ppmv 02 %
11/23/93 13:30 62.4 49.5 1.7 25.2 1.7
11/23/93 13:45 62.7 49.7 1.7 25.6 1.8
11/23/93 14:00 62.6 49.7 1.8 25.6 1.6
11/23/93 14:15 62.3 49.7 1.8 25.6 1.7
11/23/93 = 14:30 62.0 49.4 1.7 25.5 1.6
11/23/93 14:45 61.7 49.3 1.7 25.4 1.5
11/23/93 15:00 61.3 49.1 1.7 25.6 1.8
11/23/93 15:15 61.2 49.0 1.7 25.3 1.7
"11/23/93 15:30 61.7 49.6 1.8 25.6 1.6
11/23/93 15:45 61.5 49.7 1.7 25.7 1.8
11/23/93 16:00 61.3 49.6 1.7 25.5 1.7
11/23/93 16:15 61.0 49.5 1.7 25.6 1.8
11/23/93 16:30 60.8 49.4 1.7 25.5 1.9
11/23/93 16:45 60.4 49.2 1.7 25.5 1.9
e e g e e MESSAGES ————r—mmer—er e n e e
PF: 2=System Menu 3=Function Menu 5=Down 6=Up 7=Left 8=Right
9=Directory 10=Column Left 11=Column Right
4B+ a A NUM
Palos Verdes Gas To Energy 11/24/¢

------------------------------ ( Boiler 502 ) memmmemmem st e
Heat Input Steam Flow Stack NOX Uncorr NOX Econ Out
Date " Time mm btu/hr 1000 lb/hr lb/hr ppmv 02 %

- - - - - - - ——— - - . dn D e G D G R M G - S S b D b S e . I — Y W S b ST s w -



- Palos Verdes Gas To Energy 11/24/93

------------------------------ ( .Boiler 502 ) mmmem e

Heat Input Steam Flow Stack NOX Uncorr NOX Econ Out
Date " Time mm btu/hr 1000 lb/hr  1lb/hr ppnv 02 %

11/23/93 17:00 60.0 49.0 1.7 25.0 1.7
11/23/93 17:15 59.9 49.0 1.7 25.3 1.7
11/23/93 17:30 59.8 48.9 1.7 25.3 1.6
11/23/93 17:45 59.6 48.7 1.7 25.2 1.4
11/23/93 18:00 59.4 - 48.7 1.7 25.3 1.8
11/23/93 18:15 59.4 48.7 1.7 25.3 1.7
11/23/93 18:30 59.3 48.5 1.7 25.4 1.7
11/23/93 18:45 59.0 48.4 1.7 25.4 1.6
11/23/93 19:00 59.0 48.5 1.7 25.3 1.6
11/23/93 19:15 58.9 48.2 1.7 25.4 1.5
11/23/93 19:30 59.0 48.4 1.7 25.2 1.8
11/23/93 19:45 58.7 48.2 1.7 25.3 1.6
11/23/93 20:00 58.7 48.2 1.7 25.5 1.6

------------------------------ MESSAGES =—=m—mmmem e

PF: 2=System Menu 3=Function Menu 5=Down 6=Up 7=Left 8=Right .
9=Directory 10=Column Left 11=Column Right . #
4Bt a A NUM
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EMISSION CALCULATIONS ’

1. Sample Volume and Isokinetics

- a. Sample gas volume, dscf

v 0.03342 V H \Lq)y,
= 0. +
m s '"( b 1367 T,

b. Water vapor volume, scf

T,
V, o = 0.0472 Vk( LA )

v 528 °R

“C. Moisture content, nondimensional

=

" Vm:td + Vwﬂd
d. Stack gas molecular weight, 1b/Ib mole
MW, = 044 (%CO,) + 0.32 (%0,) + 0.28 (%N,)

MW, = MW, (1 - B,) + 18 (B,)
e. Absolute stack pressure, in Hg
P

P =P, + % '
s Thr36

f. Stack velocity, ft/sec

v, = 290 C, /APT, \J(——”'”)(-—:{S;S)
2 e

g. Actual stack flow rate, wacfm
3 Q = (V)A)(60)
h. Standard stack gas flow rate, dscfm

T\ P,
Qu=QU - B")['T) 29.92

i. Percent isokinetic

I-= ( 17.32(T) (Vp 09 ](528 °R)

A - By®WE@)DHN Ty
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2. Particulate Emissions

a. Grain loading, gr/dscf

M
C = 0.01543( - )

m sud
b. Grain 1oading at 12% CO,, gr/dscf

_ 12
Cusco, = € [%COz] )

c. Mass emissions, 1b/hr

_ (60 minfhr)
M=CRY (7000 gr/lb)

3. Gaseous Emissions, Ib/hr

MW, Ib/lb mole

M = (ppm)(lo‘)( %

](Q,d) (60 min/hr)
where, ’

SV = specific molar volume of an ideal gas:
SV = 385.3 ft/lb mole for T .,=528°R

SV = 37195 fi’|lb mole for T, = 520 °R

4, Emissions Rates, 1b/10° Btu

a. Fuel factor at 68 °F, dscf/10° Btu at 0% O,
106[3.64(%11) + 1.53(%C) + 0.14 (%N) + 0.57(%S) - 0.46(%02,ﬁtelﬂ

- 68 HHV, Btu/lb ' :
l_). Fuel factor at 60 °F
520 °RY
F,=F, [2==—=| .-
0 e (528 °R)

c. .  Gaseous Emissions factor

‘ b\ _ | MW, Ib) 1 20.9
(106 Bm), epm); G107 (lb mole (S.V)m 209 - %0,

- . . ’ i .
10020/F136C219.T : CARNOT
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_ d. | . Pati;ula;e _gmi;siori factor ’ ‘
., ‘- (1061 me)= C( 7010(ibgr]m(20.92(}9%02)
| ” “ < \‘omenclature _

A, = stack area, fi’
B,, = flue gas moistul.'e content
Cion co, = particulate grain loading, gr/dscf corre;ted to 12% CO,
c = particulate grain loading, gr/dscf
C, = pitot calibration factor, dimensionless

. Dn = npozzle diameter, in.

= fuel F factor, dscf/10° Btu at 0% O,

H = orifice pressure differential, iwg
I = % isokinetics
.M, = mass of collected particulate, mg
M, = mass emissions of species i, Ib/hr
MW = molecular weight of flue gas
MW, = molecular weight of species i:
NO, : 46
co 28
SO, 64

HC 16

10020/F136C219.T





