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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 (O2)

Carbon Dioxide (CO2)

Moisture (H2O)

Flow Rate

Carbon Monoxide (CO)

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

LAC1D-1139I/R159D594.T E CttRNOT



INTRODUCTION SECTION 1.0

TABLE 1-2
SUMMARY OF TEST RESULTS

PALOS VERDES LANDFILL, BOILER NO. 2
NOVEMBER, 1993

Parameter

O2, % dry

CO2, % dry

H2O, %

Flow Rate, dscfm

CO:
ppm
ppm @ 3% O2
lb/hr

Total PCDD/PCDF(2):
ng/m3

lb/hr

Total Toxic Equivalents bv CA DOHS Method®:
ng/m3

lb/hr

Exhaust0'

2.54

15.14

17.4

13,462

<1
<1

<0.06

<0.21
<1.1 x 10"8

ND< 0.069
ND<3.5 x 10"9

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

LAC1D-U391/R159D594.T CARNOT



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.

B C^RNOT



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 I.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.

EFTl *
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TEST DESCRIPTION SECTION 3.0

BOILER

Figure 3-1. PVERG Unit 2, Exhaust Sample Location

LAClD-l 1391/R159D594.T



TEST DESCRIPTION SECTION 3.0

3.3 TEST PROCEDURES

The test procedures followed 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, O2 and CO2 at the stack sampling location were conducted using
SCAQMD Method 100.1 sampling with Carnot'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 O2 and CO2 were conducted during all PCDD/PCDF tests to
calculate flue gas molecular weight and to determine operational status of the boiler.

LAC1D-11391/R159D594.T \ I C^RNOT



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
fPCDD/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.

• G^RNOT



TEST DESCRIPTION SECTION 3.0

TABLE 3-2
DIOXEV/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/m3 per homologue class

3.4 m3

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 light 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 H2O,
methanol, toluene and methylene chloride rinses, followed by
high temperature bake

LAC1D-U391/R159D594.T CARNOT



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

B



RESULTS 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

O2, % dry

CO2, % dry

H,O, %

Flow Rate, dscfm

2.47

15.01

17.9

13,408

2.57

15.28

17.3

13.552

2.58

15.13

17.0

13.425

2.54

15.14

17.4

13,462

CO:

ppm

ppm @ 3% O2

lb/hr <0.06 <0.06 <0.06 <0.06

Total PCDD/PCDF":

ng/m3

lb/hr

<0.19

<9.5 x 10'

<0.20

<1.0 x lO"8

<0.23

<1 .2x 10-8

<0.21

<1.1 x lO"8

Total Toxic Equivalents bv CA
DOHS Method">:

ng/m3

lb/hr

ND<0.068 ND<0.067 ND<0.074 ND<0.069

ND<3.4xlO'9 ND<3.4xl0"9 ND<3.7 x 10' ND<3.5 x 10'

Notes:
(I) Calculated using ftill detection limit values.

LAC1D-11391/R159D594.T
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TABLE 4-2
PCDD/PCDF EMISSIONS SUMMARY

PVERG UNIT 2
NOVEMBER 1993

g

t TEST NO.
DATE
FLOW RATE, dsfcm
SAMPLE VOLUME, dscf
O,, %
CO,. %

1-DIOXIN
11/23/93

13,408
120.335

2.47
15.01

2-DIOXIN
11/24/93

13,552
121.059

2.56
15.28

3-D1OX1N
11/24/93

13.514
123.270

2.58
15.13

AVERAGE FIELD BLANK (1)

Component ng/nr ng/m3 ng/m' ng/m3 Ib/hr ng/m3

2378 TCDD
12378 PeCDD
123478 HxCDD
123678 HxCDD
123789 HxCDD
1234678 HpCDD
OCDD
2378 TCDF
12378 PeCDF
23478 PeCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF
123789 HxCDF
1234678 HpCDF
1234789 HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD
TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

TOTAL PCDD/PCDF

ND<0.0l3
ND<0.018
ND<0.0l8
ND<0.018
ND<0.018
ND<0.014

0.053
ND<0.013
ND<0.0l0
ND<0.0l0
ND<0.014
ND<O.OI2
ND<0.0!4
ND<0.014
ND<0.018
ND<0.018
ND<0.0I2
ND<0.0l3
ND<0.018
ND<0.018
ND<0.014
ND<0.021
ND<0.0l0
ND<O.OI3
ND<0.018

<0.19

ND<0.015
ND<0.018
ND<0.0i8
ND<0.018
ND<O.OI8

ND< 0.0090
0.067

ND<0.0ll
ND< 0.0093
ND<0.0090
ND<0.0088
ND< 0.0090
ND<0.0093
ND<0.0090

ND<0.018
ND<0.0!8

ND<0.0093
ND<0.015
ND<0.018
ND<0.018

ND<0.0090
ND<0.029

ND<0.0090
ND<0.0090
ND<0.018

<0.20

ND<0.013
ND< 0.021
ND< 0.040
ND<0.037
ND<0.036
ND<0.017
ND<0.049
ND<0.016

ND<0.0083
ND<0.0083
ND<0.022
ND<0.019
ND<0.021
ND<0.023
ND<0.017
ND<O.OI8
ND<O.OI6
ND<O.OI3
ND<0.021
ND<0.037
ND<0.017
ND<0.034

ND<0.0083
ND<0.021
ND<0.017

ND<0.23

ND<0.014
ND<0.019
ND< 0.025
ND<0.024
ND<0.023
ND<0.013

< 0.056
ND<0.014

ND<0.0092
ND< 0.0090
ND<0.0I5
ND<0.013
ND<0.015
ND<0.015
ND<0.018
ND<0.0l8
ND<O.OI3
ND<0.014
ND<0.019
ND<0.024
ND<O.OI3
ND< 0.028

ND<0.0090
ND<0.015
ND<0.018

<0.2l

ND<6.8 x I010

ND<9.5 x 10l0

ND<I.3 x 10'
N D < I 2 x 10'
N D < I 2 x 10'

ND<6.7x I010

<2.8 x 10'
ND<6.8 x 1010

ND<4.6 x 10•"»
ND<4.5 x 10'°
ND<7.5 x 1010

ND<6.7 x I010

ND<7.5 x 10'"
ND<7.7 x 10'°
ND<8.9 x 10'°
ND<9.0 x 1010

ND<6.4 x 10'°
ND<6.8x 10'°
ND<9.5 x 10'°
NDO.2 x 10'

ND<6.7 x 10'°
ND<I,4 x 10'

ND<4.5 x 10'°
ND<7.4 x 10'°
ND<8.9 x 1010

< I . l x 10'

ND<0.023
ND<0.0!9
ND< 0.026
ND<0.022
ND<0.022

ND<0.0O94
0.086

ND<0.01l
ND<0.0059
ND<0.0056
ND<0.010

ND<0.0089
ND<0.0l0
ND<0.0ll
ND<0.018
ND<0.018
ND<0.010
ND<0.023
ND<O.OI9
ND<0.023

ND<0.0094
ND<0.059

ND<0.0056
ND<O.OIO
ND<0.018

<0.26 00
enn

i
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ND< Species not detected.
(I) The field blank is calculated using the average sample volume for these tests.
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2578TCDD
12378 PeCDD
123478 HxCDD
123678 HxCDD
123789 HxCDD
1234678 HpCDD
OCDD
2378 TCDF
12378 PeCDF
23478 PeCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF
123789 HxCDF
1234678 HpCDF
1234789 HpCDF
OCDF

TABLE 4-3
PCDD/PCDF TOXIC EQUIVALENTS BY CA DOHS METHOD

PVERG UNIT 2
NOVEMBER 1993

9

Test No.

Component
CA DOHS

Factors ng/m'

1-Dioxin
CA Tox. Equiv.

ng/m* ng/mJ

2-Dioxtn
CA Tox. Equiv.

ng/m' ng/m'

3-Dioxin
CA Tox. Equiv.

ng/m'

Average
CA Tox. Equiv.

ng/m'
1.0000

1.0000

0.0300

0.0300

0.0300

0.0300

0.0000

1.0000

1.0000

1.0000

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0000

ND<0.013
ND<0.018
ND<0.018
ND<0.018
ND<0.018
ND<O.OI4

0.053
ND<O.0I3
ND<0.010
ND<0.010
ND<0.014
ND<0.012
ND<0.0l4
ND<0.014
ND<0.018
ND<0.018
ND<0.012

ND<0.0l3
ND<0.0l8

ND<0.00054
ND<0.0O054
ND<0.00053
ND<0.00042

0.00000
ND<0.0l3
ND<0.010
ND<0.010

ND<0.00041
ND<0.00036
ND<0.00041
ND<0.00043
ND<0.00055
ND<0.00053

0.00000

ND<0.015
ND<0.0!8
ND<0.018
ND<0.018
ND<0.018

ND<0.0090
0.067

ND<0.011
ND<0.0093
ND<0.0090
ND<0.0088
ND<0.0090
ND< 0.0093
ND<0.0090
ND<0.018
ND<0.0l8

ND<0.0093

ND<0.015
ND<0.018

ND< O.OOO53
ND< 0.00053
ND< 0.00054
ND< 0.00027

0.00000
ND<0.011

ND<0.0093
ND<0.0090

ND< 0.00026
ND< 0.00027
ND<0.00028
ND<0.00027
ND< 0.00053
ND<0.00053

0.00000

ND<0.013
ND<0.02l
ND< 0.040
ND<0.037
ND<0.034
ND<0.017
ND< 0.049
ND<0.016

ND<0.0083
ND<0.0083
ND<0.022
ND<0.019
ND<0.02l
ND<0.023
ND<0.017
ND<0.018
ND<0.016

ND<0.013
ND<0.021

ND<0.0012
ND<0.0011
ND<0.00l0

ND< 0.00050
0.00000

ND<O.OI6
ND<0.0083
ND<0.0083

ND< 0.00065
ND<0.00057
ND<0.00064
ND<0.00068
ND<0.00052
ND< 0.00055

0.00000

ND<0.014
ND<0.019

ND< 0.00076
ND<0.00073
ND<0.00070
ND<0.00040

0.00000
ND<0.014

ND<0.0092
ND<0.0090

ND<0.00044
ND<0.00040
ND< 0.00045
ND<0.00046
ND< O.OOO53
ND<0.00054

0.00000

Total PCDD Toxic Equiv., ng/m'

Total PCDF Toxic Equiv., ng/m5

Totnl Toxic Equiv., ng/m'
(2,3,7,8 TCDD Equiv.)

Total Toxic Equiv., lb/hr
(2,3,7,8 TCDD Equiv.)

ND<0.033

ND<0.035

ND<0.068

N D O . 4 x 10'

ND<0.035

ND<0.032

ND<0.067

ND<3.4x 10'

ND<0.037 ND<0.035

ND<0.037 ND<0.035

ND<0.074 ND< 0.069

N D < 3 . 7 x l 0 ' N D < 3 . 5 x l 0 '

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

00
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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 Carnot.
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/m3. 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/m3, 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 37Cl4-2378-TCDD and I3C12-1234678-HpCDD. The third surrogate, 13C12-123789-
HXCDD, 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.

LAC1D-11391/R159D594.T LLLJ GARNOT



APPENDIX A

MEASUREMENT PROCEDURES

Continuous Emissions Monitoring System

Oxygen (Oj) by Continuous Analyzer

Carbon Dioxide (COJ by Continuous Analyzer

Carbon Monoxide (CO) by NDIR/Gas Filter Correlation

Semi-Volatile Organic Sampling Train Procedures

Stack Gas Velocity and Volumetric Flow Rate

Determination of Moisture in Stack Gases

LAC1D-11391/R159D594.T A - l CARROT



Continuous Emissions Monitoring System

O2, CO, CO2; NO, NOX and SO2 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. Descriptions of the analyzers used in this program and the corresponding reference
test methods, follow.- Information regarding 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 paniculate
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 paniculate loading in the stack is high, a sintered stainless steel filter is used on the
end of the probe.

Where water soluble NO2 and/or SO2 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 NO2 and
SO2 are conserved. This system meets the requirements of EPA Method 20. The sample is then drawn
through a teflon transport line, paniculate 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.

LAC1D-11391/R159D594.T A - 2



1 I* ; *
I CONDENSATE I

REMOVAL

: I

OL: , 5 i DE MOB I LE L« =

iNSiDE MOBILE LAB

PART ICULATE SAMPLE PUMP

FILTER ( )

kxJOOl *XKX>1 LfXIOOi HXlOOl V?Oqi'i>30Oi WlOOi "MOO-, kxJOCr
Y V Y Y Y Y v 7 V

r~\ /—N A s~\ /Ok /^S /-~ /7 0 I
\S\ 6-1 L^

QUICK

DISCONNECTS

Schematic of CEM System

LAC1D-11391/R159D594.T A-3 OM ÎOT



Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:

Ranges:

Accuracy:

Output:

Interferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

Special Calibration
Procedure:

Oxygen (Oj) 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 O2 concentration.

Teledyne Model 326A

Electrochemical cell

0-5, 0-10, 0-25% O2

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.

90% <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 O2 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 O2 by
volume.

The measurement cells used with the O2 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:

Carbon Dioxide (COj) 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 CO2 concentration.

Horiba PIR 2000

Non-dispersive infrared (NDIR)

1 % of full scale

0-5, 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 Oto 100%.
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Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:

Precision:

Ranges:

Output:

Interferences:

Rise/Fall Times (0-95%)

Sampling Procedure:

Analytical Procedure:

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, Model 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 CO2

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 N2 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:

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 sampling 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:

1. Glass or nickel-coated stainless steel nozzle
2. Heated glass probe (250 ± 15 F)
3. Optional cyclone in heated oven (250 +. 15 F)
4. Filter in heated oven
5. Glass or teflon tubing
6. Condenser/sorbent module cooled with circulating ice water from impinger

bath
7. Dry impinger with stub stem
8. Greenburg-Smith impinger with 100 ml DI H2O
9. Dry impinger as a knockout
10. Impinger containing silica gel
11. Leak-free vacuum pump
12. Calibrated dry gas meter

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:

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.
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Method: Stack Gas Velocity and Volumetric Flow Rate

Reference: EPA Method 2, SCAQMD Method 2.1, ARB Method 2

Principle: 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.

Sampling The velocity head and temperature are measured at traverse points specified by EPA Method
Procedure: 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 O2, CO2, and H2O concentrations.

Sample The stack gas velocity is determined from the measured average velocity head, the measured
Analysis average temperature, the measured average duct static pressure, the measured dry
and Recovery: concentrations of O2 and CO2, and the measured concentration of H2O. The velocity is

determined from the following set of equations:

[ft/s]

[ in. H2O ]

[ R ]
[ in Hg ]

[unitless]

29.92

Ps

28.95
V, = 2.90C

s P

Ap = Velocity/Head, inches H2O

Ts = Gas Temperature, degrees R

P. = Absolute Static Pressure

C = Pitot Flow Coefficient
%H,O %H2Os

= [(O.44)(%CO2)+(O.32)(%02)+(O.28)(%W2)](1

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 = (VJ(AREA)(60) [ wacfm ]

- Q

= Q, 1 -
%HJO

100

[ wscfm ]

[ dscfm ]
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Method:

Applicable Ref.
Methods:

Principle:

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.

Sampling Procedure: 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.

SAMPLE.

out/.-

Sample Train for Determination of Moisture by EPA Method 4

Sample Recovery
and Analysis:

Following testing, moisture content is determined gravimetrically from initial and
final impinger weights.
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APPENDIX B

QUALITY ASSURANCE
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Appendix B. 1

Quality Assurance Program Summary
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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:

1. Development and use of an internal QA manual.
2. QA reviews of reports, laboratory work, and field testing.
3. Equipment calibration and maintenance.
4. Chain of custody.
5. Training.
6. Knowledge of current test methods
7. Agency certification.

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.

OA 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-l 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)

• 3-point analyzer calibrations (analyzers with potential for linearity errors).

• Complete system calibration check ("dynamic calibration" through entire sample
system).
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• 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.

• 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:

1. Attendance at EPA-sponsored training courses.
2. Enrollment in EPA correspondence courses.
3. A requirement for all technicians to read and understand Carnot's QA Manual.
4. In-house training and QA meetings on a regular basis.
5. Maintenance of training records.

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
paniculate measurements. Carnot also participates in EPA QA audit programs for Methods 5, 6 and 7.
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TABLE B-l
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE

As Specified by the CARB

Instrument
Type

Orifice Meter
(large)

Dry Gas Meter

S-Type Pitot
(for use with

EPA-type
sampling train

Vacuum
Gauges

Pressure
Gauges

Field Barometer

Temperature
Measurement

Temperature
Readout
Devices

Analytical
Balance

Probe Nozzles

Continuous
Analyzers

Frequency of
Calibration

12 months

12 months or
when repaired

6 months

6 months

6 months

6 months

6 months

12 months
(check prior to

each use)

12 Months

Depends upon
use, frequency

and
performance

Standard of Comparison or
Method of Calibration

Calibrated dry test meter

Calibrated dry test meter

EPA Method 2

Manometer

Mercury barometer

NBS mercury thermometer
or NBS calibrated

platinum RTD

Precision potentiometer

Should be performed by
manufacturer or qualified

laboratory

Nozzle diameter check
micrometer

As specified by
manufacturers operating

manuals, EPA NBS gases
and/or reference methods

Acceptance Limits

± 2 % of volume measured

±2% of volume measured

Cp constant (+5%) over
working range; difference

between average Cp for each
leg must be less than 2%

± 3%

± 0.2" Hg

± 4°Ffor <400°F
±1 .5% for >400°F

± 2 % full scale reading

± 0.3 mg of stated weight

Range < ± 0.10 mm for three
measurements

Satisfy all limits specified in
operating specifications
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TABLE B-2
EQUIPMENT MAINTENANCE SCHEDULE

Based on Manufacturer's Specifications and Carnot Experience

Equipment
Performance
Requirement Maintenance Interval Corrective Action

Pumps

Flow
Measuring

Device

Sampling
Instruments

Integrated
Sampling

Tanks

Mobile Van
Sampling
Systems

Sampling
Lines

1. Absence of leaks
2. Ability to draw

manufacturer
required vacuum and
flow

1. Free mechanical
movement

2. Absence of
malfunction

1. Absence of
malfunction

2. Proper response to
zero, span gas

Absence of leaks

Absence of leaks

Sample degradation less
than 2%

Every 500 hours of
operation or 6 months,
whichever is less

Every 500 hours of
operation or 6 months,
whichever is less

After each test, if used in
H2S sampling or other
corrosive atmospheres

As required by the
manufacturer

Depends on nature of use

Depends on nature of use

After each test or test series

1. Visual inspection
2. Clean
3. Replace worn parts
4. Leak check

1. Visual inspection
2. Clean
3. Calibrate

As recommended by
manufacturer

1. Steam clean
2. Leak check

1. Change filters
2. Change gas dryer
3. Leak check
4. Check for system

contamination

Blow filtered air
through line until dry
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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
the use of independent testers for compliance tests required by the Board;
and

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 listed above.

Executed this / T day of JP~>'? 1993, at Sacramento,
California. '

James J. Morgester, Chief
Compliance Division



its

State of California
Air Resources Board

Approved Indeperident Contractor

Carnot

This is to certify that the company listed above has been approved
by the Air Resources Board to conduct compliance testing

pursuant to Section 912.07, Title 17i 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(NOx, 02)

James J. Morgester, Chief
Compliance Division

Laura McKinney, Manager
Investigation and Certification Section



Appendix B.3

Calibration Data
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FIELD METER

FIELD GAS METER I.D ES-19

DATE 2-3-94

FIELD METER LAST Yd 1.0220

BAROMETRIC PRESSURE 30.15

CALIBRATION BY RM

CARNOT

DRY GAS METER CALIBRATION

TEST METER INFO.

TEST METER ID ES-13

TEST METER LAST CAL.. 1/7/94

TEST METER Yd FACTOR 0.9979

LEAK CHECK IN/OUT... 16

ALLOWABLE CRITERIA

INDIVIDUAL Yd=0.01

Yd <=2% OF GEN AVG

0.98<AVG. Yd>1.02

H@<=0.2 OF AVG. H@

VOLUME
CU.ft.

5.842
5.839
5.859

5.630
5.625
5.580

5.331
5.319
5.342

5.375
5.371
5.378

5.854
5.836
5.847

FIELD

TEMP
ave'F

81.0
80.0
79.0

83.0
83.0
78.0

85.0
88.0
88.0

89.0
85.0
88.0

88.0
86.0
87.0

METER

DELTA H
"H2O

0.35
0.35
0.35

0.50
0.50
0.50

0.80
0.80
0.80

1.00
1.00
1.00

1.20
1.20
1.20

TIME
min.

16
16
16

13
13
13

10
10
10

9
9
9

9
9
9

TEST METER

VOLUME
cu.ft.

5.614
5.612
5.636

5.411
5.407
5.447

5.195
5.189
5.202

5.196
5.212
5.198

5.655
5.651
5.647

TEMP.
'F

61.0
60.0
61.0

62.0
62.0
63.0

63.0
63.0
63.0

63.0
63.0
63.0

63.0
63.0
63.0

PRESS.
"H20

-0.30
-0.30
-0.30

-0.40
-0.40
-0.40

-0.70
-0.70
-0.70

-0.90
-0.90
-0.90

-1.00
-1.00
-1.00

Q
cfm

0.365
0.365
0.366

0.433
0.433
0.429

0.533
0.532
0.534

0.597
0.597
0.598

0.650
0.648
0.650

Y

0.994
0.994
0.992

0.995
0.996
1.000

1.010
1.016
1.014

1.008
1.004
1.006

1.005
1.003
1.003

RESULTS

H@

1.52
1.51
1.51

1.54
1.54
1.54

1.59
1.58
1.57

1.60
1.60
1.60

1.62
1.63
1.63

AVE.Y

0.9934

0.9970

1.0135

1.0061

1.0035

AVG.

1

1

1

1

1

H§

.52

.55

.59

.60

.63

5 CU. FT. /RUN IS SATISFIED

PASS-INDIVIDUAL Yd VALUES MEET (0.01) LIMITS
PASS -INDIVIDUAL Yd VALUES WITHIN (.98/1.02) LIMITS
PASS-Yd WITHIN 2% / AVG
PASS- DELTA H@ VALUES WITHIN ALLOWABLE (.2) LIMITS

AVERAGE Yd = 1.0026
AVERAGE DELTA H§ = 1.58
AVERAGE cfm §AH=1.0 = 0.597



POST TEST DRY GAS METER CALIBRATION CHECK
CALIBRATED BY JM
DATE 11/11/93
FIELD GAS METER I.D.

INITIAL Yd
INITIAL H@

ES-19
1.022
1.560

DATA ENTRY BY
BAROMETRIC PRESSURE
TEST METETER ES-13
TEST METER Y (Yt)
TEST METER LAST CAL.

CHF
29.87

1.0021
7/30/93

FIELD METER

VOLUME
cu.ft.

8.386
8.170
8.147

TEMP.
IN

92.0
89.0
94.0

TEMP.
OUT

87.0
85.0
84.0

DELTA
"H2O

2.00
2.00
2.00

TEST METER

TIME
min.

10
10
10

VOLUME
cu.ft.

8.494
8.381
8.381

TEMP.
Avg.

67.5
67.5
67.5

DELTA
"H2O

-2
-2
-2

RESULTS\

Q
cfm

0.839
0.817
0.815

Y

1.045
1.053
1.060

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

AVERAGES 0.823 1.053



FIELD METER

FIELD GAS METER I.D ES-30

DATE 1-25-94

FIELD METER LAST Yd 1.0031

BAROMETRIC PRESSURE 30.14

CALIBRATION BY RM

CARNOT

DRY GAS METER CALIBRATION

TEST METER INFO.

TEST METER ID ES-13

TEST METER LAST CAL.. 1/7/94

TEST METER Yd FACTOR 0.9979

LEAK CHECK IN/OUT... 15

ALLOWABLE CRITERIA

INDIVIDUAL Yd=0.01

Yd <=2% OF GEN AVG

0.98<AVG. Yd>1.02

H§<=0.2 OF AVG. H@

5 CU. FT. /RUN IS SATISFIED

PASS-INDIVIDUAL Yd VALUES MEET (0.01) LIMITS
PASS -INDIVIDUAL Yd VALUES WITHIN (.98/1.02) LIMITS
PASS-Yd WITHIN 2% / AVG
PASS- DELTA H@ VALUES WITHIN ALLOWABLE (.2) LIMITS

VOLUME
cu.ft.

5.606
5.599
5.604

5.391
5.408
5.479

5.380
5.418
5.418

5.477
5.485
5.488

5.325
5.324
5.385

FIELD

TEMP
ave'F

68.0
69.0
68.0

67.0
67.0
68.0

66.0
66.0
66.0

66.0
66.0
66.0

66.0
66.0
66.0

METER

DELTA H
MH2O

0.35
0.35
0.35

0.50
0.50
0.50

0.80
0.80
0.80

1.00
1.00
1.00

1.20
1.20
1.20

TIME
min.

18
18
18

15
15
15

12
12
12

11
11
11

10
10
10

TEST METER

VOLUME
cu. f t.

5.568
5.577
5.549

5.379
5.398
5.462

5.393
5.420
5.422

5.499
5.511
5.509

5.374
5.356
5.437

TEMP.
'F

62.0
63.0
63.0

61.0
61.0
62.0

61.0
61.0
61.0

61.0
61.0
61.0

61.0
61.0
61.0

PRESS.
"H20

-0.20
-0.20
-0.20

-0.30
-0.30
-0.30

-0.50
-0.50
-0.50

-0.60
-0.60
-0.60

-0.80
-0.80
-0.80

Q
cfm

0.311
0.311
0.311

0.359
0.361
0.365

0.448
0.452
0.452

0.498
0.499
0.499

0.533
0.532
0.539

Y

1.001
1.004
0.996

1.005
1.006
1.004

1.007
1.005
1.005

1.008
1.008
1.007

1.012
1.009
1.012

RESULTS

H§

2.01
2.00
2.03

2.13
2.12
2.07

2.18
2.16
2.16

2.21
2.20
2.20

2.30
2.31
2.24

AVE.Y

1.0005

1.0050

1.0055

1.0078

1.0109

AVG.

2

2

2

2

2

H@

.02

.11

.17

.21

.29

AVERAGE Yd = 1.0059
AVERAGE DELTA H@ = 2.16
AVERAGE cfm §AH=1.0 = 0.498



CARNOT

DRY GAS METER CALIBRATION

FIELD GAS METER I.D ES-30

DATE 0/10/93

BAROMETRIC PRESSURE.... 29.96

CALIBRATION BY BC

TEST METER ID ES-13

TEST METER LAST CAL..7/30/93

TEST METER CAL FACTOR 1.0021

LEAK CHECK 15"

FIELD METER TEST METER

= Yt

RESULTS

VOLUME
cu.ft.

5.450
5.427
5.446

5.342
5.360
5.374

4 .950
4.953
4.927

6.646
4.602
4.660

5.224
5.070
4.946

TEMP.a
'F

74.3
75.3
76.5

75.5
77.3
77.5

75.0
75.3
77.0

70.0
79.5
79.5

70.0
00.0
79.0

DELTA H
"H2O

0.50
0.50
0.50

0.00
0.00
0.80

1.00
1.00
1.00

2.00
2.00
2.00

3.00
3.00
3.00

TIME
min.

15
15
15

12
12
12

10
10
10

7
7
7

6
6
6

VOLUME
cu.ft.

5.649
5.639
5.633

5.552
5.554
5.571

5.136
5.116
5.112

6.912
4.050
4.046

5.430
5.253
5.146

TEMP.
'F

71.0
72.0
72.0

71.0
71.0
71.0

71.5
72.0
72.0

72.0
72.0
72.5

73.0
73.0
73.0

PRESS.
"H2 0

0.30
0.30
0.30

0.60
0.60
0.60

0.70
0.70
0.70

1.30
1.30
1.30

2.00
2.00
2.00

Q
cfm

0.364
0.362
0.363

0.445
0.447
0.440

0.496
0.495
0.493

0.949
0.669
0.667

0.071
0.045
0.024

Y

1.043
1.047
1.045

1.050
1.049
1.051

1.046
1.041
1.049

1.052
1.051
1.052

1.050
1.049
1.052

116

1.97
1.90
1.90

2.00
2.00
2.06

2.12
2.14
2.14

1.14
2.32
2.33

2.05
2.19
2.29

1

1

1

1

1

AVE.Y

.0452

.0490

.0450

.0517

.0505

AVG.

1.

2.

2.

1.

2.

116

90

00

14

94

10

AVERAGE = 1.04 04 2.06
AVERAGE Cfm @*H=1.0 = 0.495

******* *********



CARNOT
SPAN GAS RECORD

CLIENT/LOCATION: Pi/ DATE:.

BY: _

GAS

ZERO

NOx

°,
CO

co,

so,

SPAN CYLINDER

CYLINDER NO. CONCENTRATION

Z.01

15, /

AUX. SPAN CYLINDER

CYLINDER NO.

AAL zWf
I\r\ Din
/(A- LSOSG

AAL /77I

CONCENTRATION

I 7.2/fCo
22.35/fay

CARNOT
INSTRUMENT LINEARITY

ANALYZER RANGE

SET TO HIGH STD
(80-90% OF RANGE)

ACTUAL VALUE OF
LOW STD

AS-FOUND LOW STD
(50-60% OF RANGE)

DIFFERENCE IN %
OF FULL SCALE

ANALYZER

°,
O-IO

.5. / (o

CO,

0-7 S

\Sr(

\S.\5

CO

O-io

lit
lo,sz

10.(9

NOx

0-TS

R-vs

so,

% ERROR CALCULATION:
(AS FOUND - ACTUAL VALUE OF SPAN)

RANGE x 100

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

PMF-009 CARFIOT



Scott Specialty Gases, Inc. FAX 7U-W7-O549
PHONE:'

2600 CAJON BLVD.. SAN BERNARDINO. CA 92411
CARNOT
ATTN: JIM MULLIGAN
15991 RED HILL AVE
SUITE 1L0

CA 92680

OwPrahdNoc

Yew PA. MR

' — }

* SAN llP-nUAll

(4 1

iriTNO, PA .

1

TUST1N

COMPONENTS
CERTIFIED

CONC

I 7 . 5 T PPM

CERTIFICATE OF ANALYSIS - EPA PnOTOCOL OASES

C * W * M * _ALM.Q23..7/i3_

REFERENCE STD

SR»*CnMNO. CYL.NO. CONC.

77."\<\ PPM

PSTH H MSTIncaafth

GAS ANALYZER
LASTCAL.

DATE
ANALYTICAL
PRIMCIPLE

PPM

BALANCE GAS NITROGEN

ANALYZER READINGS: Z = Zero Gas TsTfestGos R a Reference Gas

to

.o

m
o

m
CO

i
CO
CO
-vj
I

o
tn

ID

HTTRTf. OXII?R
First Analysis Date O S / 2 6 / 9 2 Unto
7 n.nn n R9.18
R ftq.77 Z

T
n.on

-n.in
Mean Test Aosny

Second Analysis Data nf>^f)7/92 UnUs
7 n.nn R R<).TS
R RQ-A7 7 0 . 1 5
7 -n.^s T so. 20

mv
T
T

1

T
T
R

17

A9.72
/•9.82
_8»,92

2,51 ?PM
mv

50.09
50..35
89.89

V55 PPM

Component.

7.
n
7 .

7

n
7

n

T

n
7

T

Units.
T_
T_

n.
Moan Toot Assay

Units
T .
T .
R.

MaanTMt Away.

Component.
Date
2
P.
2

Daio.
Z
R
Z

Units.

R.
Z_
T .

T .
T .
R.

M«an T«st Assay
Unto

Z.
T

T.
T.
R.

Mean Test Assay.

mv

X)
c
ID

Chronotogy: Date _
Assay. Analyst C. KING Approved By:

A . F . LANCE, Phl^T, MAMACER. QA

o

o

c
K



Scott Specialty _Gases,Jnc_
2600 CAJON BOULEVARD. SAN BERNARDINO, CA 92411 (909) 887-2571 FAX: (909) 887-0549

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer
CARNOT
15991 RED HILL AVE
SUITE 1)0
'JUSTIN, CA 92680

Assay La ho rat on,
Scott Specialty Gases
2600 Caion Boulevard
San Bernardino. CA 92411

Purchase Order 9895
Project # 25796.00?

ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G). Section Number 5.0.4

Cylinder Number AAL2489 Certification Date 06-09-93 Acid Rain Esp 12-09-94
Cylinder Pressure 2000 psig Previous Certification Dates NONE | General Exp 06-09-95

ANALYZED CYLINDER
Components
NITRIC OXIDE

Certified Concentration
23.09 PPM

Analytical Uncertainty*
± 1 % N1ST Traceable

Balance Gas: Nitrogen
NOX 23.44 PPM
•Analytical uncertainly is inclusive of usual known error source wiucb «| least includes reference sundard error i precision of iht measurement processes.

REFERENCE STANDARD
Type Expiration Date
GMIS 01-94

Cylinder Number
ALM033911

Concentration
24.97 ppm

INSTRUMENTATION
Instrument/Model/Seria) #
TECO/I OAR/38644-258

Last Date Calibrated
04-30-93

Analytical Principle
Cbemi-Luminescent

ANALYZER READINGS (Z°ZeroG>s R-Rrferrnce Gas T=T«t Gas r=Correl«tion Coefficwnl)

Components First Triad Analysis

Kitric Oxide

Dal*: Response Units:
Z l - R l - T l -

7 J - TJ- RJ-
AVR. CODC of Cuit Cyt

Second Triad Analysis Calibration Curve

Date
Z l -
R2-
Z3*

06-02-93 Response Units:
0.00
95.12
000

R l - P5.96
Z2- 000
TJ= 88 65

Avg. Cone of Cuil CyL

T l -
T2-
RJ=

mv
88.50
88.67
9510

23.03 ppm

Date:
ZI-
R2=
23-

Response Vfliu: mv
Rl= Tl«=
Z2= T2=
TJ- R3-

Avg. Coot ofCutt Cyi.

Date
Z l -
R2-
Z3-

06-09-93
0.00
96.20
0.00

Response Unhs:
R l -
22-
TJ=

96.23
000
8919

Avg. Cone of CUB CyL

Tl -
T2-
KJ°

23 U

mv
89.20
f9I4
96.25

ppm

Concentntion- Xx* B
A-1.00]
B =0 05283

Date: Response Units: mv
Zl= R l - T l -
R2= Z2- T2=
ZJ= TJ- RJ-
Avg. Cone, of Curt CM.

Concentration—

Dau:

Z I -

K2=

Z 3 -

Response Unru:

R l -

72=

T J -

A^g. Cone ofCust C.vL

T I -

T 2 -

R3-

Concentration-

Special Notes : If this product is used for Aicd Rain Rule Compliance, tbe Acid Rain Expiration Datejiotcd above applies,
per 40 CFR Part 75, Appendix H Otherwise tbe General Expiration Date applies

An a biff Joseph De La Torre



Shipped
F r om:

Scott Specialty Gases, Inc.
2600 CAJON BLVD.
SAN BERNARDINO
Phone: 909-887-2571

CA 92411

C E R T I F I C A T E O F

F A X : 909-887-0549

A N A L Y S I S

i... 0 SSG PAD
:• .<>o CA;IOM BOULEVARD
SA:M BERNARDINO

PROJECT «r 02---25802-O02
POH: 9895
ITEM tt: 0202C3002504AL
DATE: 5/28/93

CA 92411

CYLINDER S: AU'iOO5661
Fii'LL PRESSURE: ' 2000 PSIG
BLEND TYPE : CERTIFIED MASTER GAS

COMPONENT
CARBON DIOXIDE

ivHROGEN - OXYGEN FREE

ANALYTICAL ACCURACY: +/~2":

REQUESTED GAS
CONC_MOLES_

i5. PCT
5. PCT

BAL

ANALYSIS

15.1 F'CT
5.02 PCT

6/14 BINH1 2000 PSIG — NIST.. TRACEABLE TO CRM1675
"N 1ST' TRACEABLE TO CRM2659

• . • • •-.< . * . , ,

• ;•.-?••,£,•

ANALYST: / U APPROVED BY:
MAY JOHNSON ROBERT SHEALY

PLUMSTEADVILUE. PENNSYLVANIA / TROY, MICHIGAN / HOUSTON. TEXAS / DURHAM. NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY / FREMONT. CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. COLORADO

• - BATON ROUGE, LOUISIANA



oK^jJscott Specialty Gases, Inc.
3 hi
"rod)

2600 CAJON BLVD.
SAM Kt.RHARI>ING CA 9
Phone: 714-887-2571

C E R T I F I C A T E O F

714-887-054?

A N A L Y S I S

CAFCNOT
>,TTN: RICK HADRIGAL
:r:>9vi RED H I L L A VET.
SUITE 110
TUSTIN

PROJECT tt: 02-22561
PCtt: 9113 ITEn « 2
"JTEM M: 0202C^01360:i AL.
DATE:11/20/92

CA 92680

CYLINDER tf: AAL179I
FILL PRESSURE: 1920 PSIG

ANALYTICAL ACCURACY:

COMPONENT
CARBON DIOXIDE
OXYGEN
NITROGEN

REQUESTED GAS
CONC MOLES
22.5 PCT
8. PCT

BAL

ANALYSIS
iMOLESl

22.43 PCT
7.998 PCT

BAL

CARNOT 11/23 BIW«3
CERTIFIED TO HAVE BEEN E<LENDED

METRIC MASTER GAS -
AGAINST NIST CERTIFIED WEIGHTS

ANALYST:
PR . A R M A N , D | T A N G E J, PH . D

PLDMSTEADVILLE, PENNSYLVANIA / TROY. MICHIGAN / HOUSTON. TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAIMFIELD. NEW JERSEY / FREMONT. CALIFORNIA / WAKEFIELO. MASSACHUSETTS / LONGMONT. COLORADO

B*TOM ROUGE. LOUISIANA



JIM MULLIGAN ;

IVJ'M RED HILL AVli
SUITE 110

il'IN CA 92600

Scott Specialty Gases, Inc. FAX: 714-087-0549
PHONE: 714-007-2571

2600 CAJON BLVD.. SAN BERNARDINO. CA 92*105

3li\»*<l From: 3u>«

D.It JMrwd :

Out Pio)Mt )lo: '._

V<wP.O.Ha: >

P>g* * ' . •

Eiplmbn Oait!-^.

, SAN UKRNARiriNO, CA
05/18/92

' 19562

11/93

xiflWJ P« Tr*c*>bltr Piottoof Ho..

COMPONENTS

CAKIU'N MONOXTDF.

Procvdun l*o.

CERTIFIED
CONC

1 0 . 5 5 PPM

Cl

CEnTiriCATE OF ANALYSIS - EPA PROTOCOL GASES

Cylnd.f M». AAL21 I20 Cylmhr riMtu. 2015 PSTC C M I I W Aecuocy , t\7.

SRM/CnM NO.
CUM2635

HSTD

CYL NO.
AAL9760

CONC.
2/ i .3O PPM

GAS ANALYZER
LASTCAU

MAKE/MODEL/SERIAL NO. DATE
110RII1A AIA-24 / Q2/10/9?

ANALYTICAL
PRINCIPLE

TNFRA-RRD

t lALAMCGGAS NITROCKN
ANALYZER READINGS: Z = Zoro Gns T = To3tGna n = Flcforonco Gns

Cmnpnnonl CAKDON MONOXIDE

mvI'lril Annlyili Pain 05/07/92 UnllS
- 00.00 n 47.8 T 20.9

z.
T.00.02

00.03
20.9

20.8

R_AZJL
Mean Test Assay _L£ l51ZT iL

".iirniwl AnBlyill D»la 0 5 / 1 3 / 9 2 Un|,s mv
. 00.00 n 47.8 -r 20.8

t\ 7 . H
0 0 .

R.
2 .
T .

00.01
20.8

T.
T. 20.8

R3LL
».... T... A...y 10-53 PPM

Componont.
Dnlo

R.
z'.

Dnlo .

R.

Z .
T .

R.

Units,

T.
R.

Moan Tosl Assay _
Units..

R.
Mean Tost Assay.

mv

mv

Component.
Dalo

R.
z.

Date.

R.

Z .
T .

R.

Units .

T .
R.

Moan Tail Assay.
UnlU .

R.
Mean Tasl Assay.

mv

Chronology. Dalo _
Assay, Analyst M. JOHNSON Approvod Dy: CQ i

A.F. LANCF., P h . * ? , MANAGER, Q-



Scott Specialty Gases, Inc.
2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 . (909)887-2571 FAX (909) 887-0549

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer
CARNOT
RICK MADRIGAL
15991 RED HILL AVE
SUITE 110
TUSTIN, CA 92680

ANALYTICAL INFORMATION

Assay Laboratory
Scott Specialty Gases
2600 Cajon Boulevard
San Bernardino, CA 92411

Purchase Order 1354
Project # - " - 28068.002

Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

— y ^ Cylinder Number AAL8056 Certification Date V . 10-21-93 GENERAL Date 10-21-96
.-..: vC^iirider Pressure . 1900 psig - :.. ACID RAIN DATE .-

~ T ^e^ANALYZED CYLINDER
'.A^j-"" Components
'-•V CARBON MONOXIDE

Certified Concentration .'V'-V*-'
17.20PPM -.'. -\ > ^ i , - V : : ^ > ; . l '

:••••. vr-tf ^ V - v ; V v

Analytical Uncertainty* :-.' .
± 1 % NET Traceable ~ ?

;: Nitrogen ':.'• I • .'".. _ -•'..., '. .r,"-'ii^'^V;X-VV-.:. •- • ••''••• •j"'^':.'S~:.

aa l uoeerainry is inclusive of usial known emy sources which tt leist includes reference iuiuJiiil error £ precision of the measurement processes.

• - •'' - . .:. .".vl'^'•'•••• •-••"•- ":'•• •:' v---. ;»" -5f?&vV' !'''<i''-.i--'^A<' :.v.
ANALYZER READINGS (Z»ZeroG«s '.R-ReferenoeGas

•-SecondI Triad]Analysis|cv'-? .>"""lv"^VC«Ubniti(Hi Cu'rve'J.'^r. t -First Triad Analysis

Dite: 10-14-93 ; : Respoue Unto: mr .-
Zl» 0.O0 _. , R l - 97.6 , : •! Tl» Xt.\ r
R 2 -
z3.-":9<»
Avt dine, of Ciit C>t "-rr; 17.20 ppm ..s.

'-?j3^^

aoiHER WISE THE GENERAL EXPTJUHON DATE XmiESC

6
^ ? ^ ? ? ? ^



Appendix B.4

Chain of Custody

LAC1D-11391/R159D594.T B-9



PROJECT*.

CERTIFICATION OF SAMPLE RECEIPT

l '— *J I I nnTfrinc i RfiQCniiiaenrvitLit '

CLIENT/LOCATION

SAMPLE LOCATION '"l~ ^ '•? *''

OUTSIDE LAB REQUIRED (Y/N).

METHOD(S) C ^ ^ O *T 2 5

COMPLIANCE TEST (Y/N). 7

SAMPLE DATE

PROJECT MANAGER i

TECHNICIAN

DATE DUE

^ ^ ~

^^

TEST*

l -0 ;pX t S

^ -Q\OK

!•*" rt / \* KV

COMPLETE DESCRIPTION

1
1

' \
V

CHAIN OF CUSTODY PRIOR TO SHIPMENT:

SAMPLES SHIPPED TO

PHONE: ( )

/ / / t-f/IZ
/ i

i /

/ o . cs c_

J

;

/ /

/ /

lilTMffillll
OS : G ^

m

:

CARNOT SHIPPER

DATE

CARRIER # .

AIR BILL # _

RECIPIENT.

15991 Red Hill Ave., Suite 110, Tustin. C«lifomi« 92680-7388 (7H) 259-9520 - FAX (714) 259-0372

PML-001



CERTIFICATION OF SAMPLE RECEIPT

PROJECT * 1°
CLIENT/LOCATION.

SAMPLE LOCATION-

COMPLIANCE TEST (Y/N). VES

OUTSIDE LAB REQUIRED (Y/N)

METHOD(S)

y SAMPI F PATF . . ,

PROJECT MANAGER

TECHNICIAN

DATE DUE

C •

TEST*

1- "Dio/Î i

?- X)\0*',n

x*X>-Z r-esii -A"/-A

Xi4D-l tesin -p /4

COMPLETE DESCRIPTION

zs# 110-

=ey J^ No

kv#no

3/7/

3/72-

-31*74

^3 (73
) J

!

•ic riis-&( 2

'c nis-% L 2̂

L riiS-t ( ^ )

*

A +f?P ( 2- )

A
CH4/N OF CUSTODY PRIOR TO SHIPMENT:

• RELEASED BY DATE

i i

/ /

TIME ^ -
••
••

•

DATE

«//l /SO
/ /
/ /

TIME

••

•
•

SAMPLES SHIPPED TO CARNOT SHIPPER

DATE

R L

PHONE: (4lt? ) AIRBILL*

15991 Red Hill Ave.. Suite 110, Timin. California 92680-7388 (714) 259-9520 - FAX (714) 259-0372

PMl-001



APPENDIX C

FIELD AND LABORATORY DATA SUMMARIES

LAC1D-11391/R159D594.T C-l" CARROT



Appendix C. 1

Sample Location

LAC1D-11391/R159D594.T C-2



CARNOT
SAMPLING POINT LOCATION DATA • EPA METHOD 1

PLANT:.

DATE: _

P\]LF DATA BY:.

Il)23h3

TEST LOCATION: STACK.

Diagram of Sampling Location

UPSTREAM DISTyDlA.: \-<S<o

DOWNSTREAM DIST./DIA.:

COUPLING LENGTH: ^ _

6-00

NO. OF SAMPLING PTS.:.

STACK DIMENSION:

STACK AREA. FT2:

JL

•INCHES FROM WALL PLUS
COUPLING LENGTH

SAMPLE
POINT

I
2.

3

1
S

L
7
I

% OF
DIAMETER

321

IN. FROM
NEAR WALL

IZ-2.

39-?

IN. FROM
NOZZLE*

As
9-S

)$'?-

IS-?
42-2-

PMF-0C2 CARNOT



Appendix C.2

CEM Data and Strip Charts

LAC1D-11391/R159D594.T C-3 CARROT



Average NOx and CO Emissions
PVERG Unit 2
November 1993

Test No.

1-Dioxin
2-Dioxin
3-Dioxin

Average

Qsd*
dscfm

13,408
13,552
13,425

13,462

02, %

2.47
2.57
2.58

2.54

C02, %

15.01
15.28
15.13

15.14

ppm

23.07
23.23
23.64

23.31

NOx
ppm

@ 3% O2

22.41
22.69
23.10

22.73

In/hr**

2.25
2.29
2.31

2.28

ppm

A
 

A
 

A
 

A

A
 

A
 

A
 

A

CO
ppm

@3%O2

0.97
0.98
0.98

0.97

. Ib/hr

< 0.06
< 0.06
< 0.06

< 0.06

•Flow rates are from tests 1- through 3-Dioxin
••NOx mass emissions are calculated as NO2 (46.01 lb/lb mole).
NOTE: NOx and CO concentrations are the drift-corrected average values for the full 240 minute PCDD/PCDF tests.

GASES.XLS
2/7/94

11:47 AM



CLIENT/LOCATION:

CARNOT
CEM PERFORMANCE DATA

ft Urc
DATE:.

B Y : _

• ' • /

SYSTEM CONFIGURATION

ANALYZERS:

MODEL:

SERIAL NO.:

Tr (e Jy*c
CO,

PROBE

LENGTH: £> '

LINER MATERIAL: jZ^Ce~-l /

HEATED PROBE (Y/N): \ /

HEATED LINE (Y/N): sS

SAMPLE ONE

LENGTH: 3 / ^ " lOo -£ / "
LINER MATERIAL: " 7 ^ / ^ -̂

SYSTEM BIAS LINi

j ONSTACK CONDmONER

IN SERVICE (Y/N): V

KNOCK-OUT CONDITION (CHECK FLOW): V

COOLANT:

CO

'-/ 7'

NOx

/ s
SAMPLE CONDlTiOUER

CONDENSER-VACUUM SIDE (CHECK FLOW): <-""

CONDENSER-PRESSURE SIDE (CHECK FLOW): * " ^

CONDENSER TEMPERATURE: 3 <̂

FILTER CONDITION (COND. OR DATE LAST
CHANGED): " r .

SYSTEM LEAK CHECK

PRE-TEST (cfh): OO.bOO

POST-TEST (cfh): £? t O 0
LEAK RATE (%) =

POST-TEST fcfM
SYSTEM FLOW RATE (cfm) x 60

M00= %

NOx CONVERSION EFFICIENCY

HIGH CAL NOx £ — S

HIGH CAL NO (AS FOUND) '

LOW CAL NOx

LOW CAL NO (AS FOUND) '

OPERATING CONDITIONS

SAMPLE PRESSURE: £>

SAMPLE VACUUM: / O

NOx VACUUM: "^ O

SYSTEM RESPONSE TIME CHECK

UPSCALE: 2 ? sec.

DOWNSCALE: ~? 9 sec.

PMF-011 CARNCT



CEM System Bias and Linearity Correction Calculations

Client: LACSD
Unit: Boiler - Dioxins
[vocation Palos Verdes Landfill
TestNo.l-CEM-Diox

O2 CO2 CO NOx Acceptance
Criteria

Run
Status

Linearity

Analyzer Range
High Cal
Low Cal
Analyzer Reads
Analyzer Cal. Error,%

10
7.997

5.02
5.16

1.4

25
22.35
15.10
15.15

0.2

20
17.20
10.55
10.60

0.2

25
23.44
12.86
12.45

-1.6 <2% PASS

System Bias

Pretest Bias
Zero
Span

Posttest Bias
Zero
Span

Span Value

Zero Drift, %
Span Drift, %

0.02
5.00

0.05
5.10
5.02

0.30
1.00

0.12
15.02

0.05
15.50
15.10

-0.28
1.92

-0.05
10.60

0.20
10.68
10.55

1.25
0.40

-0.02
12.70

0.03
12.98
12.86

0.20
1.12

< 5%
< 5 %

< 5%
< 5 %

< 3 %
< 3 %

PASS
PASS

PASS
PASS

PASS
PASS

Test Averages
Test Raw Averaj
Corrected Avera

2.50
2.47

15.17
15.01

<1
<1

23.03
23.07

CARNOT
12/9/93



CEM System Bias and Linearity Correction Calculations

Client: LACSD
Unit: Boiler - Dioxins
Location Palos Verdes Landfill
Test No. 2-CEM-Diox

Analyzer Range
HighCal
LowCal
Analyzer Reads
Analyzer Cal. Error,%

O2

10
7.997

5.02
5.16

1.4

CO2 CO

Linearity

25
22.35
15.10
15.15

0.2

20
17.20
10.55
10.60

0.2

NOx Acceptance
Criteria

25
23.44
12.86
12.45

-1.6 <2%

Run
Status

PASS

System Bias

Pretest Bias
Zero
Span

Posttest Bias
Zero
Span

Span Value

Zero Drift, %
Span Drift, %

0.05
5.03

0.02
4.98
5.02

-0.30
-0.50

0.12
15.15

0.12
15.07
15.10

0.00
-0.32

0.00
10.45

-0.15
10.30
10.55

-0.75
-0.75

0.08
12.65

0.27
12.39
12.86

0.76
-1.04

<5%
<5%

< 5%
<5%

< 3 %
< 3 %

PASS
PASS

PASS
PASS

PASS
PASS

Test Averages
Test Raw Averaj
Corrected Avera

2.57
2.56

15.29
15.28

<1
<1

22.47
23.23

CARNOT
12/9/93



CEM System Bias and Linearity Correction Calculations

Client: LACSD
Unit: Boiler - Dioxins
Location Palos Verdes Landfill
Test No. 3-CEM-Diox

02 CO2 CO NOx Acceptance
Criteria

Run
Status

Linearity

Analyzer Range
High Cal
Low Cal
Analyzer Reads
Analyzer Cal. Error,%

10
7.997
5.02
5.16

1.4

25
22.35
15.10
15.15

0.2

20
17.20
10.55
10.60

0.2

25
23.44
12.86
12.45

-1.6 <2% PASS

System Bias

Pretest Bias
Zero
Span

Posttest Bias
Zero
Span

Span Value

Zero Drift, %
Span Drift, %

0.02
5.03

0.00
5.05
5.02

-0.20
0.20

0.12
15.02

0.06
15.07
15.10

-0.24
0.20

-0.20
10.40

-0.29
10.60
10.55

-0.45
1.00

0.27
12.73

0.02
12.92
12.86

-1.00
0.76

<5%
<5%

< 5%
<5%

< 3 %
< 3 %

PASS
PASS

PASS
PASS

PASS
PASS

Test Averages
Test Raw Averaj
Corrected Avera

2.60
2.58

15.07
15.13

<1
<1

23.45
23.64

CARNOT
12/9/93



3LIENT/LOCATI0N:'.

DATE:

CARNOT PAGE

REFERENCE METHOD GASEOUS MEASUREMENTS
(Pi/ £ ; ? / . .

OF

CONDITION:.

OPERATOR:.

TEST NUMBER:. " 0' rEST LOCATION: •— h

TEST
NO. TIME

SAMPLE
POINT/

CONDITION

SPAN GAS CONCENTRATION

BEGIN I/1-! 5J
END |
BEGINj
END \ ~0[ J <-•

I£EG/N |

BEGIN
END

BEGIN

END " 1
BEGIN
EW~
BEGIN |
END |
BEGIN

END
BEGIN

END
BEGIN |
END |
BEGIN
END
BEGIN
END

1

AS FOUND
ANAL SPAN

SYSTEM
ZERO

SYSTEM
SPAN

JX.

SYSTEM
ZERO

SYSTEM
SPAN

RAW AVERAGE

CORRECTED AVERAGE

| | COMMENTS:

DRY, UNCORRECTED

o,

.5.00

• • > . " " -

•05

1-5
2-Mf

cor

.12,

JS.c)i

iS.lT

CO

/> 1

^ I

<1

NOx

- ^

*— i/. L/

•05

''*>-&

NO NO. SO.

CORRECTED TO
. DRY

CO NOx so,

J

PMF-C39
CARROT



CARNOT PAGE

REFERENCE METHOD GASEOUS MEASUREMENTS

OF

CLIENT/LOCATION:.

DATE:

9v CONDITION:.

OPERATOR:. C

TEST NUMBER:. '2 ~ / rEST LOCATION: ' - -

TEST
NO. TIME

SAMPLE
POINT/

CONDITION

SPAN GAS CONCENTRATION

BEGIN

END

BEGIN
E"ND \TTo~
BEGIN |
END |

BEGIN
END-

BEGIN

END

BEGIN
END

BEGIN
END
BEGIN

END
BEGIN
END
BEGIN
END
BEGIN
END
BEGIN
END~

AS FOUND
ANAL. SPAN

SYSTEM
ZERO

SYSTEM
SPAN

SYSTEM
ZERO

SYSTEM
SPAN

RAV/AVERAGE

CORRECTED AVERAGE

COMMENTS:

DRY. UNCORRECTED

sxn

0 2,

HM

2f6

cor

,o)v

CO

-AS
|0OD

<\

NOx

lies

.11

2i-n

NO N0? S0?

•

CORRECTED TO
% . DRY

CO NOx so,

1

PMF-C39
CARNOT-



CARNOT PAGE

REFERENCE METHOD GASEOUS MEASUREMENTS
OF

CLIENT/LOCATION:\

11- 7 v
CONDITION:

DATE: OPERATOR:. CfrfC
TEST NUMBER:. 'EST LOCATION: • -

TEST
NO. TIME

SAMPLE
POINT/

CONDITION

SPAN GAS CONCENTRATION

BEGIN

END

BEGIN
END

BEGIN
END

BEGIN
END-
BEGIN
END

BEGIN
END-

BEGIN
END
BEGIN

E~ND~~
BEGIN
END
BEGIN
END
BEGIN
END
BEGIN
END

1

AS FOUND
ANAL SPAN

SYSTEM
ZERO

SYSTEM
SPAN

S>\kJ-

j&_ .

SYSTEM
ZERO

SYSTEM
SPAN

RAW AVERAGE

CORRECTED AVERAGE

COMMENTS:

DRY. UNCORRECTED

o,

Si-S

0,0

2-6o
2-58

•

.17

0,01,

15-0?

Yy'\b

CO

-.70

fo.^o

IDA

*I
< i

NOx

O.27

Z.73

2lM

NO NOr SO?

•

CORRECTED TO
% . DRY

CO NOx SO,

1

\

PMF-C39 CARI^ICfT



A T E : NOV 2 9 t h , 1 9 9 3
GARNOT

PAGE 1

TA FILE: DATA79.EXM, NOV 23rd. 1S93

TEST INFORMATION

IENT
TECS)

NIT(S)
-TLE ID

:PV BOILER

1-DIOX

- TUP/CALIBRATION _ IN F OR MAT .ION

RUN START : 14:44:16 - STOP : 19:09:50

PERSONNEL

OPERATOR
A6SISTANT
CLIENT
APCD

CHF

A_S F S . . IC_:. GAS..1
02 { X) : 10.0 0.0

.02 I X): 25.0
CO ( ppr): 20.0
Ox ( pptl): 25.0

I: 1.0
) : 1.0

( ) : 1.0
I ) : 1.0

O P E R A T O R M E S S A G E S :

GAS 2 GAS 3 GAS 4 GAS 5 L C :

0.0
0.0
0.0

B.O
22.6
84.8
91.5

5.0
15.1
55.6
51.2

fcAS.I
5.0

15.1
0.0
0.0

G « 2
0.0
0.0
0.0

12.S

G»S 3 GAS 4 Gtt b
0.0

S C : GAS 1
5.0

1 5 . 1
0.0

G;S

12

2

.9

GAS 3 GAS 4
0.0
0.0

10.6
0.0

GAS 5

VIFT CORRECTED EMISSIONS DATA Isuiiary-Hetererice Method]

i 02 i C02 ! co ! HOX ; ; i ! • ; P/F ; !
w - : x : x ! DPI : i p j j ; ; ! ;PARN ; w !

"AXIMUH: 5.12 7.73 3.60 17.33 0.00 0.00 0.00 0.00

H1HIKUK: -0.43 3.79 -0.51 -6.33 0.00 0.00 0.00 0.00

AVERAGE: -0.25 7.43 -0.19 16.32 0.00 0.00 0.00 0.00

; 0 2 ; 002 \ c o ; NOX ; NOXC ; coc |

L L ! _ * ! PPH \ P.?!L! _PPJL1_JPJLI
««» *»»

i t i

»*•

t i t

»«» •** »•»

t i t

i t i

. . .

• i t i n

t t t

E Q U A T I O N S :
3 h a n 0 = CHO
: h a n 1 = CH1
3 h a n 2 = CH2
" h a r t 3 = CH3
: h a n 4 = C H 3 * ( 1 7 . 9 / ( 2 0 . 9 - C H O ) )
Dhan 5 = C H 2 * ( 1 7 . 9 / ( 2 0 . 9 - C H O ) )



DATE : NOV 2 9 t h , 1993 PAGE 2

CLIENT
SITE

PV BOILER

fi.it8r]Ji,14.;45j.16_,. Mark Run Stgp_ «:J|;14:16
/ " " ' • * • , • ' • • • • ' . " .

I'- 0 2 1 ; co2.; c o ; l o x , ; . i

FILE I D : Q - D 1 O X ,
RUN : DATA79.EXM. NOV 2 3 r d , 1993

\ M \ I •• | 02 ! CO? J • t o ! « • • ! HJxc ; CO: ;

;HARH ; P./F ; CALCS-I X ; x ; PPM ; PPH : PPH ; PPH J

1C 2R0: «••» »»»» •»»* •» • •» *••• • » ' • •••* »*•». 2.01 O.OX-P PfcHFORhfcU A1 TlHr - : - : -
1C SPN: **** " " " " >>M " " u " " " " "
SC 2R0: 0.02 0.12 -0 .05 -0 .02 • » ' • •» '» «»»» " • « 5.11 O.LX-P PERK'SHED Al TIKE 14:47:31

BIAS ZRO: " ' • X »»»' X »•«» X »»•• X »•»» X »•»» X »»•» X •«»» X b.OX - 1 . 1 * -P
SC SPN: 5.00 15.02 10.60 12.70 " • » ••«» • ' « • •»«*

31AS SPN: »»»» X » ' * • X •«•» X *»»» X »«•• X •»»» X ««'« X • " » X b.UX -I .OX -P

SOK.-DR1.F[_CORRECTED EMISSIONS .DMA (.SUHfryJ
lT: 7.87 15.23 1.92 23.62 0.00 0.00 0.U0 0.00

K1KIKUH: 2.32 11.30 -0.19 -fl.03 0.00 0.00 U.OO 0.00

AVERAGE: 2.49 14.94 -0.03 22.62 0.00 0.00 0.00 0.00

III Itl lit U » til III IIII I I

III III tit Itl III IM III til

II* III III ttt III lit Itl III

1

RAW - !
02 !
X !

NON-DRIF1
ST:14:45:
... 0.0

>..15.0<;
...30.0
...45.1
T..60.2
>..75.3
...90.4
..105.4
..120.5

>.135.6
..150.7
..165.8
..180.9

%. 195.9
..211.0
..226.1
..241.2
•3.256.3
..262.3

16
7.87

2.52
2.52
2.52
2.54
2.51
2.53
2.53
2.47
2.44
2.49
2.«
2.50
2.49
2.50
2.48
2.51
6.27

C02
X

: c o :
I PJL. L

NOX
ppi

" C O R R E C T E D

13.16
44t30*
15.21
15.14
15.12
15.17
15.20
15.20
15.17
15.23
15.18
15.16
15.16
15.15
15.14
15.13
15.16
15.12
11.17

1.92
XAtr
-0.10
-0.07
-0.07
-0.10
-0.03
-0.02
-0.19
-0.17
-0.19
-0.14
-0.17
-0.17
-0.14
-0.15
-0.15
-0.16 <
0.55

-0.03
W&;
23.09
23.54
23.62

(22T8j]
23.38
23.55
23.08
23.11
22.83
22.85
22.70
22.53
22.53
22.75
22.79

IU.02

i i
i i

1
1
t

. 1 _

1
1
1
1

E M M I S S I O N S DATA

0.00
0.00
0.00
0.00

1231?. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

K 0.00
\0.00

0.00
0.00
0.00

JL06—
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
o.oo

0.00
0.00
0.00

T)7fcT~
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
o.oo
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
0.00

1 1
1 1

L CALCS - !
(detai

02 i
x!

l e d )

t u t

Ittt

S.U
,1111

t u t

till

lit*

tttl

tttt

Ittt

t u t

till

tttl

ttlt

Itll

Ittl

till

t u t

t t t l

2-5 \S-\1 - » •&

C02 J
_ X !

ttn

»tit

•***

mi

ttt*

llll

tttt

til*

Mil

ttt*

lltt

tttt

tut

tltt

ttlt

till

Ittl

lltt

CO ! NOx ! !

PPK.!. ..PPH.L.

coc !
.J.tod?

ttt*

utt

tut

«tl»

till

tut

tut

tttt

tttl

tttl

ttll

•It*

tut

lltt

tut

lltt

till

Ittt

III*

lltt

tit*

ttit

•***

tut

tut

ittt

tut

tttt

mi

ttti

mi

tut

ittt

tut

III*

tttl

till

It**

Itll

III*

ttt*

lltl

ttll

•II*

•III

utt

tut

tttt

tttt

tut

ttlt

Ittt

till

•III

lilt

utt

utt

tut

It**

It**

tut

lltt

III*

lltl

tut

ttt*

ttt*

till

tut

tut

ttt*

ttll

Itl*

•**•

It**

lilt

utt

•til

utt

tit*

lltl

Itl*

tttt

utt

tut

tut

till

utt

tttt

tttt

• Itl

lilt

UI*

lilt

tut

tut

•It*

Itll

tttt

lilt

Ittt

tut

tut

lilt

tit*

utt

lit*

ttt*

lit!

tut

• til

III*

tut



1ATE : NOV 29th, 1993 PAGE 3

CLIENT : PV BOILER FILE ID: 1-D1OX
SITE : RUN : DA7A79.EXM. NOV 23rd. 1993

; 02 ; co2 : co ! NOX ; ; ; : ; ; 02 : C02 ; co ; NO» ; HOXC ; coc : :

IAI_- : x . j . . . x ! . P B P . I . R B . 1 _ . ; . ; . . . . ; . . . : CALCS - ; x ; x : P?K ; m.\ m.\ m\ ;
'0SHE1LCAL VALUES:

IC ZRO: »»*» »»•* •••• • » • • » * • • » » " u u »»'» 2.0S 0 , M -P PERFORMED AT TIKE - : - : -
IC SPK: l l l $ '*" i m •••* U M > u l "•' l u l

SC ZRO: 5.52 15.14 0.10 12.5? »*«• *»»» »»** »»»• 5.W1156«48bi)80000000.0; -F PERftMl) AT 7!HE 19:05:48
IAS ZRO: »*»* X ••»» X •»»• X » ' * • X »««' X • • » • X " « » X • • • • X 5 . 0 X - I . W - P
SC S?N: 5.54 15.02 0.39 -0.02 * « • • »*«« • »•»» «»••

IAS SPN: »«•» X »«»« J •!«» X »»»» X »»»» X »««» X »••• X •»»• X 5.W -1.OX -P

'R0DRn-.-54.94X -60.06 X -0.73 X -50.34 X 0.00 X 0.00 X 0.00 X 0 .001
•N ORR: 0.00 X 0.00 X -1853.58 X 0.00 X 0.00 X 0.00 X 0.00 X 0.00 X



DATE : NOV 29th, 1993 PAGE 4

CLIENT
SITE

GAS

PV BOILER

EMISSION LI MI IS
L1M1.T. ! ...UNITS. I V.4.

02
CO 2
CO
NOx

0,00
0.00
0.00
0.00
0.00

.0.00
0.00

: 0.00

FILE
RUN

.w.

0. 00
0,00
0.00
0 .00
0.00
0 .00
0.00
0.00

ID: 1-D1
: DAI A

GAS Cul/lP

0 . 00
0.00
0 .00
0 . 00
0.00
0.00
0.00
0.00

ox
v-i.b^t'. MOV

• P:-ns

BAR PRES.:
PROCESS
PROC.RATE
FUEL
FUEL RA'IE
STACK DIA
F FACTOR
Q-STK GAS
P1T(inWC)

23rd. 199/i

ICAL DATA

30.00 inch Hq.
1NC1N
0 . 00 MW
VAPOR

28.00 Klb/hr
0.00 inches
0.00
0.00 0F5:22B0
0.00 :22B5 86

INSTRUMENT INFORMATION
_GA§ i. MAK_E_ _|..MODEL, i.. SCALE. _\ ..FLOW.

02 %:Te1edyne0-10 1
CO2 %:Horiba 0-25%

CO ppm:TECO 0-100ppm
NOx ppm:TECOO-100ppm

RECORDER TRACE I.D.
CHANNEL |. PEN TYPE \. . CO.LOR



>ATE: NOV 2 9 t h , 1993
CARNOT

PAGE 1

|TA F I L E : D A T A 8 0 . E X M , NOV 2 4 t h , 1993

TEST INFORMATION

RUN START : 0 7 : 5 4 : 2 2 - STOP : 1 2 : 3 1 : 2 3

PERSONNEL

LIE
•I-T-E

NIT
I L E

( s ) •.

Xsf "-
ID;"-

ETUP/CAL]

AS_
02

C02
CO

NOx

" Tj":
XI:

P P » ) :
ppis):

1:
):
):
):

..PV-BOI

2-DIOX

LEfi
-•.

[BRATION 1
:S 1C:
10.0

25.0

20.0

25.0
1.0
1.0
1.0
1.0

ws. i
0.0

• < '

N F O R M A T
WS 2. GAS

0.0
0
0

3

0
0

I.ON
GAS

B
22
84
91

»
.0
.6
.8
.5

GAS 5

5
15
5b
51

.0

.1

.6

.2

OPERA
AbSI S
CL1EN
APCD

TOR '

"f ANT

r

LC: GAS 1 Gtb

5
15.
0
u.

0 0.

1 0 .
(I 0.

0 1 2 .

CHF

2 ' G'S 3 GAS 4 GAS 5

U 0 . 0

J

[)

9

SC: GAS 1

5.0
1 5 . 1
0.0

GAS 2 GAS 3

0.
0.

10.
12 .S 0 .

'IAS 4
0
0
6
0

GAS 5

OPERATOR MESSAGES:

!lf I CORRttlED. EW(1SS1(»JS. DATA. istaiBariMH|f erence...Ketho_d J

! 02 i C02 ! CO I HOx ! ! 1 ! J P/F ! ! ! 02 ! C02 i CO J NOx ! HOxc ! COc ! !
*•_-_! *_J « . L PPJLi- BPL.! ._! !... .! i M » U _P/F 1 CALCS-:._ X i. . . . I i . M J . _ P P i ! ..PPM.J PPM ',... „..',
iA.HlKJ.H: 5.05 15.32 10.47 23.78 0.00 0.00 O.OO 0.00 »*» »•« »»» ««» *»« »«» •«» ••»

MINIMUM: 2.54 9.87 -0.36 8.54 0.00 0.00 0.00 0.00

AVERAGE: 2.72 14.90 -0.14 20.63 0.00 0.00 0.00 0.00

its iti •»• *•*

tt*

•it

in

^QUAJJONS:
:han 0 = CHO
h a n 1 = CH1

khan 2 = CH2
' h a n 3 = CH3
:han 4 = CH3* ( 1 7 . 9 / ( 2 0 . 9-CHO ) )
. h a n 5 = CH2* ( 1 7 . 9 / ( 2 0 . 9 - C H O ) )



DATE : NOV 2 9 t h , 1993 PAUfe d

CLIENT : PV BOILER F I L t 10: 2-DIOX
SITE : RUN : DATA80.EXM, NOV 2 4 t h , 1993

K.aik.Ruri Start.i_:_p7i51:22 Mirk.Kun.St3P. ! j j«:?' :?3

; 0 2 ; co 2 ; c o ; wox; ; ; i ; P/F ; ', ; o> ; co>: ':o: «?«; we ; cc*-.:
RAii..l. _._%_! _ L L . B P ! . ' I . . . PPP ! .! '< . ! ! p P . l w I CALCS-1, X ; %_; P P H ; P P H S . H P H ; PPH \

D ^ | S L wCvALUES:"
1C 2R0: »»•» *»•» •»»» " • » «•»» • • • • • ' * • »•»» 2.OX O.OX -P HEKFIKHH) Al l lht —.—.-

IC SPN: t m U M " • • " " ' - • " " " ••»* * " •

SC ZRO: 0.05 0.12 0.00 0.08 • » " «••• •••« •»•» 5.0X 36.1X -F PERFMH'r'J Al i m 07:56:3b

BIAS ZftO: »•»» X * » • • X " » * X «»»* X »»«» X ««»» X «»»• X **»• X 5 . 0 * -I.OX -P
SC SPH: 5.03 15.14 10.45 12.65 •'»« «»»• «»»* ««»«

BIAS SPH: »»«» X «•»» X •»»» X **»» X »»*» X »'*» X »»»« X »*»• X 5.OX -1.0% -P

Hpi-DRJFI.CpRRKIE? .EHISSJONSJATA. (suinary)

KAX1HUM: 5.04 15.32 10.40 23.88 0.00 0.U0 0.00 0.00

KiNIHUM: 2.53 9.B7 -0.43 8.64 0.00 0.00 0.00 0.00

AVERAGE: 2.70 14.90 -0.22 20.73 0.00 0.00 0.00 0.00

ttl tit »t» US t< l t«« »«»

•II III III III ttl III III lit

1*1 III ttl III It* tit Itt ttl

1
1

RM- !
02!

m 1

NON-DRIF1
ST:07:55:22
... 0.0

1. . . 15.0 0
...30.0
...45.1
...60.2

>...75.3
...90.4
..105.4
..120.5

>.. 125.6
..150.7
..165.8
..180.9
..195.9
..211.0
..226.1
..241.2
>.J56.3
O71.4
..274.9

5.04
3rftK~
2.53
2.54
2.56
2.56
2.62
2.61
2.56
2.58
2.57
2.57
2.58
2.60
2.57
2.58
2.55
2-55

-0.01

C02 ;
%!

CO!
PPI !

NOx !
DDI !

1
1
1
1

1
1
1
1

1
1
1
1

1 1
1 1

I CALCS - !
' CORRECTED EMMISSIONS DATA ( d e t a i

15.18
-ftrflf
15.26
15.29
15.31
15.30
15.29
15.29
15.31
15.28
15.32
15.30
15.30
15.29
15.30
15.26
15.26
15.26
13.S
0.00

10.40
-fctt
-0.10
-0.10
-0.25
-0.34
-0.40
-0.41
-0.40 i
-0.41
-0.38
-0.39
-0.37
-0.40
-0.42
-0.41
-0.39
-0.43
-0.17
5.88

13.03

23.22
23.31
23.69
23.88
23.79

21.71
22.03
21.83
21.68
21.98
22.33
22.25
22.14
22.18
14.23
4.76

0.WL
0.00
0.00
0.00
0.00"
0.00
0.00

[ 0.00
•s 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

02!

$ 1
led)

tttt

tttt

tit*

* * * *

tttt

*ttt

ttt*

»***

• t u

»«»*

•ttl

m*
t u t

*»*•

t u t

tttl

ttt*

* * * *

t u t

Ittl

C02 !

x!

ttt*

t t u

tttt

t t u

t u t

tttt

ttt*

t t u

t u *

t t u

III*

***»

t u t

t u t

III*

t u t

u u
tttt

ttl*

• »ll

co!
mi

t u t

t u t

ttt*

Itlt

m*
tltt

t u t

u u
t t u

tttt

Ittt

tttt

III*

It**

till

tit*

t t u

t u t

t t u

• t u

NOX !
PPH ;

t u t

m i

t u t

tttl

t u t

t u t

ttt*

tttt

t u t

u u
»*t*

tttt

Ittt

u t t

u u
tit*

lit*

Itt*

u u
u u

NOxc !
PPH !

uu
u t t

u t t

tttt

ttt*

t u t

ttt*

t t u

u u
ttt*

t t u

tt*»

t t u

t u t

lilt

t u t

till

u t t

u u
• III

c o c !
PPH !

tttt

t u t

ttt*

t t u

t u *

u u

t u *

tttt

t u *

ittt

III*

* * * *

u u
u u
t u t

t u t

u u
t u t

t u t

u u

1

1
1

lilt

t t u

u t t

tttt

t u t

t t u

t u *

»**«

t u *

• * * *

t u t

Itt*

t u t

ttt*

tttt

u t t

t u *

1**1

t u t

U l l

t u *

Itt*

u t t

•I**

•ttt

uu
t u t

1**1

ttt*

tttt

**»•

* * * *

ttt*

t u t

Itt*

***»

tttt

u u
III*

u t t

! Code

ISt -O-3S

42



~'ATE : NOV 29th, 1993 PAGE 3

CLIENT : PV BOILER
SITE : HUN : UATA8O.EXM. NOV 24th, 1993

; 02 ; co2 ; co ! HOI :
HA«_-._i *.'•. 11 . P P I ; . PPJ i

^ S W E S J . C A L VALUES;
1C ZRO: l t u " " " " • " • »••*
IC SPN: *•»• *••• m » u t l u u

SC ZRO: 0.02 0.12 -0.15 0.27 »«»*
iifcSZRO: «»»» I »•«• X •**» J »»•» X »»»* X *'•• X • ' « • X »»«» X b.OX-l.OX-P

SC SPN: 4.98 15.07 10.30 12.39 »•»» »•»» «»»» •»»»
=1AS SPN: »•»« X » « X «•«• X »«»« X ««»» X «»» X •»»» X •»*» X 5 W - 1 . 0 X - P

rnmn-. 0.25 x 0.00 x 0.73 x -o.76x 0.00 x o.oux 0.00 x 0.00 x
5PN DRR: 0.00 X 0.00 X -0.01 X 0.00 X 0.00 X 0.00 X 0.00 X 0.00 X

1
1

1 .

U K

ttlt

U U

1
1

. .. 1

till

lilt

till

till

lilt

till

F

i

2.

5.

1LE
HUN

i

LC5 - |

OX O.OX

OX 1.2X

I D :
:

0 2 ;
x;

-p PEI

-P PB

2-DIOX
D A T A 8 0 .

CO? ! CO

f 1 r r n

tfQMD AT TIKE

tfOMB AT TIKE

E X M .

, m .

; m ;
• •«-

12:26-<1

NOV

»-H !

2 4 T I

COc ',
''PH ;



JATE : NOV 29th, 1993 PAGE 4

CLIENT :
SITE :

GAS
02

C02
CO
NOx

PV BOILER

EMISS
__LIM1T !

0.00
0.00
0.00
0.00
0.00
0.00
0.00

: 0.00

UNITS

FILE
RUN

.W.

o.oo
0.00
3.00
0 .00
0.00
0. 00
0.00
0.00

ID: 2-D
: DAT

GAS COMP
*p

o. oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00

IOX
A80.EXM. NOV 2

- PHY SI

BAR PRES.
PROCESS
PROC.RATE
FUEL
FUEL RATE
STACK D1A
F FACTOR
Q-STK GAS
PIT(i nWC)

4th. 1993

CAL DATA

30.00 inch Hq.
1 NO I N
0.00 MW
VAPOR

28.00 K i b/hr
0.00 inches
0.00
0.00 0F6:22B0
0.00 :22B5 86

GAS
INSTRUMENT INFORMATIOH

MAKE !...MODE.L. 'L_SCALE._J.._FLOW
RECORDER TRACE I.D.

.CHANNEL, i .PEN TYPE._.i. COLOR
02 %:Teledyne0-10

C02 %:Horiba
CO ppm-.TECO

NOx ppm:TECO0-1O0ppm

0-25%
0-100ppm



DATE: NOV 2 9 t h , 1993
CARNOT

PA'JE 1

|TA F I L E : DATA81.EXM, NOV 2 4 t h . 1993

TEST INFORMATION

"L1ENT

UNIT(S)
PILE ID

PV BOILER

3-DIOX

RUN START : 1 2 : 3 1 : 5 7 - STOP

PERSONNEL

CHF

:40

J E T U P / CALI_BRAI I ON I. NFORMAT I OH
GAS F S 1 C : GAS 1 GAS 2 GAS 3 GAS 4 GAS 6

OPERATOR
ASSISTANT
CLIENI
APCD

L C : GAS 1 GAS I GAS J GAS 4 i ' S 5 S C : GAS 1 UAS i GAS 3 L-AS 4 GAS 5

02 I J ) : 10 .0 0 . 0
C02 ( J ) : 2 5 . 0

CO ( ppn): 20.0
KOx ( op i t l : 25.0

( ) : 1.0
t ): 1.0
( I : 1.0
( ) : 1.0

OPERATOR MESSAGES:

6.0 5.0 b.O 0.0

0.0 >2.6 15.1 15.1 0.0
0.0 fc4.8 55.6 0.0 0.0
0.0 91.5 51.2 0.0 12.9

0.(1 5.0

15.1

0.0
12.9

0.0
0.0

10.6
0.0

RIFT COHSECTED EHH1SSI0HS DATA lsu j«ary - t ie fe rence net

! 0 2 ! co2! c o ! NOI ',
RAlr_l. L l *

| P/F ;
• i w i Hil"_.i i - i. ....i

HAXIHIM: 4.95 15.14 2.11 23.85 0.00 0.00 0.00 0.00

KIK1KUM: 2.52 0.13 -0.22 11.95 0.00 0.00 0.00 0.00

AVERAGE: 2.73 14.43 0.05 21.39 0.00 0.00 0.00 0.00

0 2 ! C02; co ' , HOI ;

t t i

M» t*«

I I I

l i t

I I I

coc
CALCS-; \ \ x ; PP« ; PPH i m ! m'^

»•• »«« »»» »«» »*» *«»

I I I

»»»

I I I

I I I

IQUATJ.ONS:.
2han O = CHO
Dhan 1 = CH1
:han 2 = CH2

F : h a n 3 = CH3
4 = C H 3 * ( 1 7 . 9 / ( 2 0 . 9 - C H O ) )
5 = C H 2 * ( 1 7 . 9 / ( 2 0 . 9 - C H O ) )
ft = r H i * I 1 '> . 9 / ( v n , g - rj H fj ) )



DATE : NOV 29th, 1993

CLIENT : PV BOILER
SITE :

*i!_rk Run.Start !: 1?;32:57 . Har^ •<.•• y ; p ».. !?:<.••::

I 92 ; C02 ; - ; !;:••- !

F l i :
! -I'M

\ r'V

M t i M M Li\% l i l t I f I I * , i i i t i l t l » « > '• ' ,•".

i : : i m i H i t t : t i ' ; : • t . . i i i t i i . . j

,; ' .' t 1 ; •• •; ', : i " i » 1 1 •• . » : i :.' . I ' l l > '• . \ '

i : t l t 1 » > I I I : E J ĵ M i l 5 I ' D >. ; : i i x , ; l ; \ .I'.i •, •. ....

: . i ^ ;5.i)2 ';(}.-i'J •.-.' «'••" u:: lllt "i;

u^r'';EiJ EK:Li!O:^ W n (iL'ST-i! i.'
lit U « M l

ill til Itl 1(1

It* ill lit Itl tit III It*

t i t

CO
Ri¥ - L._L

• s l O N - D R I F
il: i2::2
... 0.0
s. .15.0
...30.0
...45.1
...60.2
-...75.3
...90.4
..105.4
..120.5
-.135.6

•.'.isthr
..154.2

!:57
5.00

2.60
2.57
2.58
2.58
2.62
2.60
2.62

$:?!
• .UO

0.13

• V \ 1 1
! L

1
. . . . _ 1 _..

^ C O R R E C T E D E M M I S S I O N S DATA

0.10
J<4*
15.10
15.11
15.11
15.06
15.02
15.06
15.04
15.05

TfTui
0.02

0.02
IJSr

-0.26
-0.26
-0.27
-0.24
-0.25
-0.23
-0.25
-0.25

-U.Ub"
2.b1

12.91
Vhtit
22.82
23.03
23.16
23.76
23.73
23.97
23.70
23.43

lb.38
8.51

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

u.uu
0.00

0.00
0.00
0.00
0.00

' 0.00
0.00
o.oo
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.G3
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00

0.00
0.00

2-6° 15-oJ- -o-iS

}

1 02 1 C02 ', CO | NOx ; NOxc \ COc |
t i ! %'L m . \ _PPH ! PPM i. PPM |_ Code

(detailed)

lilt
till

tttt

tttt

tttt

lllt

tilt

ttt*

tttt

tilt

ttlt

tttt

H i t

•III

tttt

tttt

lilt

tttt

tttt

tttt

tttt

tttt

tttt

tttt

Ittt
H i t

tttt

tttt

•III

tttt

tttt

ttt*

tttt

tttt

t u t

tttt

tltl
Ittt

tttt

tttt

tttt

tttt

tttt

tttt

tttt

tttt

tttt

tttt

Ittt
tttt

tttt

tttt

M i l

Ittt

ttt*

tttt

ttt*

tttt

tttt

till

tltt
Itll

tilt

ttt*

lilt

tttt

till

ttt*

tttt

ttt*

ttt*

tttt

Ittt
tttt

tttt

tttt

ttt*

tttt

Itll

lilt

tttt

III*

ttt*

III!

til*
tttt

lilt

tttt

till

tttt

ttt*

tttt

tttt

11*1

ttt*

Itll



ATE : NOV 29th, 1993 PAGE 3

CLIENT : PV BOILER FILE ID: 3-D1OX
SITE : RUN : DATA81.EXM. NOV 24th. 1993

i 0 2 ; co2 ! c o ; NOX ; ; ; j ; i 0 2 : C M ; c o ; NOJ ; noxc; coc ; ;
L- ; . _ . » _ ! SLJ—BRP. L _ W S L L . _ i . - - ! L ;. cfcLcs - : *.;. \\ m\ m\ m\ PPH ;

SI-TEST CAL. VALUES:

'C IRQ: '"»» " " " • » • • • • m » I M I " • • u > « 2.M O.OX-P PEHFORMEO AT 11KE - : - : -

" • • > m I M I

» • " »»•« »•«» 5.OJ1156U«5881)0O0O00.M -F PERFORMED AT TIHE 15:03:29

»««» X " ' « X ««•» X «»«• X 5.0X -1.0X -P

»»»« »'»' »*«»

««« \ «»»« j uti j 5.0X-I.0X-P

0.00 X 0.00 X 0.00 X 0.00 X

0.00 X 0.00 X 0.00 X 0.00 X

; SPH:

sCZRO:

AS ZRO:

CSPH:

..S SPH:

" DRFT:
DRFT:

M i l

0.12
M M

5.05
M M

-0.98

0.00

X

X

X
X

I M I

0.06
<><t J

15.07
mi j

0.25

0.00

M M

-0.29
t u t

10.25
M M

X 1

t i n

0.50

X m i

12.92
J MM

M8X
X -0.25 X

X

X

-0.
0.

M M

M M

M M

M M

M M

93 X
00 X



DATE : NOV 2 9 t h , 1993 PAGE 4

CLIENT :
SITE

.GAS.

GAS

.
02C02
CO

NOX

02 %
C02 %

CO
NOx

ppm
ppm

PV BOILER

EMISSION LI Ml
LIMIT !. UNITS

6.00
0.00
0.00
0.00
0.00
0.00
0.00

: 0.00

INSTRUMENT I
MAKE ! MODEL

:Te1edyne0-10
:Hori ba
:TECO
:TECO0-100ppm

FILE
NUN

ID: 3-D
: DAT

IS M.W. <5AS COUP
i

i

0.00
0 .00
0.00
0.00
O.uO
0.00
0.00
0.00

NFORMATION

0.00
U . 00
0.00
0 .00
o. ou
0.00
0.00
0.00

I OX
A6I. E*M. NOV 24th, 1993

PHYSICAL DATA

BAR PRES.
PROCESS
PROC.RATE
FUEL
FUEL RATE
STACK DIA
F FACTOR
Q-STK GAS
PIT(i nWC)

30.00 inch Hg.
INC IN
0.00 M\
VAPOR

23.00 H Ib/hr
0.00 inche:"
0.00
0.00 0F6:22B0
0.00 :22B5 8^

RECORDER TRACE I.D.
1 SCALE ! FLOW CHANNEL ', PEN

1
0-25%
0-100ppm

TYPE ! COLOR







i t
I! I I

111
'Ml SI!

! :l
I i

1
11

i l i !
! i i i

IF? TT

I i i

! i I

! I ! bo' I ISO'
11

I I I I 70 i
! i | i ! ;
' 80 U i

I ! I 1
100 -

00

l-il
i9o: so 111 70 50, 30 •• 2 0

I I I i

i I i
I

i i

! M !
MM

MM
MM

M i l

11

UP I j j | | M
i iI

i I

1 ! I ! ! i

I!
I ! Hlil i

i
rrR

I !

i l l !
11

M !

U 20 140 sol ; i 70 !

II

BO I i ! 90 II
I 100

oo

J l l
i90 rtf?0- •60 n : ! ! i30.! j j

• ' • ! ! | MM !! I iW!

V. Si II i
1

n ! I j ! I ! MiTST
M MV| I |

11
i

! i T l

> | I i M Mi;
Ml

11

; i I ! !

ILL
11 M 1

M I
MIA

i l i i
II

i l l
1 l i I

Mi! I I !
MH
Mil

! i

! ! I
>

I I M

Ell '10 2 0 m 30 AO I 6 70 80 100
flop so: i i i 7 0

.1 I ! n n 1 1 : 3o:!
I!

lo

I I

TTt

! i i Mi j] I IMT

lit ijj I !
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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:.
LOCATION:
PROJECT NO: '
TEST DATE:
TEST NUMBER:

T REF (E)

Component

2378 TCDD

12378 PeCDD
123478 HxCDD

123678 HxCDD
123789 HxCDD
1234678 HpCDD
OCDD
2378 TCDF

12378 PeCDF
23478 PeCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF

123789 HxCDF
1234678 HpCDF
1234789 HpCDF
OCDF
TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD
TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF

TOTAL HpCDF

TOTAL PCDD/PCDF

LACSD/PVERC
UNIT 2 OUTLET
11391;
11/23/93
1-DIOXlN
60

ng/train

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

<

0.043
0.061
0.061
0.061
0.060
0.048

0.18

0.044

0.034
0.033
0.047
0.041
0.047
0.049
0.062
0.060
0.042
0.043
0.061
0.060
0.048
0.073
0.033
0.046
0.060

0.65

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

<

INITIALS:
VMSTD(DSCF):
QSD(DSCF/MIN):

CO2,%:

O2,%:

ng/dscm

0.013
0.018
0.018
0.018
0.018
0.014
0.053

0.013
0.010
0.010
0.014
0.012
0.014
0.014
0.018
0.018
0.012
0.013
0.018
0.018
0.014
0.021

0.0097
0.013
0.018

0.19

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

<

DVK
120.34
13,403
15.01
2.47

Ib/hr

6.3E-10
9.0E-10
9.0E-10
9.0E-10 •
8.8E-10
7.1E-10
2.7E-O9

6.5E-10

5.0E-10
4.9E-10
6.9E-10
6.0E-10
6.9E-10
7.2E-10
9.1E-10
8.8E-10
6.2E-10
6.3E-10
9.0E-10
8.8E-10
7.1E-10
1.1E-09
4.9E-10
6.8E-10
8.8E-10

9.SE-O9

ND< Species not detected

Calculations:
ng/dscm=ng/train/ Vmstd,dscf* 35.31dscf/mA3
Ib/hr=ng/train/ Vmstd,dscPQsd, dscf/min*60 min/hr/454 x 10A 9 ng/lb

2/3/94 4:04 PM



DIOXIN/FURAN EMISSIONS
PVERG UNIT 2
NOVEMBER 1993

CLIENT:
LOCATION:
PROJECT NO:
TEST DATE:
TEST NUMBER:
T REF (F):

LACSD/PVERG

UNIT 2 OUTLET

11391
11/24/93
2-D1OXIN
60

INITIALS:
VMSTD(DSCF):

QSD(DSCF/M1N):
CO2,%:
O2,%:

DVK
121.06

13,552
15.28
2.56

Component

2378 TCDD
12378 PeCDD

123478 HxCDD
123678 HxCDD

123789 HxCDD
1234678 HpCDD
OCDD

2378 TCDF
12378 PeCDF
23478 PeCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF
123789 HxCDF

1234678 HpCDF
1234789 HpCDF
OCDF
TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD
TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

TOTAL PCDD/PCDF

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

<

ng/train

0.053
0.060

0.061

0.060
0.062
0.031

0.23

0.039
0.032
0.031

0.030
0.031

0.032
0.031

0.060
0.061

0.032
0.053
0.060
0.062
0.031

0.098
0.031
0.031
0.061

0.69

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

<

ng/dscm

0.015
0.018

0.018
0.018
0.018

0.0090
0.067

0.011
0.0093

0.0090
0.0088
0.0090

0.0093
0.0090
0.018
0.018

0.0093
0.015
0.018
0.018

0.0090

0.029
0.0090
0.0090
0.018

0.20

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

<

Ib/hr

7.8E-10
8.9E-10

9.0E-10
8.9E-10
9.2E-10
4.6E-10
3.4E-09

5.8E-10
4.7E-10
4.6E-10
4.4E-10
4.6E-10
4.7E-10
4.6E-10

8.9E-10
9.0E-10
4.7E-10
7.8E-10
8.9E-10
9.2E-10
4.6E-10
1.4E-09
4.6E-10
4.6E-10
9.0E-10

1.0E-08

ND< Species not detected

ng/dscm=ng/train/ Vmstd,dscf» 35.31dscf/mA3
lb/hr=ng/ t ra in/ Vmstd,dscf*QscL dscf/min*60 min/hr/454 x 10A 9 ng/ lb

2/3/94 4:05 PM



CLIENT:
LOCATION:
PROJECT NO:
TEST DATE:
TEST NUMBER:
T REF (F): ,

DIOXIN/FURAN EMISSIONS
PVERG UNIT 2

NOVEMBER 1993

LACSD/PVERG
UNIT 2 OUTLET
11 391
11/24/93
3-DIOX1N
60

INITIALS:
VMSTD(DSCF):
QSD(DSCF/MIN):
CO2,%:
02,%:

DVK
123.27
13,514
15.13
2.58

Component ng/train ng/dscm Ib/hr

2378 TCDD
12378 PeCDD
123478 HxCDD
123678 HxCDD
123789 HxCDD
1234678 HpCDD
OCDD
2378 TCDF
12378 PeCDF
23478 PeCDF
123478 HxCDF
12367S HxCDF
234678 HxCDF
123789 HxCDF
1234678 HpCDF
1234789 HpCDF
OCDF
TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD
TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

TOTAL PCDD/PCDF

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

0.044
0.073
0.14
0.13
0.12

0.058
0.17

0.057
0.029
0.029
0.076
0.066
0.075
0.079
0.060
0.064
0.057
0.044
0.073
0.13

0.058
0.12

0.029
0.074
0.060

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

0.013
0.021
0.040
0.037
0.034
0.017
0.049
0.016

0.0083
0.0083
0.022
0.019
0.021
0.023
0.017
0.018
0.016
0.013
0.021
0.037
0.017
0.034

0.0083
0.021
0.017

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
NIX
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

6.4E-10
1.1E-09
2.0E-09
1.9E-09
1.7E-09
8.4E-10
2.5E-09
8.3E-1O
4.2E-10
4.2E-10
1.1E-09
9.6E-10
1.1E-09
1.1E-09
8.7E-10
9.3E-10
8.3E-10
6.4E-10
1.1E-09
1.9E-09
8.4E-10
1.7E-09
4.2E-10
1.1E-09
8.7E-10

ND< 0.82 ND< 0.23 ND< 1.2E-08

ND< Species not detected

Calculations:
ng/dscm=ng/train/ Vmstd.dscf* 35.31dscfymA3
lb/hr=ng/train/ Vmstd.dscPQsd, dscf/min*60 min/hr/454 x 10A 9 ng/lb

2/22/94 9:14 AM Q VC



AVERAGE DIOXIN/FURAN EMISSIONS
PVERG UNIT 2

NOVEMBER 1993

NAME ng/dscm Ih/lir

2378 TCDD
12378 PcCDD
123478 HxCDD
123678 HxCDD
123789 HxCDD
1234678 HpCDD
OCDD
2378 TCDF
12378 PcCDF
23478 PcCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF
123789 HxCDF
1234678 HpCDF
1234789 HpCDF
OCDF
TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD
TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

TOTAL PCDD/PCDF

ND<
ND<
ND<
ND<
ND<
ND<

<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

0.014
0.019
0.025
0.024
0.023
0.013
0.056
0.014

0.0092
0.0090

0.015
0.013
0.015
0.015
0.018
0.018
0.013
0.014
0.019
0.024
0.013
0.028

0.0090
0.015
0.018

ND<
ND<
ND<
ND<
ND<
ND<

<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

6.8E-10
9.5E-10
1.3E-O9
1.2E-09
1.2E-09
6.7E-10
2.8E-09
6.8E-10
4.6E-10
4.5E-10
7.5E-10
6.7E-10
7.5E-10
7.7E-10
8.9E-10
9.0E-10
6.4E-10
6.8E-10
9.5E-10
1.2E-09
6.7E-10
1.4E-09
4.5E-10
7.4E-10

. 8.9E-10

0.21 1.1E-08

ND< Species not detected

2/22/94 9:16 AM



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

CLIENT:
LOCATION:

PROJECT NO:..

TESTDATE:
TESTNUMBER:

Component

2378 TCDD
OTHER TCDD
12378 PCDD
OTHER PCDD

123478 HXCDD
123678 HXCDD

123789 HXCDD
OTHER HXCDD
1234678 HPCDD

OTHER HPCDD
OCDD

2378 TCDF
OTHER TCDF
12378 PCDF
23478 PCDF
OTHER PCDF
123478 HXCDF

123678 HXCDF
234678 HXCDF
123789 HXCDF
OTHER HXCDF
1234678 HPCDF
1234789 HPCDF
OTHER HPCDF

OCDF

LACSD/PVERG
UNIT 2 OUTLET

11391

11/23/93
1-D1OXIN

ng/dscm

0.013
0.000
0.018
0.000

0.018
0.018
0.018
-0.036
0.014

0.000
0.053

0.013
0.009
0.010
0.010

-0.010
0.014
0.012
0.014
0.014
-0.040
0.018
0.018
-0.018

0.012

1NT1T1ALS:
VMSTD(DSCF):

OSD(DSCF/M1N):
QSD(dscm/min)

CO2,%:
O2%:

CA DOHS

FACTORS

1.00000
0.00000
1.00000
0.00000

0.03000
0.03000
0.03000
0.00000
0.03000

0.00000
0.00000

1.00000
0.00000
1.00000
1.00000
0.00000
0.03000
0.03000
0.03000

0.03000
0.00000
0.03000
0.03000
0.00000

0.00000

DVK
120.34

13,408
379.72
15.01
2.47

TOXIC

EQUIV

0.01262
0.00000
0.01790
0.00000

0.00054
0.00054
0.00053
0.00000
0.00042
0.00000
0.00000

0.01291
0.00000
0.00998
0.00968
0.00000
0.00041
0.00036
0.00041
0.00043
0.00000
0.00055
0.00053
0.00000
0.00000

TOTAL PCDD/PCDF

TOTAL PCDD TOX EQUIV*
TOTAL PCDF TOX EQUIV*

TOTAL TOX EQUIV
(23,7,8 TCDD EQUIV)

0.19

PJJ22
0.035

0.068

TOTAL PCDD/PCDF, lb/hr
TOTAL TOXIC EQUIV., lb/hr:

9.5E-09
3.4E-O9

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

2/3/94 4:31 PM



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

CLIENT:
LOCATION:

PROJECT NO:
TESTDATE
TEST NUMBER:

Component

2378 TCDD
OTHERTCDD
12378 PCDD
OTHER PCDD
123478 HXCDD
123678 HXCDD
123789 HXCDD
OTHER HXCDD
1234678 HPCDD

OTHER HPCDD
OCDD
2378 TCDF
OTHER TCDF

12378 PCDF
23478 PCDF
OTHER PCDF
123478 HXCDF
123678 HXCDF

234678 HXCDF

123789 HXCDF
OTHER HXCDF
1234678 HPCDF
1234789 HPCDF
OTHER HPCDF
OCDF

LACSD/PVERG
UNIT 2 OUTLET

11391
11/24/93
2-DIOXIN

ng/dscm

0.015

0.000
0.018
0.000
0.018
0.018
0.018
-0.035

0.009
0.000
0.067
0.011

0.017

0.009

0.009
-0.009
0.009
0.009
0.009

0.009
-0.027
0.018
0.018
-0.018
0.009

1NT1T1ALS:
VMSTD(DSCF):

QSD(DSCF/M1N):
QSD(dscm / min)
CO2,%:
O2%:

CA DOHS

FACTORS

1.00000

0.00000
1.00000
0.00000
0.03000
0.03000
0.03000
0.00000

0.03000
0.00000
0.00000
1.00000

0.00000

1.00000
1.00000
0.00000
0.03000
0.03000

0.03000
0.03000
0.00000
0.03000
0.03000

0.00000
0.00000

DVK
121.06

13,552
383.80
15.28
2.56

CA
TOXIC

EQUIV*

0.01546

0.00000
0.01750
0.00000
0.00053
0.00053
0.00054
0.00000

0.00027
0.00000
0.00000
0.01138
0.00000

0.00933
0.00904
0.00000
0.00026
0.00027

0.00028
0.00027
0.00000
0.00053
0.00053
0.00000
0.00000

* • •

TOTAL PCDD/PCDF

TOTAL PCDD TOX EQUIV*
TOTAL PCDF TOX EQUIV*

TOTAL TOX EQUIV*
(2,3,7,8 TCDD EQUIV)

0.20

0.035
0.032

0.067

TOTAL PCDD/PCDF, lb/hr.
TOTAL TOXIC EQUIV., lb/hr:

1.0E-08
3.4E-O9

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

2/3/94 4:31 PM



DIOXIN/FURAN TOXIC EQUIVALENTS DATA
CALIFORNIA DOHS METHOD

PVERG UNIT 2
NOVEMBER 1993

CLIENT:
LOCATION:
PROJECT NO:
TESTDATE:
TEST NUMBER:

Component

2378 TCDD
OTHER TCDD
12378 PCDD
OTHER PCDD
123478 HXCDD
123678 HXCDD
123789 HXCDD
OTHER HXCDD
1234678 HPCDD
OTHER HPCDD
OCDD
2378 TCDF
OTHER TCDF
12378 PCDF
23478 PCDF
OTHER PCDF
123478 HXCDF
123678 HXCDF
234678 HXCDF
123789 HXCDF
OTHER HXCDF
1234678 HPCDF
1234789 HPCDF
OTHER HPCDF
OCDF

LACSD/PVERG
UNIT 2 OUTLET
11 391
11/24/93
3-DIOX1N

ng/dscm

0.013
0.000
0.021
0.000
0.040
0.037
0.034
-0.074
0.017
0.000
0.049
0.016
0.018
0.008
0.008
-0.008
0.022
0.019
0.021
0.023
-0.064
0.017
0.018
-0.018
0.016

INTITIALS:
VMSTD(TJSCF):
QSD(DSCF/MIN):
QSD(dscnVmin)
CO2,%:
02%:

CA DOHS
FACTORS

1.00000
0.00000
1.00000
0.00000
0.03000
0.03000
0.03000
0.00000
0.03000
0.00000
0.00000
1.00000
0.00000
1.00000
1.00000
0.00000
0.03000
0.03000
0.03000
0.03000
0.00000
0.03000
0.03000
0.00000
0.00000

DVK
• 123.27

13,514
382.73
15.13
2.58

CA
TOXIC
EQUTV

0.01260
0.00000
0.02091
0.00000
0.00120
0.00112
0.00103
0.00000
0.00050
0.00000
0.00000
0.01633
0.00000
0.00831
0.00831
0.00000
0.00065
0.00057
0.00064
0.00068
0.00000
0.00052
0.00055
0.00000
0.00000

TOTAL PCDD/PCDF

TOTAL PCDD TOX EQUIV*
TOTAL PCDF TOX EQUIV*

TOTAL TOX EQUIV*
(2,3,7,8 TCDD EQUIV)

0.23

0.037
0.037

0.074

TOTAL PCDD/PCDF, lb/lir:
TOTAL TOXIC EQUIV., lb/hr:

1.2E-08
3.7E-09

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

2/22/94 9:20 AM s ^ \



AVERAGE DIOXIN/FURAN TOXIC EQUIVALENTS DATA
CALIFORNIA DOHS METHOD

PVERG UNIT 2
NOVEMBER 1993

Component ng/dscm CA DOHS
FACTORS

1.00000
0.00000
1.00000
0.00000
0.03000
0.03000
0.03000
0.00000
0.03000
0.00000
0.00000
1.00000
0.00000
1.00000
1.00000
0.00000
0.03000
0.03000
0.03000
0.03000
0.00000
0.03000
0.03000
0.00000
0.00000

CA
TOXIC

EQUIV*

0.01356
0.00000
0.01877
0.00000
0.00076
0.00073
0.00070
0.00000
0.00040
0.00000
0.00000
0.01354
0.00000
0.00921
0.00901
0.00000
0.00044
0.00040
0.00045
0.00046
0.00000
0.00053
0.00054
0.00000
0.00000

2378 TCDD
OTHER TCDD
12378 PCDD
OTHER PCDD
123478 HXCDD
123678 HXCDD
123789 HXCDD
OTHER HXCDD
1234678 HPCDD
OTHER HPCDD
OCDD
2378 TCDF
OTHER TCDF
12378 PCDF
23478 PCDF
OTHER PCDF
123478 HXCDF
123678 HXCDF
234678 HXCDF
123789 HXCDF
OTHER HXCDF
1234678 HPCDF
1234789 HPCDF
OTHER HPCDF
OCDF

0.0136
0.000
0.0188
0.000
0.0253
0.0242
0.0234
-0.049
0.013
0.000
0.056
0.014
0.015
0.0092
0.0090
-0.009
0.015
0.0133
0.0149
0.0153
-0.044
0.018
0.018

-0.0180
0.0127

TOTAL PCDD/PCDF 0.208

TOTAL PCDD TOX EQUIV*
TOTAL PCDF TOX EQUIV*

0.035
0.035

TOTAL TOX EQUIV*
(2,3,7,8 TCDD EQUIV)

0.069

TOTAL PCDD/PCDF, lb/hr:
TOTAL TOXIC EQUIV., lb/hr:

1.1E-08
3.5E-09

ALL TOXIC EQUIVALENT VALUES ARE IN UNITS OF ng/dscm

2/22/94 9:19 AM



DIOXIN/FURAN BLANK LEVELS
PALOS VERDES PVERG UNIT
NOVEMBER 1993

Component

2378 TCDD
12378 PeCDD
123478 HxCDD
123678 HxCDD
123789 HxCDD

1234678 HpCDD
OCDD
2378 TCDF
12378 PeCDF

23478 PeCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF
123789 HxCDF

1234678 HpCDF
1234789 HpCDF
OCDF
TOTALTCDD
TOTAL PeCDD

TOTAL HxCDD
TOTAL HpCDD
TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF

TOTAL HpCDF

Method Blank
ng

ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

ND<
ND<
ND<
ND<
ND<

ND<

0.098
0.062
0.13
0.11
0.11

0.048
0.12

0.029
0.053

0.053
0.073
0.063
0.072
0.076
0.061
0.064
0.046
0.098
0.062
0.12

0.048
0.23

0.053
0.071

0.065

Field Blank
ng

ND<
ND<
ND<
ND<
ND<

ND<

ND<
ND<

ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<
ND<

ND<

0.078
0.064
0.087

0.076
0.075
0.032
0.290
0.036
0.020
0.019
0.035
0.030
0.035
0.037
0.061
0.061
0.033

0.0780
0.0640
0.079

0.0320
0.2000
0.0190
0.034

0.061

ND< Species not detected

2/2/94 4:16 PM



CARNOT SOURCE TEST DATA SUMMARY

DIOXIN/FURAN

STACK

Client/Location.........
Unit.
Sample Location
Operating Condition.,

LACSD/PVERG
Boiler No. 2

Slack

Reference Temp (F)
Fuel
Data By
Date of Data Enlrv..

60
LFG
DK

1/28/94

Test No
Date
Test Method
Sample Train
Pitot Factor
Meter Cal Factor
Stack Area (sq ft)....
Sample Time (Min).
Bar Press (in Hg)
Nozzle Diam (in)

1-DIOXIN
11/23/93

CARB428
ES-19
0.840
1.0003
9.17
240

29.85
0.258

2-DIOXIN
11/24/93

CARB428
ES-19
0.840
1.0003
9.17
240

29.85
0.258

3-DIOX1N
11/24/93

CARB428
ES-30
0.S40
1.0484
9.17
240

29.85
0.258

Average

Start/Stop Time
Stack Press (iwg)
Stack Temp (F)
Velocity Head (iwg).
Stack 02 (%)
Stack CO2 (%) ,
Meter Vol (acf)
Meter Temp (F)
Meter Press (iwg)
Liquid Vol (ml)

1450/1906
-0.29
336.4

0.4283
2.47
15.01

125.944
84.4
0.99
563.5

0810/1220
-0.08
334.7
0.4320

2.56
15.28

126.115
81.8
0.95
544.8

1050/1500
-0.10
341.8

0.4247
2.58
15.13

120.414
72.7
1.12

517.2

-0.155
337.6
0.428
2.54
15.14

124.158
79.7
1.02

541.8

Std Sample Vol (SCF)
Std Sample Vol (SCM)
Std Sample Vol (NmA3)
Moisture Fraction
Stack Gas Mol Wt
Stack Gas Velocity (ft/scc)..
Stack Flow Rate (wacfm)...
Stack Flow Rate (dscfm)
Isokinetic Ratio (%)

120.335
3.407
3.175
0.179
28.27
45.60
25,092
13,411
94.4

121.059
3.428
3.194
0.173
28.38
45.65
25,118
13,555
94.0

123.270
3.491
3.253
0.163
28.48
45.38
24,970
13,514
96.0

121.555
3.442
3.207
0.172
28.37
45.55
25,060
13,493
94.8

EMD1OXIN
9:11
2/22/94



C L I E N T _ _ _
SAMPLE LOCATION
OPERATOR/ASSISTANT.

fctv.W*- O"-

SAMPLE TRAIN TEST DATA
UNIT 2 " TEST NO. \-~O: °X -k METHOD
TEST CONDITION AMB. TEMP, *F

PAGE

__ METER VOL. (START/END).
PROJECT I
DATE /I-

O F _
'To r.'

PRETEST DATA:
Barometric Press., in. Hg.
Assumed Slack Press.
Assumed Moisluro
Assumed Molecular Wl.
Assumed A p -
Assumed A H
Slack Diameter, in.
Sample Time: Total

per point
Total of Traverse Points

x AP

EQUIPMENT INFO:
Meter No.
Meter. Yd.
CFM <Ji) A l l - 1.0
Pilol ID, Cp
Oj/CO, MOIIKXJ

Tollon Connecllng
Line (Y/N)

PIOIXJ: Mall

Length
Nozzle: Mall

Diam.
Filtor: No.

Mall
wo-oni

IOUL Moil Wx(liiKJ)

»2

»3

*5

To la l C < r \
POST TEST INFO:
Filler Appoaranoo
Impingor Appearance
Silica Gel Spent (Y/N)

Wliul SAMPLE TRAIN LEAK CHECK:
CfM Yas. • Pilot

PlIJ- T(!Sl

Posl-Tesl

PHE-TEST CAUOHA TION CHECK:
Motor Muter Temp.

Ijmc A ) j Qcadjna IQ Qyj

Inil.

Final

SAMPLE
..-POINT

?

1
•SWP

" •

TIME

i^io
,5 IS
iS sr>
\ir(?S
I(*O4

METER CONDITIONS

AP

,zs

>sv

-so

.HO

All

^ 1
•̂ '/,*%
|.v|

A ^

METER
nEADING

70S. Vh°\

TEMPERATURES. V ~Gp/uhr

STACK

T3S

PROnE

^ ^

^ 5 -
^ '
^ ^
7*5%

7Z5
£-75"

- V

METER
IN

4c/

if
??-

OUT

£3

*/

11

OVEN

£7r
^ >
2k"7S"
^ ^
^ ^ /

V.;-?

OUT

S-5-

1

*n
zn

?x

?.*•

i^

VAC.

V.3
fc.t

67

STATIC
PRESS.

Iwg

CHAIN OF CUSTODY
INFORMATION

lmpiniji!i<i 1 ondwl *̂ - ' /"—

Impingors fiDfovori'd '

Filloi Lo.id.-d C ty F-

Fillci nccovoted

Piobo Wash

TEST SUMMARY

Cnlciil.ili.-d l>y

CherJicd by

Sample Vol. c 1

Slack Pross , Kwg

A H . iwy

A P. iwy

Moloi Temp, 'f

Stack Temp..#F

Water Collected, g

O/CO,

Comments:

-

PMF-057



CARROT
CLIENT
SAMPLE LOCATION
OPERATOR/ASSISTANT fdrC I' i" \f>Q

SAMPLE TRAIN TEST DATA .
UNIT * ? - - TEST NO. .
TEST CONDITION
METER VOL. (START/END)

METHOD. .__ PAGE
AMB. TEMP.,'F__ PROJECT # ' fJ

DATE / / - 1--3 -
ft "'

PRE-TEST DATA:
Barometric Press., in. Hg.
Assumed Slack Press.
Assumed Moisturo
Assumed Molecular Wl.
Assumed A p
Assumed A H
Slack Diameter, in. ^
Sample Time: Total''

per point
Total ol Traverse Points

AH=_I

EQUIPMENT INFO:
Meier No.
Moler, Yd.
CFM<S>AH - 1 . 0 . -
Pilol ID. Cp ""'
( t yCO, MolhwJ <"""" ,
Tollon Connecting^ 7.

Llnto4*W)L
Ptobo: Mall

Length
Nozzle: Mal l

-D iam.
No.
Mall

linn. Mao WLUiiisJl

Total

POST TEST INFO:
Filler Appoaranco
Impingor Appnaranco
Silica Gel Spent (Y/N)

SAMPLE TRAIN LEAK CHECK:

£LM y a c Eiioi iniL

Piu Tost _ .

Posl-Tesl

PRE-TESTCALIBRA TION CHECK:
Meter Melot Temp,

l imn A ) j Reading In Old

Inil.

Final

A

SAMPLE
POINT

-^S " %
1
(o
5

4
3
i

f

M''i.

TIME

m\
n ->\
/$ 01/
ft Z\
ft 1\p
r * <J f
tc\nb

METCn CONDITIONS

A P

l£P
yL\^

.35

A H

,v\

lift*
'c(1, '?!

METER
READING

2 "7 6", {/*$>

3 \(j , f C'3
3 ? i \ t \ \ " i -

TEMPERATURES, *F

STACK

Z-il

3 3 ^

3^^

336*/315

pnouE

7 ^ L

•;r7

757-7

METER
IN

90
91

ifL
VI
y(r

V

' • ' • • '

1

OUT

7$T

77
76

, T . ( . - .

OVEN

z£L(

y "i 7

OUT

$"{•

0,

?.?•
?.'r-
7,V
Z,b

t •C/

' / • •

z.T*

VAC.

C>s
u. i
U
(f.o
S'.s

STATIC
PRESS.

Iwg

—V3\

*, ix;

CHAIN OF CUSTODY
INFORMATION

Impincjois 1 ondod ' ' •

Impi! igets nocownfixl ( f~f I -

Pilloi Lo.ni<>d f * 1 ' I •

Pillet Mecovored ^- ' P7 1 * ^

Probt; Wash C^ I } \^

TEST SUMMARY

Cnlculali.ti by: Hfyf-K) #

Clierhed by £?A,C__

Sample Vol. c 1 \~l.£, f/1/ \s-

Sl.ick Ptf.-s?;., *wg * " ~ » "Z- 5 - J \ ^

AH. iwg 6?sY&J & ^

A P. iwg Q^£3~T^— O't-\t%1j¥;
Melei Temp..«F V / , ^ ° ^ 3 1-

Stack Temp. *F ./'!'''/•» T^TT ~ v-^

Wajer Collected, g 5 ^ J S V"
O/CO, 7, .'/"2-5 ^ /

Comments' ^ ^



SAMPLE TRAIN TEST DATA
CLIENT
SAMPLE LOCATION
OPERATOR/ASSISTANT

UNIT ^ <f TEST NO.
TEST CONDITION
METER VOL. (START/END)

METHOD. PAGE & OF S0

\' SzS
AMB. TEMP., »F_

\ C\c,f-
PROJECT#
DATE /

PRE-TEST DATA:
Barometric Press., in. Hg.
Assumed Slack Press.
Assumed Moisture
Assumed Molecular Wt
Assumed A p
Assumed A H
Slack Diameter, in.
Sample Time: Total

per point
.Total ol Travorso Points

AH=- Z-/7 x AP

336,

EQUIPMENT INFO:
Meter No.
Meier. Yd.
CFM(S>AlU 1.0
Pitol ID. Cp
0,/CO, MolhorJ
Tollon Connecting

Lino (Y/N)
Probo: Matt

Longth
Nozzlo: Mall

Dion i.
Fillor: No.

Mall

IV

Malilinn.

«2

13

Total
POST TEST INFO:
Filtor Appoaranon
Implngor Appnaranco
Silica Gel Spent (Y/N)

- l.ih-1

SAMPLE TRAIN LEAK CHECK:

QLM Yac EM

Pru-Tusl

PoslTesl

IniL

PRE- TES TCALIU f\A TION CHECK:
Meter Moter Temp.

Time A n noadiiig 1Q QyJ

Init.

Final

SAMPLE
POINT

^ 0
•7

So

I

•

TIME

<7*o6
<?//

918

1*6

METER CONDITIONS

Al»

Xf
,<//

A M

AT
.10

.4*
'ft

/.Of

jff

,90

METER
READING

33t. *>£$-
2?0./

3r?j

3?3. oZ3-

TEMPERATURES, #F

STACK

~ 3S<
3>3?

3sy
333-

pnottE

Zio

METER
IN

n

Mr

e<?
9#

OUT

7?

7£
Its

OVEN
IMP.
OUT

rc

^Y
S^

o,

S.o

3. Si
3-2-

*f
Z-7

i/s

VAC.

0
e
8
ft

$*-

<?.£

STATIC
PRESS.

Iwg

~.<?7

CHAIN OF CUSTODY
INFORMATION

Imphujws 1 aidod C-*-Ji^~

Impiiigorr, ll("cxjvmi>d ( , / ( / "

Fillor Lo.id<>d ^ ^ / t ^ "

Filler nocovcrcd *"' "* ' "

Probo Wash f~ (4 )"*

TEST SUMMARY .

CntculaliKi liy: "J^ftf

ChecJtcdby- %y1\c

Sample Vol.cC. | 2 6> II § •-"

Slack Pf<;ss . iwg - O- O £ ^

AH. iwg fj# q«i|^ , /

AP. iwg 0-mio
Motor Temp.. *F 9 ( - 5 4

Stack Tomp.. «F 3 X H • Q<f ^

Water Coll«.-cled, g 5bIf-2 ^

/cyco, 2- V=\

Comments-



CARROT
CLIENT
SAMPLE LOCATION
OPERATOR/ASSISTANT

SAMPLE TRAIN TEST DATA
UNIT TEST NO.
TEST CONDITION
METER VOL. (START/END)

METHOD
AMB.TEMP..-F

I
PROJECT I
DATE

PRETEST DATA:
Barometric Press., in. Hg.
Assumed Slack Press.
Assumed Moislmo
Assumed Molecular Wl.
Assumed A p
Assumed A H
Slack Diameter, in.
Sample Time: Total

per point
Total ol Traverse Points

AH=. X AP

EQUIPMENT INFO:
Meter No.
Meier, Yd.
CFM(S>AlU 10
Pilol ID, Cp
O/CO, MolluxJ
Tollon Connecting

Lino (Y/N)
Probo: Mall

Length
Nozzle: Mall

Dinm.
Filter: No.

Mall

Total
POST TEST INTO:
Filler Apponranoo
Implngor Appoaranco
Silica Gel Spent (Y/N)

SAMPLE TRAIN LEAK CHECK:

QLM Yac Eilal Inl

Pro-Tcsl

Posl-Test —

PRE-TES T CALIBRA TION CHECK:
Motor Motor Temp,

lime A y Reading In Quj

Inil.

Final

SAMPLE
POINT

& &

7

3
Is
/

ZTTcsp

\
t

w

TIME

/OZ£
/0 5^^
/ & ^0
///?£•
/) to
// 3£

/ / f<J

/lie

METER CONDITIONS

AP

.53
f i l
ML
//^

/^l
.<*
.n

A M

-7*-
-dl
47,

AO7
• / / * /

/./(/

/JO
/•of

METER
READING

4&>./

^ / . /

TEMPERATURES, *F

STACK

332-
133
33£
33^
3?7
330
338
334

PRODE

zvc
Z7#
Z&7
7,7f

Z70

10/

-i

METER
IN

<<%>

<?/
<?/

fy

OUT

17

78
7$
1 &
10
30

OVEN

&$7
&y/

7s* *

IMP.
OUT

/ ^ ^

o,

<?•<?
z-o
£?

e? -
<?-7
zi>

VAC.

/ 0

'<?'%-

0

STATIC
PRESS.

Iwg

CHAIN OF CUSTODY
INFORMATION

Impinyms 1 oadcd

Impinrjtfrr, lti»covof«>d

FIIIIM Lo.iilixJ

Filhit riocovcti-'d

Pioho Wash

TEST SUMMARY

Cilculnlifl liy

Checked by:

Sample Vol. c 1.

Stack Pross , iwg

A H . iwg

A P. iwg

Moloi Temp., *F

Slack Temp., *F

Walnr Collocled. g

O/CO,

Comments: ^^^
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CLIENT
SAMPLE LOCATION
OPERATOR/ASSISTANT

SAMPLE TRAIN TEST DATA
^Z^- TEST NO. ^ ~ 0UNIT * C^

TEST CONDITION
METER VOL. (START/END)

METHOD. PAGE OF
AMB. TEMP., 'F

/ tIU-160
PROJECT #
DATE _.. W

PRE-TESTDATA:
Barometric Press., in. Hg
Assumed Slack Press.
Assumed Moisturo
Assumed Molecular Wl.
Assumed A p
Assumed A H
Stack Diameter, in.
Sample Time: Total

per point
Total ol Traverse Points

AH =

,'ZIM. EQUIPMENT INFO:
Meier No.
Meier. Yd.
CFM <3> A H - 10
Pilol ID. Cp
CyCO, MolhocJ
Tallon Connecting

Lino (Y/N)
Probo:

Nozzle.

Filler:

Mall
Lonylh
Mall
Diam.
No.
Mall

IW^2

No. 3 7 ? / 7

lino. Mall. WLttusl)

«i

#3

»5

Total
POST TEST INFO:
Fillor Appoaranoo
Impingor Appnaranco
Silica Gel Spcnl (Y/N)

MJfll

3- 1

SAMPLE THAIN LEAK CHECK:
crM yac Pjlol lniL

Pro rust

Posl-Tesl

.J.SJ J2t—

PRE-TEST CALIBfiA VON CHECK:
Mclct Mnlcr Temp.

Emc A y Qcadjua In Qui

Init

Final

SAMPLE
POINT

^ /

z:
it.

r.
<\

i
&,

3
z:
/

TIME

//la
// 2£
,/&

/If*

/33t>
/*?*
WtX>
/</'£

,^<
tfoo

METER CONDITIONS

AP

^ £

#1
49
,3<-

.&

M.
&
<</
MI

AM

/.C6

/-If

/•I/

/.19
,1C
•ft-
ft-

• 90

.9*
/.&
W)

/•?*
Alt*

HI

METER
F1EADING

7<?3.7YO
a>/-/

S6"?-—
V/.J
3?/

4<4

&?.<>>

ft.7

TEMPERATURES, *F X

STACK

3YO
3Y/

ZV/
•i ;•;.:

37t-
3Sf
3Y/
?*>$-
2><*t>

&<+

PROOE

Z7Z
Z3*

?<ri
707

<£<£&£:

KX
Z#£

ZYt
7/31

METER
IN

7/
7Y

7$
1£
77

•72-

71
16
71
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77
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^7
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7 /
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V
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73L

V
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?W
7,76^

r^
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7
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Pilloi Lo.id(K) C / / JZ-

Pillui nccovoccd "•'

Probo Wash \'

TEST SUMMARY

Calciil.-ilt.-d l>y: ' " ^ f t C -

Checked by: "j^A C

Sample Vol. c 1 \ V. 0 • M \ L\ \s

Slack Pinss, rwg — O - \ O '^^

A H . iwg \ . | 7 . 2 , 1 v ^

A P. iwg O-LfZ'-^'h

Motor Temp.. «F ~^'/-^Z. V^

Slack Temp.. *F 7>/.| I • ̂  c> \^

Walpt Collocted. g '5ff*Z- v

O>CO, 7-OS \s

Comments



CARROT
CLIENT P\tlr
SAMPLE LOCATION c-
OPERATOR/ASSISTANT

PRETEST DATA:
Barom^Uic Pfoss In, Hg

Assumed Slack Press.
Assumed Moislmo
Assumed Molecular Wl
Assumed A p
Assumed A H
Slack Diameter
Sample Time: Tolal

J> Pninte

A H - x

•

SAMPLE
POINT TIME

AP

EQUIPMENT INFO:
Meter No.
Meter. Yd.
C F M ( S ) A l l . 1.0
Pilot ID. Cp
O / C O , MothocJ
Tollon Connecting

Une (Y/N)
Probo: Mall

LonQlh
Nozzle' Mall

Dlam.
Filter: No.

MaU

METER CONDITIONS

AP

--

AM
METER

READING

•

SAMPLE TRAIN TEST DATA .%
UNIT <i- TFST NO. FX£i-0 2 M '°£- METHOD
TEST CONDITION AMR. TEMP., *F
METER VOL. (START/END) /

no-ins
37J/6

lam. Mall MUitisJl Wysjadl WUfll

•
«2 f J o • d "h§ ^

13

14

«5

Tnl.-il

v . > > b . > „

? • - - 7 ^ . ' , -
•

POST TEST INFO:
Fillnr Appn.ir.inm

Implngor Appnaranon
Silica Gel Spent (Y/N)

TEMPERATURES, T-

STACK PRODE

1

METER
IN OUT OVEN OUT o, VAC.

^ ._ . PAGE ' OF
PROJECT * i - J V
DATE i ' / > '.

SAMPLE TRAIN LEAK CHECK:
Cfjj Yac, piioj jniL

Pri! Test -O® ( >-> to^_-

PoslTest

PRE-TES1

1

Inil

• CALIBRA VON CHECK:
Meier Motor Temp,

jmfi A y Reading In Out

STATIC
PIIESS.

Iwjj

CHAIN OF CUSTODY
INFORMATION

lmpin>ji:r<-. 1 nn<lc«l ' 1 s

lM,,,in(j,!1S fUKWCf^

rillisi Lo.idixl

f-iltci nucoverud

Probo Wash

TEST SUMMARY

Calculated by

Cliecked by:

Sample Vol. c 1

Slack Pross . iwg

A H . iwg

A P. iwg

Mold Temp.. *F

Stack Tbmp., #F

Watnr Collocled, g

OJCO

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

1.0 INTRODUCTION:

Samples derived from recovered MM5 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 Page 3



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

2.0 ANALYTICAL METHODOLOGY:

2.1 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 MM5 Trains for CARNOT February 7,1994

2.2 FCDD/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 analytical 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.

Zenon Environmental Laboratories Page 6
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4.0 QUALITY CONTROL/QUALITY ASSURANCE (PA/OP
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 security 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 Environmental Laboratories
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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
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APPENDIX 1

ANALYTICAL RESULTS
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Zenon 5555 North Service Road Tel 905 332 8788

Environmental Buningion Gntano Fax 905 332 9169

Laboratories Canada L7L 5H7

Certificate of Analysis

CLIENT INFORMATION

Attention:
Client Name:
Project:
Project Desc:

Address:

Fax Number:

Marc A. Rodahaugh
Carnot
10391
MM5 Train Analyses

110-15991 Red Hill Avenue
Tustin, CA
92680-7388
714-259-0372

LABORATORY INFORMATION

Contact:
Project:
Date Received:
Date Reported:

Submission No.:
Sample No.:

Ron McLeod/Yvonne Bond
AN931089

93/11/30
94/01/21

3LOO36
040623-040626

Phone Number: 714-259-9520

Regional

Laboratories:

British Columbia

Ontario

Quebec

NOTES: '-' = not analysed '<' = less than Method Detection Limit (MDL) 'NA' = no data available

All organic data is blank corrected except for PCDDIF, Hi-Res MS and CLP volatile analyses

Solids data is based on dry weight except for biota analyses.

Organic analyses are not corrected for extraction recovery standards except for isotope

dilution methods, (i.e. CARB 429 PAH, all PCDDIF and DBDIDBF 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 methodologies.

All work rectirded 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:
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Component

Client ID: Laboratory Blank Matrix
Zenon ID: Method Spike #1

Date Sampled: Blank
Units

PCDD/F/F#OFISOMERS
Total Tclrachlorodibenzofurans
Total Pcntachlorodibenzofurans
Total Hexachlorodibcnzofurans
Total Hcptachlorodibenzofurans
Octachlorodibcnzofuran
Total Tclrachlorodibcnzo-p-dioxins
Total Pcntachlorodibenzo-p-dioxins
Total Hcxachlorodibenzo-p-dioxins
Total Heptachlorodibcnzo-p-dioxins
Octachlorodibenzo-p-dioxin
Internal Recoveries
2,3,7,8-T4CDD-13C12
2,3.7,8-T4CDF-13C12
1,2,3,7,8-P5CDD-13C12
1,2,3,6,7,8-H6CDD-13C12
1,2,3,4,6,7,8-H7CDD-13C12
OCDD-13C12
Surrogate Recoveries
2,3,7,8-T4CDD-37CI4

1,2,3,7,8,9-H6CDD-13C12
1,2,3,4,6,7,8-H7CDF-13C12

ng

?c

?c

% Recoveries Blank Matrix
Spike #2

Recoveries

<0.23
<O.O53
<0.071
<0.065
<0.046
<0.098
<0.062
<0.12

<0.048
0.12

56
57
78
99
94
98

NS
NS
NS

0
0
0
0
0
0
0
0
0
1

4.8
9.6
24
12
12
5.6
5.1
18
5.8
12

82
85
103
100
109
114

NS
NS
NS

95
96
119
115
120
113
101
119
116
118

82
85
103
100
109
114

NS
NS
NS

4.8
10
24
12
12
5.4
5.3
18
6.1
12

87
92
103
93
98
103

NS .
NS
NS

95
103
121
120
117
108
105
120
121
120

87
92
103
93
98

103

NS
NS
NS

Client: Carnol Project: 10391
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Component

FB
Client ID: Dioxin
Zenon ID: 040623 93

Date Sampled: 93/11/29
Units

PCDD/F IF # OF ISOMERS
Tolal Tclrachlorodibenzofurans
Tolal Pcntachlorodibenzofurans
Total Hexachlorodibcnzofurans
Tolal Heptachlorodibenzofurans
Octachlorodibenzofuran
Tolal Tetrachlorodibcnzo-p-dioxins
Total Pentachlorodibcnzo-p-dioxins
Total Hcxachlorodibenzo-p-dioxins
Tolal Heptachlorodibenzo-p-dioxins
Octachlorodibenzo-p-dioxin
Internal Recoveries
2,3,7,8-T4CDD-13C12
2,3,7,8-T4CDF-13C12
1,2,3,7,8-P5CDD-13C12
1,2,3,6,7,8-H6CDD-13C12
1,2,3,4.6,7,8-H7CDD-13C12
OCDD-13C12
Surrogate Recoveries
2,3,7,8-T4CDD-37C14
1,2,3,7,8,9-H6CDD-13C12
1,2,3,4,6,7,8-H7CDF-13C12

ng

1-Dioxin
040624 93
93/11/23

2-Dioxin
040625 93
93/11/24

3-l)ioxin
040626 93
93/11/24

<0.20
<0.019
<0.034
<0.061
<0.033
<0.078
<0.064

<0.079
<0.032

0.29

76
75
90
93
88
88

69
115
76

0
0
0
0
0
0
0
0
0
1

<0.O73
<0.033
<0.046
<0.060
<0.042

<0.043
<0.061
<0.060
<0.048

0.18

83
87
95
102
95
100

81
149*
89

0
0
0
0
0
0
0
0
0
1

<0.098
<().O31
<0.031
<0.061
<0.032

<O.O53
<0.060
<0.062

<0.031
0.24

91
103
103
110
99
100

91
144*
98

0
0
0
0
0
0
0
0
0
1

<0.12
<0.029
<0.074
<0.06()
<0.057
<0.044
<0.073
<0.13

<0.058
<0.17

78
86
94
94
92
94

77
108*
87

0
0
0
0
0
0
0
0
0
1

Client: Carnot Project: 10391
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Component

Client ID: Laboratory Blank Matrix
Zenon ID: Method Spike #1

Date Sampled: Blank
Units

% Recoveries Blank Matrix
Spike #2

Recoveries

2,3,7,8-CI4-Dibcnzofuran
2,3,7,8-C14-Dibcnzo-p-dioxin
1,2,3,7,8-C15-Dibenzofuran
2,3,4,7,8-CI5-Dibcnzofuran
1,2,3,7,8-CI5-Dibenzo-p-dioxin
1,2,3,4,7,8-CI6-Dibenzofuran
1,2,3,6,7,8-C16-Dibcnzofuran
2,3,4,6,7,8-CI6-Dibcnzofuran
1,2,3,7,8,9-CI6-Dibcnzoruran
1,2,3,4.7,8-Cl6-Dibenzo-p-dioxin
1,2,3,6,7,8-C16-Dibcnzo-p-dioxin
l,2,3.7,8,9-CI6-Dibcnzo-p-dioxiii
1,2,3,4,6,7,8-CI7-Dibcnzofuran
1,2,3,4,7,8,9-CI7-Dibenzofuran
1,2,3,4.6,7,8-C17-Dibcnzo-p-dioxin
1,2,3,4,6,7,8,9-C18-Dibcnzofuran
l,2,3,4,6,7,8,9-C18-Dibcnzo-p-dioxiu

ng <0.029
<0.098
<0.053
<0.053
<0.062
<0.073
<0.063
<0.072
<0.076
<0.13
<0.11
<0.11

<0.06l
<0.064
<0.048
<0.046

0.12

Client: Carnot Project: 10391
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FU

Client ID:
Zenon ID:

Date Sampled:
Component Units

2,3,7,8-Cl4-Dibcnzofuran ng
2,3,7,8-CI4-Dibcnzo-p-dioxin
1,2,3,7,8-CI5-Dibenzofuran
2,3,4,7,8-CI5-Dibcnzofuran
1,2,3,7,8-C15-Dibci\zo-p-dioxin
1,2,3,4,7,8-C16-Dibenzofuran
1,2,3,6,7,8-C16-Dibenzofuran
2,3,4,6,7,8-C16-Dibenzofuran
1,2,3,7,8,9-C16-Dibenzofuran
1,2,3,4,7,8-CI6-Dibenzo-p-dioxin
1,2,3,6,7,8-CI6-Dibenzo-p-dioxin
1,2,3,7,8,9-CI6-Dibenzo-p-dioxin
1,2,3,4,6,7,8-C17-Dibenzofuran
1,2,3,4,7,8,9-C17-Dibenzofuran
1,2,3,4,6,7,8-C17-Dibcnzo-p-dioxin
1,2,3,4,6,7,8,9-C18-Dibcnzofuran
1,2,3,4,6,7,8,9-C18-Dibcnzo-p-dioxin

Dioxin
040623 93
93/11/29

<0.036
<0.078
<0.020
<0.019
<0.064
<O.O35
<0.030
<O.O35
<0.037
<0.087
<0.076
<0.075
<0.061
<0.061
<0.032
<0.033

0.29

1-Dioxin
040624 93
93/11/23

<0.044
<O.O43
<0.034

<O.O33
<0.061
<0.047
<0.041
<0.047
<0.049
<0.061
<0.061
<0.060
<0.062
<0.060
<0.048
<0.042

0.18

2-Dioxin
040625 93
93/11/24

<0.039
<0.053
<0.032

<0.031
<0.060
<0.030
<0.031
<0.032
<0.03l
<0.061
<0.060
<0.062

<0.060
<0.061
<0.031
<0.032

0.23

3-Dioxin
040626 93
93/11/24

<0.057
<().O44
<0.029

<0.029
<().O73
<0.076
<0.066
<0.075
<().O79
<0.14
<0.13
<0.12

<0.060
<0.064
<0.058
<0.057
<0.I7

Client: Ounol ,ct: 10391



Appendix C.4

Unit Operation Data
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Palos Verdes Gas To Energy
( Boiler 502 )

Heat Input Steam Flow Stack NOX
Date ' Time mm btu/hr 1000 lb/hr lb/hr

11/24/93

Uncorr NOX Econ Out
ppmv 02 %

11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93

10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
12:45
13:00
13:15

60.
60.
60.
60.
61 .
61.
61.
61.
62.
62.
62.
62.
62.
62.

48 .1
48.0
48.3
48.3
48.7
48.7
48.7
48.8
48.9
48.9
49.1
49.3
49.5
49.5

1.6
1.6
1.6
1.6
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

24.6
24.4
24.5
24.5
24.7
24.8
24.8
24.9
25.0
24.8
25.4
25.3
25.2
25.7

1.6
1.7
1.6
1.6
1.5
1.6
1.5
1.5
1.7
1.5
1.7
1.8
1.6
1.7

M E S S A G E S

PF: 2=System Menu 3=Function Menu 5=Down 6=Up 7=Left 8=Right
9=Directory l0=Column Left ll=column Right

4B± a A NUM

Palos Verdes Gas To Energy 11/24/9:

Date

11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93

Time

13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45

I
Heat Inputmm btu/hr

62.4
62.7
62.6
62.3
62.0
61.7
61.3
61.2
61.7
61.5
61.3
61.0
60.8
60.4

M

Doiier o
Steam Flow
1000 lb/hr

49.5
49.7
49.7
49.7
49.4
49.3
49.1
49.0
49.6
49.7
49.6
49.5
49.4
49.2

E S S A G

Stack NOX
lb/hr

1.7
1.7
1.8
1.8
1.7
1.7
1.7
1.7
1.8
1.7
1.7
1.7
1.7
1.7

E S

Uncorr NOX
ppmv

25.2
25.6
25.6
25.6
25.5
25.4
25.6
25.3
25.6
25.7
25.5
25.6
25.5
25.5

Econ Out
02 %

1.7
1.8
1.6
1.7
1.6
1.5
1.8
1.7
1.6
1.8
1.7
1.8
1.9
1.9

PF: 2=System Menu 3=Function Menu 5=Down 6=Up 7=Left 8=Right
9=Directory lO=Column Left ll=Column Right

4B± a A NUM

Palos Verdes Gas To Energy
( Boiler 502 )

Heat Input Steam Flow Stack NOX
Date Time mm btu/hr 1000 lb/hr lb/hr

11/24/9

Uncorr NOX Econ Out
ppmv 02 %



Palos

Date

11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93
11/23/93

Verdes Gas

Time

17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00

To Energy

(
Heat Inputmm btu/hr

60.0
59.9
59.8
59.6
59.4
59.4
59.3
59.0
59.0
58.9
59.0
58.7
58.7

Steam Flow Stack NOX
1000 lb/hr

49.0
49.0
48.9
48.7
48.7
48.7
48.5
48.4
48.5
48.2
48.4
48.2
48.2

•p c c a (i t? t

lb/hr

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

Uncorr NOX
ppmv

25.0
25.3
25.3
25.2
25.3
25.3
25.4
25.4
25.3
25.4
25.2
25.3
25.5

11/24/93

Econ Out
02 % ̂ fc

1.7
1.7
1.6
1.4
1.8
1.7
1.7
1.6
1.6
1.5 .
1.8
1.6
1.6

PF: 2=System Menu 3=Function Menu 5=Down 6=Up 7=Left 8=Right
9=Directory 10=Column Left ll=Column Right

4B± a A NUM



APPENDIX D

GENERAL EMISSIONS CALCULATIONS

LAC1D-11391/R159D594.T D - l



Page 1 of 4

EMISSION CALCULATIONS

1. Sample Volume and Isokinetics

a. Sample gas volume, dscf

Vmad = 0.03342 Vm

b. Water vapor volume, scf

y = 0.0472 vA

c. Moisture content, nondimensional

B ^
*° V + V

m ad w ad

d. Stack gas molecular weight, lb/lb mole

= 0.44 (%CO2) + 0.32 (%O2) + 0.28 (%N2)

^ {I - B^ + IS {BJ

e. Absolute stack pressure, in Hg

K
P = Pu-. + —

' to 13.6
f. Stack velocity, ft/sec

V, - 2.90 C, JKFTt; I ^)\2^L

g. Actual stack flow rate, wacfrn

Q = (KJ(/iJ(60)

h. Standard stack gas flow rate, dscfrn

i. Percent isokinetic

(1 - B^eKV^P^DM TTTTlf

10020/F136C219.T CARROT



Page 2 of 4

2. Paniculate Emissions

a. Grain loading, gr/dscf

C = 0.01543

b. Grain loading at 12% CO2, gr/dscf

c - c { n }11%co* ~ {%coi)
c. Mass emissions, lb/hr

M =
^ (7000 gr//i>)

3. Gaseous Emissions, lb/hr

M = (ppm)(10-«)l L J _ «?J(60 min/Ar)

where,

5K = specific molar volume of an ideal gas:

SV = 385.3 ft3llb mole for Tr(f = 528 eR

SV = 379.5 fi3llb mole for 7Te} = 520 °R

4. Emissions Rates, lb/106 Btu

a. Fuel factor at 68 CF, dscf/106 Btu at 0% O2

106[3.64(%fl) • 1.53(%Q f 0.14 (%AQ * 0.57(%5) - 0.46(%O2^ueQ]
Fa " HHV, Btu/lb

b. Fuel factor at 60 °F

/320'Jg
'«> * « [528 )

c. . Gaseous Emissions factor

)

10020/F136C219.T
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d. Paticulate emission factor

> i-cUJS-W 2M
\06 Btuj 17000 grj^ ^20.9 - * 0 2 J

'* Nomenclature:

As = stack area, ft2

B M = flue gas moisture content

Cu% co = particulate grain loading, gr/dscf corrected to 12% CO2

C = particulate grain loading, gr/dscf

Cp = pitot calibration factor, dimensionless

• Dn = nozzle diameter, in.

F = fuel F factor, dscf/106 Btu at 0% O2

H = orifice pressure differential, iwg

/ = % isokinetics

. Mn = mass of collected particulate, mg

Mt = mass emissions of species i, lb/hr

MW = molecular weight of flue gas

MW{ = molecular weight of species i:

NO, :
CO :
SO, :
HC :

46
28
64
16

10020/F136C219.T




