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SECTION 1.0

RODUCTION

Carnot, formerly the California Division of Energy Systems Associates, was contracted
by the Southern California Edison Company (SCE) to provide emissions measurement services in
support of their preparation of emission inventory reports as réquired by the Air Toxics “Hot Spots”
Information and Assessment Act of 1987 (AB 2588). AB 2588 requires any facility which meets
certain criteria to submit an emission inventory report to local air pollution regulatory agencies.
Data is compiled by a combination of source test emission measurements and estimations. These
reports are prepared according to inventory plans approved by the Ventura County Air Pollution
Control District and by the California Air Resources Board (ARB).

This document is the source fest report for the emissions tests that were conducted on
SCE’s Long Beach Generating Station Auxiliary Boiler. The results of the tests on this unit were
used to generate emissions data for it and other similar sources in the SCE power generating
system. These results satisfy the requirements for measurements of substances that must be
quantified by a source test as set forth in Appendix D of the Emission Inventory Criteria and

Guidelines Regulation (The Regulation) published by the ARB on June 2, 1989.
Triplicate emissions tests were conducted while firing gas fuel for:

- formaldehyde
- benzene

Triplicate emissions tests were conducted while firing distillate oil for:

- formaldehyde
- benzene ' SR
- polycyclic aromatic hydrocarbons (PAH)

Two distillate oil samples were also analyzed for:

- Btu/lb (HHYV)

- carbon, hydrogen, oxygen, nitrogen
- sulfur

- ash content

1-1 CR 53304-2051
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chloride
- full set of metals to include:
arsenic, beryllium, cadmium, total and hexavalent chromium,

copper, lead, manganese, mercury, nickel, selenium and zinc

¥
“r

Testing was conducted February 2 through 7, 1990. The Carnot test team members were Bob
Finken, Arlene Bell, Sheila Haythornthwaite, Jim Mulligan, and Russell Pence. Mr. Michae] D.

Escarcega of SCE coordinated all test activities.

Table 1-1 summarizes the results of the emissions tests while firing natural gas. Tables

1-2 and 1-3 summarize the results of the emissions tests while firing distillate oil. Table 1-4 presents

it AL 3

ey : S i wia
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™
T

the results of the distillate oil analyses. Detailed results are included in Section 4.0.

Sk R R

1-2 CR 53304-2051




it

A B’

ot T - = e s e W

TABLE 1-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/LONG BEACH AUXILIARY BOILER
NATURAL GAS FUEL
February 2, 1990

Species
Benzene:
ppb ND < 4
lb/hr ND <4.57x 10*
ib/MMBtu ND < 1.03 x 10°
Formaldehyde
ppb ' <23
Ib/hr <9.96 x 10*
lb/MMBtu <2.26 x 107

1-3
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TABLE 1-2
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/LONG BEACH AUXILIARY BOILER
DISTILLATE OIL
February 5 to 7, 1990

“

Species
Benzene:
ppb ND < 4
Ib/hr ND < 5.35x 10*
Ib/MMBtu ND <132x10°
Formaldehyde
ppb 361
lb/hr 1.85 x 107
lb/MMBtu : 4.54 x 10"
Total PAH
pg/m’ ND < 0.147
Ib/hr ND < 59x 10*
Ib/MMBtu ND < 1.15x 10

R ]
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TABLE 1-3

SUMMARY OF PAH EMISSION RESULTS
SCE/LONG BEACH AUXILIARY BOILER
DISTILLATE OIL
February 5 to 7, 1950

Species ug/m* ib/hr ib/MMBtu
Acenaphthene ND < 0.10 ND < 3.93x107 ND <1.00x10°
Acenaphthylene ND < G.10 ND < 3.93x107 ND <1.00x10®
Anthracene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Benz[a]anthracene ND < 0.10 ND < 3.93x107 ND <1.00x10°
Benzo[b)fluoranthene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Benzo[k]fluoranthene ND < 0.10 ND < 3.93x107 ND <1.00x10*®
Benzo[a]pyrene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Benzo[g,h,i]perylene ND < 0.10 - ND < 3.93x107 ND <1.00x10®
Chrysene ND < 0.10 ND < 3.93x107 ND <1.00x10°®
Dibenz[a,h]anthracene - ND < 0.10 ND < 3.93x107 ND <1.00x10*

- Fluoranthene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Fluorene ' ND < 0.10 ND < 3.93x107 ND <1.00x10*
Indeno[1,2,3-cd)pyrene ND < 0.10 ND < 3.93x107 ND <1.00x10®
Naphthalene ND < 0.10 ND < 3.93x107 ND <1.00x10°
Phenanthrene ND < 0.10 ND < 3.93x107 ND <1.00x10°
Pyrene ND < 0.10 ND < 3.93x107 ND <1.00x10°¢
TOTAL PAH ND < 047 ND < 5.9x10°* ND < 1.51x10*

CR 53304-2051
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TABLE 14

FUEL ANALYSIS SUMMARY

SCE/LONG BEACH AUXILIARY BOILER

DISTILIATE OIL
February 5, 1990

Parameter

m

Btu/lb (HHV) 19,100
Carbon, % 83.93
Hydrogen, % 15.55
Nitrogen, % 0.25
Oxygen, % 0.2
Sulfur, % 0.05
Ash, % - <0.01
F factor, dscf/MMBtu @ 0% O, and 60°F 9,541
Chlorine, mg/1 ND <30
Aursenic, mg/l ’ ND <0.25
Beryllium, mg/1 ND <0.05
Cadmium, mg/l ND <0.05
Chromium, mg/i ND <0.05
Hexavalent Chromium, mg/1 ND <0.08
Copper, mg/l ND <0.10
Lead, mg/] <0.28
Mercury, mg/l ND <(.10
Manganese, mg/l ND <0.10
Nickel, mg/I ND <0.05
Selenium, mg/l ND <0.25
Zinc, mg/1 0.06

ND - not detected

1-6
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SECTION 2.0

UNIT DESCRIPTION AND OPERATION

2.1 UNIT DESCRIPTION

Long Beach Generating Station is a combined cycle facility. The facility consists of

seven combustion turbine generators, seven heat recovery boilers and two steam turbine generators.

Hot gases passing through the combustion turbine exhaust to atmosphere through the heat recovery .

boilers. The steam generated in the boilers is used for three purposes: (1) to drive the steam

-turbines, (2) to provide injection steam to the combustor for NOx control, and (3) to provide

heating and deaeration of the feedwater in the deaerator.

The unit is a single burner boiler manufactured by the Trane Company. It is capable
of burning either natural gas or distillate fuel. Maximum design steam flow rate is 40,000 lbs/hr

at an operating pressure of 140 psig. During a recent test program, it was found that the maximum

achievable steam flow rate was approxix;iately 33,000 Ibs/ht with the 140 psig operating pressure

being the limiting factor.

22 UNIT OPERATION

The Long Beach Auxiliary Boiler was operated at nominal full load while firing natural
gas or distillate oil. Table 2-1 sumarizes unit operation during each test. Complete unit operation
data is in Appendix C.2.

2-1 CR 53304-2051
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TABLE 2-1
SUMMARY OF UNIT OPERATION
SCE/LONG BEACH AUXILIARY BOILER

d February 2 to 7, 1990
e e )
- Steam
Load Fuel
Test Date Fuel {klb/hr) Flow
E 1 2/2/90 Natural Gas 33,000 20.23 KSCFH
2 2/2/90 Natural Gas 33,000 20.23 KSCFH
3 2/2/90 Natural Gas 33,000 20.23 KSCFH ~
4-PAH 2/5/90 Distillate Oil 33,600 9.43 gal/min
S5-PAH 2/5/90 Distillate Oil 33,125 9.50 gal/min
. 6-PAH 2/7/90 Distillate Oil 35,300 9.57 gal/min
-ff- o )
: D y L
L
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SECTION 3.0

TEST DESCRIPTION

3.1 TEST DESCRIPTION AND SCHEDULE

The tests on the Long Beach Generating Station Auxiliary Boiler were conducted with
the boiler firing at or near full normal load, at normal operating conditions. Testing was conducted
with the boiler firing both distillate oil and natural gas fuels. Table 3-1 gives the tests that were
conducted for each fuel fype. Table 3-2 is 2 summary of the tests performed.

TABLE 3-1 -
TEST SUMMARY
Fuel Species to be Measured by Source Test
Distillate Oil Benzene, Formaldehyde, PAH
Also fuel analysis for Metals, Chloride
Natural Gas Benzene, Formaldehyde
R
3.2 SAMPLE LOCATIONS

Samples were collected from four ports installed in the exhaust duct. The ports location
meets the acceptability criteria given in EPA Method 1. Sampling was performed using sampling

points in a 3x4 matrix layout. Figure 3-1 is a diagram of the sample location.

3-1 CR 53304-2051
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TABLE 3-2
TEST SCHEDULE AB2588 EMISSIONS TESTING
. SCE/LONG BEACH AUXILIARY BOILER
February 2 to 7, 1950

m

Test No. Date Time Fuel : Type of Test
1-LBAX-Vel 2/2/90 1053-1123 Gas Velocity Traverse
1-LBAX-H,0O 2/2/90 1053-1123 Gas Moisture
1-LBAX-Form 2/2/90 1054-1126 Gas Formaldehyde
1-LBAX-Benzene 2/2/90 1053-1113 Gas Benzene
1-LBAX-CEM 2/2/90- 1053-1123 Gas CEM (O,, CO,)
2-LBAX-Form 2/2/90 1135-1205 Gas Formaldehyde
2-1 BAX-Benzene 2/2/90 1135-1155 Gas Benzene
2-LBAX-CEM 2/2/90 1135-1205 Gas CEM (O,, CO,)
3.LBAX-Vel 2/2/90 1210-1240 Gas Velocity
3-LBAX-H,O 2/2/90 1210-1240 Gas Moisture
3-LBAX-Form 2/2/90 1210-1240 Gas Formaldehyde
3-LBAX-Benzene 2/2/90 " 1210-1230 Gas _ Benzene
3-.LBAX-CEM 2/2/90 1210-1240 Gas CEM (O, CO,)
4-LBAX-PAH 2/5/90 0900-1210 Distillate Oil PAH
4-LBAX-CEM 2/5/90 0900-1215 Distillate Oil CEM (0O,, CO,)
4A-LBAX-Benzene 2/5/90 0928-0948 Distillate O1l Benzene
4B-LBAX-Benzene 2/5/90 0958-1040 Distillate Qil Benzene
4C-LBAX-Benzene 2/5/90 1047-1107 Distillate Oil Benzene
5-LBAX-PAH 2/5/90 1325-1634 Distillate Oil ~ PAH
5-LBAX-CEM 2/5/90 1325-1634  Distillate Oil ~ CEM (O, CO,)
5A-LBAX-Form 2/5/90 1432-1502 Distiliate Oil Formaldehyde
5B-LBAX-Form 2/5/90 1506-1536 Distillate Oil Formaldehyde
5C-LBAX-Form 2/5/90 1540-1610 Distillate Oil Formaldehyde
6-LBAX-PAH 2/1/90  0811-1136 Distillate Oil PAH
6-LBAX-CEM 2/1/90 0811-1136 Distillate Oil ~ CEM (O,, CO,)

3-2 CR 53304-2051
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33 TEST PROCEDURES

The test procedures for air emissions tests and related information that were used at

- the Long Beach Auxiliary Boiler are listed in Table 3-3. Descriptions of standard procedures are

included in Apbendix A. Additional information and modifications to standard procedures are

" presented below.

3.3.1 enzene

Triplicate samples for benzene analysis were collected in Tedlar bags and analyzed by
gas chromatography according to CARB Method 410A by Truesdail Laboratories in Tustin,

.. California.

1

i3z Formaldehyde

Triplicate formaldehyde samples were collected non-isokinetically using midget
impingers in acidic 2,4-dinitrophenylhydrﬁzine solution. The analysis for formaldehyde was
performed by reverse phase HPLC by Radian Laboratories, in Research Triangle Park, North
Carolina.

333 Polycyclic Aromatic Hydrocarbons (PAH)

Triplicate PAH samples were collected according to the sampling procedures of CARB
Method 429. This method is known as semi-VOST or "Modified Method 5". Table 3-4 summarizes
the pertinent information for these tests. In this procedure, a sample is collected isokinetically and
passed through a heated Method 5 filter followed by an XAD-2 sorbent module in a water-cooled
jacket. The sorbent module is followed by an impinger train to collect moisture and any PAH

species that might pass through the resin.

Sample analysis was performed by Zenon Environmental in Burlington, Ontario. Zenon
also prepared the resin, loaded the modules, and extracted the modules and other fractions
according to CARB procedures. Appropriate pre- and post-test laboratory spikes were introduced

to the samples by Zenon and the percent recovery is reported along with the results.

3-4 CR 53304-2051
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TABLE 3-4
PAH TEST INFORMATION
Sampling Method CARB 429
Analytical Method GC/MS
Analytical Laboratory Zenon Environmental
Expected Levels Less than 10 ng/m? per species

Analytical Lower Detection Limit
Sample Volumes

Internal Standards

Surrogate Standards

Blank

Fractions to be Analyzed

Chain of Custody

Sample Train Assembly and Recovery

Glassware Cleaning

10-100 ng per species

3 m? (3-hour sample)

Added to post-test samples
Added to resin prior to sampling
Full field blank train used

Probe wash, filter, sorbent module, connecting
glassware rinse, and first impinger combined

Maintained by Carnot and Zenon on all samples
Performed in on-site clean room to minimize chance
of contamination. All sample portions recovered with

water, acetone, and hexane rinses.

Acid cleaning followed by DI H,O, acetone, and
hexane rinses and high temperature bake

L -
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PAH species were analyzed using GC/MS with selective ion monitoring. This
procedure provides the lowest detection limits possible for these samples. PAH species to be
quantitated are listed in Appendix C-1 of "Emission Inventory Criteria and Guidelines". These
compounds are listed below: '

' Acenaphthene
Acenaphthylene
Anthracene
Benz{a]anthracene
Benzo{b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Benzo[g h,i]perylene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3,<d]pyrene
Naphthalene
Phenanthrene

Pyrene
In addition to the samples, a full field blank was collected and analyzed for PAH. For
a field blank, a separate sample train was assembled, transported, leak checked, rinsed, and
recovéred in the same way as the sample train. This provides a blank value not only for the”
analytical procedures but also for the reagents, filter, and any possible contamination introduced

by sample handling, -

334 _' Distillate Oil Samples

Two distillate oil samples were collected by SCE and analyzed for:

- Btu/Ib

- carbon, hydrogen, oxygen, nitrogen

- sulfur

- ash content

- chloride -

- full set of metals to include:
arsenic, beryllium, cadmium, total and hexavalent chromium, copper, lead,
manganese, mercury, nickel, selenium, and zinc.

These analyses were performed by Curtis and Tompkins in Los Angeles.

37 CR 53304-2051
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335 Natural Gas Analysis

An analysis for the natural gas used during this test series was provided by Southern
California Gas Company. Their analysis includes Btu/lb and composition. No suitable location was
available at the Long Beach facility to take a gas sample.

33.6 Gaseous Emissions

Gaseous emissions (O, and CO,) were measured using Carnot’s Continuous Emissions
Monitor (CEM) described in Appendix A. This system meets EPA and CARB requirements for
gaseous species. A preliminary traverse indicated that there was no significant stratification.

Therefore, O, and CO, concentrations were determined at a single point.

O, and CO, were measured in conjunction with all tests according to EPA Method 3A

to provide data for molecular weight and dilution calculations.

337 Velocity and Moisture

Velocity and moisture were determined in conjunction with all isokinetic tests according
to EPA Methods 1, 2, and 4. For non-isokinetic single point tests, either separate velocity and
moisture determinations were performed or the velocity measured during a simultaneous isokinetic

test is used for emission calculations:

34 QUALITY ASSURANCE

Carnot has a rigorous ongoing QA program to ensure that high-quality data is obtained

and to ensure full documentation of test details. The QA program includes:

1. Appointment of a Quality Assurance Officer for Carnot’s Source
- Test Division

2. Preparation of a QA manual for internal use

3. Standardization of reporting and review procedures

4. Implementation of chain of custody procedures on all samples and
data sheets

5. Scheduling of internal QA and training meetings

6. Complete documentation of instrument calibration and CEM
performance data

3-8 CR 53304-2051
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7.

8.

9.

Adherence to method-specific QA procedures for all testing
Personnel training

Monitoring of new and emerging methods and technologies.

Specific QA data which will be included in the final report are:

1.

2.

3.

4.

Equipment calibration data
CEM calibration data
CEM perfbrmance data

Chain of custody on all samples (see example form in Appendix B)

Carnot participates in EPA’s audit programs for Methods 5, 6, and 7, and is certified

by the California Air Resources Board under its Independent Source Tester’s Approval program.

Additional QA information is presented in Appendix B.

-

3-9 CR 53304-2051
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SECTION 4.0

RESULTS

This section presents the results of the air emissions tests performed on SCE’s Long
Beach Auxiliary Boiler. Air emissions are presented on a concentration, mass emissions and
Ib/MMBtu basis. All data sheets, calculations, laboratory reports and quality assurance information

are included in the Appendices.

The results of the tests are summarized in Tables 4-1 through 4-4. Detailed results of

the tests are presented in the following subsections.

4.1 Benzene

42 Formaldehyde °

4.3 Polycyclic Aromatic Hydrocarbons (PAH)
44 Fuel Analysis

4.5 Test Summary and Isokinetics

4-1 CR 53304-2051




TABLE 4-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/LONG BEACH AUXILIARY BOILER

NATURAL GAS FUEL
February 2, 1990 -
_ﬂ
Species

Benzene:

ppb ND < 4

Ib/hr- ND <457x10*

Ib/MMBtu ND < 1.03 x 10°
Formaldehyde

ppb <23

Ib/hr <9.96 x 10*

ib/MMBtu <2.26 x 10°

+

-l
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TABLE 4-2
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/LONG BEACH AUXILIARY BOILER
o DISTILLATE OIL
February 5 to 7, 1990

Species
Benzene:
ppb . ND < 4
Ib/hr ND < 535x 10*
Ib/MMBtu ND <132x107%.
Formaldehyde
ppb | 361
ib/hr 1.85 x 102
Ib/MMBtu 454 x 10*
Total PAH
pg/m’ ND < 0.147
Ib/hr ND < 59 x 10%
lb/MMBtu ND < 1.15x 10°%

- 43 CR 53304-2051
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TABLE 4-3
SUMMARY OF PAH EMISSION RESULTS
SCE/LONG BEACH AUXILIARY BOILER
DISTILLATE OIL.
February 5 to 7, 1990

Ib/hr

L

4-4

—

Species pg/m’ Ib/MMBtu
Acenaphthene ND < 0.10 ND < 3.93x107 ND <1.00x10°®
Acenaphthylene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Anthracene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Benz[a]anthracene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Benzo[b}fluoranthene ND < (.10 ND < 3.93x107 ND <1.00x10*
Benzofk]fluoranthene ND < 0.10 ND < 3.93x107 ND <1.00x10°*
Benzo[a)pyrene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Benzo[g,h,i]perylene . ND < 0.10 ND < 3.93x107 ND <1.00x10%
Chrysene . ND < 0.10 ND < 3.93x107 ND <1.00x10°®
Dibenz{a,hlanthracene ND < 0.10 ND < 3.93x107 © ND <1.00x10°®
Fluoranthene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Fluorene ND < 0.10 ND < 3.93x107 ND <1.00x10*

. Indeno[1,2,3-cd]pyrene *ND < 0.10 ND < 3.93x107 ND <1.00x10*
Naphthalene ND <'0.10 _ ND < 3.93x107 ND <1.00x10°% -
“Phenanthrene ND < 0.10 ND < 3.93x107 ND <1.00x10*
Pyrene ND < 0.10 ND < 3.93x107 ND <1.00x10%
TOTAL PAH ND < 047 ND < 5.9x10°% ND < 151x10°¢

CR 53304-2051




i ST Ty
e T,

v

et s et e o BB i e i

PP SR

TABLE 4-4

FUEL ANALYSIS SUMMARY

SCE/LONG BEACH AUXILIARY BOILER

DISTILLATE OIL
February 5, 1990

#

Parameter
Buu/lb (HHV) 19,100
Carbon, % 83.93
Hydrogen, % 15.55
Nitrogen, % 0.25
Oxygen, % 0.2
Sulfur, % 0.05
Ash, % <0.01
F factor, dscf/MMBtu @ 0% O, and 60°F 9,541
Chlorine, mg/1 ND <30
Arsenic, mg/l ND <0.25
Beryllium, mg/] ND <0.05
Cadmium, mg/1 ND <0.05
Chromium, mg/l ND <0.05
Hexavalent Chromium, mg/] ND <0.08
Copper, mg/1 ND <(.10
Lead, mg/1 <0.28
Mercury, mg/l ND <0.10
Manganese, mg/l ND <0.10
Nickel, mg/1 ND <0.05
Selenium, mg/1 ND <0.25
Zinc, mg/1 0.06

ND - not detected

4-5
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4.1 BENZENE

The results of the benzene sampling are presented in Table 4-5. No benzene was
detected in any of the samples. Appendix C.4 contains additional information.
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TABLE 4-5
BENZENE EMISSIONS
SCE/LONG BEACH AUXILIARY BOILER

Test No. 1-LBAX-Benzene 2-LBAX-Benzene 3-LBAX-Benzene Average

;
Date: 2/2/90 2/2/90 2/2/90
* Flow rate, dscfm T 9250 9,250 9,250 9,250
0,, % 6.8 68 _ 68 638
ppb ND < 4 . ND < 4 ND < 4 ND < 4
Ib/hr ND < 4.5%10™ ND < 45%10% ND < 45K10* ND < 4.57x10™*
Ib/MMBtu ND < 1.03x103 ND < 103x10° ND < 1.03x103 ND < 1.03x10°

* Flow rate is the average of two velocity determinations
O, concentration is the average O, concentration during these three tests

Test No. 4A-LBAX-Benzene 4B-LBAX-Benzene 4C-LBAX-Benzene Average

Date 2/5/9 ' 2/5/%0 2/5/90

* Flow rate, dscfm 10,832 10,532 10,832 10,832

0, % 8.44 844 8.44 8.44
'ppb ND < 4 ND < 4 ND < 4 ND < 4
1b/hr ND < 535x10% ND < 535x10% ND < 535x10™ ND < 535x10*
1b/MMBtu ND < 13210 ND < 132107 ND < 132107 ND < 132107

* Flow rate and O, from Test 45V

Ll

ol
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4.2 FORMALDEHYDE

Formaldehyde results are presented in Table 4-6. Appendix C.5 presents additional
data and Radian’s Laboratory report. The field blank was subtracted from each sample. The
formaldehyde emission rate while firing natural gas is less than 9.96 x 10* Ib/hr. The formaldehyde
emission rate while firing distillate oil is 1.85 x 102 ib/hr.
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TABLE 4-6
FORMALDEHYDE EMISSIONS
SCE/LONG BEACH AUXILIARY BOILER

Test No. 1-LBAX-Form 2 LBAX-Form 3LBAX-Form Average

Date: 2/2/90 2/2/90 2/2/90

* Flow rate, dscfm 9,251 9,251 9,251 9,251

0, % 6.6 68 70 . 68
ppb <13 40 <15 <23
Ib/hr <591 x 10° 175 x 103 <652x 10* <9.96 x 107*
1b/MMBtu <132 x 10° 395 x 10° <150 x 10° <2.26 x 10°

® Flow rate is the average of two velodity determinations

Test No. SA-LBAX-Form SB-LBAX-Form SC-LBAX-Form Average

Date 2/5/90 2/5/90 2/5/90

* Flow rate, dscfm 10,832 10,832 10,832 10,832

0, % 88 83 82 8.4
ppb 192 881 <9 361
Ib/hr 9.87 x 103 4.53 x 102 <4.70 x 10 1.85 x 102
1b/MMBtu 251 x 104 ' 1.1 x 107 <1.14 x 103 4.54 x 107

* Flow rate and O, from Test 5-SV

L T e
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43 POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

PAH results are presented in Table 4-7. The analysis for the fifteen target PAH
compounds indicated that these species were not present at detectable levels. Test number
5-LBAX-5V was lost by Zenon Envirenmental Laboratory in a lab accident! No results are
reported for this test. Complete results are available in Appendix C.6. |

! The laboratory accident involved the condenser backflushing, adding water to the sample. The
water was not noticed, so the sample evaporated with the water.
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POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS

TABLE 4-7

SCE/LONG BEACH AUXILIARY BOILER

DISTILLATE OIL
Test No. 4-LBAX-SV 6LBAX-SV - Average
Date 2/5/90 2/5/90
Flow Rate, dscfm 10,614 10,870
0, % 95 79
Species pg/m’ ng/m’ pg/m’ Ib/hr 1b/MMBtu
Naphthalene ND < 0.10 ND < 0.10 0.10 393 x 107 1.00 x 107
Acenaphthylene ND < 0.10 ND < 0.10 0.10 3.93x 107 1.00 x 10°®
Acenaphthene ND < 0.10 ND < 0.10 0.10 393 x 107 1.00 x 10
Fluorene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 10
Phenanthrene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 107
Anthracene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 10°*
Fluoranthene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 10
Pyrene ND < 0.10 ND < 0.10 0.10 393x 107 100 x 10°
Benz(a)anthracene ND < 0.10 ND < 0.10 0.10 393 x 107 1.00 x 10°%
Chrysene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 107
Benzo(b +Kk)fluoranthene ND < 0.10 ND < 0.10 0.10, 393x 107 1.00 x 10°
Benzo(a)pyrene ND < 0.10 ND < 0.10 0.10 393 x 107 1.00 x 10
Indeno(1,2,3-d)pyrene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 10°¢
Dibenzo(a,h)anthracene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 1078
Benzo(g,h,i)perylene ND < 0.10 ND < 0.10 0.10 393x 107 1.00 x 108
Total PAH 4-LBAX-SV 6-LBAX-SV Average
pefmd ND < 0.144 ND < 0.149 0147
Ib/hr ND < 574x10%  ND < 6.06 x 10 5.9x10¢
1b/MMBtu ND < 158 x 10”7 ND < 1.43 x 107 1.51x10°¢

m
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4.4 FUEL ANALYSIS

Distillate oil analyses are presented in Table 4-8. Natural gas analysis is presented in
Table 4-9. The natural gas analysis was supplied by Southern California Gas Company and is used

to calculate emissions in [b/MMBtu.

Due to the high volatility of the distillate fuel, the laboratory had difficulty in
performing the elemental analysis. A large portion of the fuel evaporated during anzilysis:, and was
erroneously counted as oxygen (which is not measured but determined by difference). It was
assumed that the oxygen content was 0.2% (a typical value for distillate fuels), and the analyses

were adjusted. This adjustment was not made for heating value or the trace metals analyses, which

are not impacted.
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TABLE 4-8
DISTILLATE OIL ANALYSIS
SCE/LONG BEACH AUXILIARY BOILER

Sample No. Sample No.
4A-LBAX-Fuel 4B-LBAX-Fuel
Parameter Average
Btu/lb (HHV) 18,800 19,400 19,100
Carbon, % 83.95 83.91 83.93
Hydrogen, % 15.56 - 15.54 1555
Nitrogen, % 0.21 0.28 0.25
Oxygen, % 0.2 0.2 02
Sulfur, % 0.05 0.05 0.05
Ash, % <0.01 <0.01 <0.01
F factor, dscf/MMBtu @ 0% O, and 60°F 9,541
Chlorine, mg/1 ND <30 ND <30 ND <30
Arsenic, mg/l ND <0.05 ND <0.05 ND <0.05
Beryllium, mg/l ND <0.05 ND <0.05 ND <0.05
Cadmium, mg/1 ND <0.05 ND <0.05 ND <0.05
Chromium, mg/! ND <0.05 ND <005 ND <0.05
Hexavalent Chromium, mg/l ND <0.05 ND <0.10 ND <0.08
Copper, mg/i ND <0.10 ND <0.10 ND <0.10
Lead, mg/! ND <0.25 0.3 <028
Mercury, mg/l ND <0.10 ND <0.10 ND <0.10
Manganese, mg/] ND <0.10 ND <0.10 - ND <0.10
Nickel, mg/1 ND <0.05 ND <0.05 ND <0.05
Selenium, mg/1 ND <0.25 ND <0.25 ND <0.25
Zinc, mg/1 0.06 0.06 0.06

~ CR 53304-2051
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TABLE 4-9 b
NATURAL GAS ANALYSIS '
SCE/LONG BEACH AUXILIARY BOILER
W
Sample Date
Parameter 1/30/90
Methane, % 92.1
Ethane, % 3.75
Propane, % 1.00
. Butane, % 023
Iso-butane, % - 013
Pentane, % 0.06
Iso-pentane, % 0.07
C.*t, % 0.10
Carbon dioxide, % 1.00
Nitrogen, % 151 °
Btufscf 1049.7 -
Specific Gravity 0.6098
F factor, dscf/MMBtu @ 0% G, and 60°F 8,476
et
CR 53304-2051
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4.5 TEST SUMMARY AND ISOKINETIC
A summary of the isokinetic and velocity tests performed is presented in Table 4-10.
All tests were within the required range of 90-110% isokinetic. :

-
R
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TABLE 4-10
SUMMARY OF TEST CONDITIONS
SCE/LONG BEACH AUXILIARY BOILER
February 2 to 7, 1990

i Flow Rate Moisture, 0,, CO,, %0
Test No. (dsctm) % . % % Isokinetic Comments
1-LBAX-Vel/ 9,054 15.1 6.6 8.0 N/A Tests 1-3 performed
H,0 while firing gas fuel
3-LBAX-Vel/ 9,444 132 7.0 7.8 N/A * Benzene and Formaldehyde
H,O Tests #1, 2, and 3 cal-
' culated using average
flow rate and O, from
velocity traverses 1 and 3
4-LBAX-PAH 10,614 10.3 9.5 - 93 105.8 Tests 4-6 perfdrmed while
' firing distillate oil
5-LBAX-PAH 10,832 9.8 8.6 9.4 100.4 Flow rate for isokinetic
’ tests used for non-
6-LBAX-PAH 10,870 9.6 ’ 7.9 9.7 100.1 isokinetic tests run
' during the same time
period.

L T R
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APPENDIX A

MEASUREMENT PROCEDURES

Benzene by Gas Chromatography
Semi-Volatile Organjc Sampling Train Procedures
Formaldehyde by HPLC
Continuous Emissions Monitoring System
Oxygen (O,) by Continuous Analyzer
Carbon Dioxide {CO,) by Continuous Analyzer

Determination of Moisture in Stack Gases

CR 53304-2051
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Method:

Reference:

Principle:

Sample

Procedur_g:

Analytical

Procedure:

~ Benzene by Gas Chromatography

CARB Method 410, Modified EPA Method 601/602.

A Tedlar bag is filled with flue gas at a constant rate. The bag contents are
analyzed by gas chromatography/photo ionization detection for volatile organic
compounds.

Samples are collected using a lung-type sampling system shown in the attached
figure. In this system, a bag is placed in a sealed container and the container is
evacuated. Flue gas enters the bag as it expands to fill the container. Sampling
rate is monitored by a rotameter on the container exhaust. This system allows
sample collection without exposing the sample to pumps, flowmeters, oils, etc.

In the analytical phase, the contents of the Tedlar bags are injected directly on a
capillary chromatographic column. Column type, instrument conditions and
sample volume are optimized to obtain complete separation of all compounds of
interest and detection limits of no more than 10 ppb.

Carnot subcontracts these analyses to qualified local laboratories experienced in
these analytical procedures.

A-2 CR 53304-2051
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Flow Meter

Probe /

Teflon_ o
Filter Stack Wall Sample Line
(G]ass Wool)
Vacuum Line

Tedlar or
Aluminize
Mylar Bag

Pump -

Sample Train for Determination of Vo]at11e Organic
Compounds (VOC) by EPA 601/602
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Method:

References:

Principle:

Sample Train
Preparation:

) Samplingr: o

Semi-volatile Organic Sampling Train (Semi-VOST)

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 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 deaned.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: CoE &

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

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

Glass or teflon tubing

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

7. Dry impinger with stub stem

8. Smith-Greenburg impinger with 100 m! DI H,O .
9. Dry impinger as a knockout

10. Impinger containing silica gel

11. Leak-free vacuum pump

12. Calibrated dry gas meter -

IS R

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.

A4 CR 53304-2051
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Semi-VYOST Sampling Train

- ~——— Qven
- . Cyclone (Optional)
& o ——— Filter Assembly
Heated Probe - ——t
Ea S-Type Pitot o~ :
.5 i : .
& Temp. Sensor ol (] G1ass or Teflon
~ ;;;) ~ O tubing
Condenser
(water-cooler)
—(——_
Ice Water & — Sorbent Module
(water-cooled)
Temp.
Readout Pitot Orifice ) - =
Manometer Manometer Impingers in Ice Bath:
H20 in #2 Silica Gel
in #4
Bypass
Yalve
-1
Main gacuum
@ Valve ésge
v Orifice L
pump
¢
i Dry Gas
Meter

A-5 ' CR 53304-2051




Nt s e A i e R 4w sy

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
distilled water, acetone, hexane, and methylene chloride. All solvents are high
purity GS/MC 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.

" A-6 CR 53304-2051
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Method:

Reference;

. Principle:

Sampling

Procedure:

Analytical

Procedure:
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Formaldehyde by HPLC
CARB Method 430

A metered gas sample is collected non-isokinetically in acidic 2,4-
dinitrophenylhydrazine (DNPH) solution. Formaldehyde reacts with DNPH to
form the 24-dinitrophenylhydrazone derivative. -The concentration of this
formaldehyde derivative is determined by reverse phase HPLC with an ultraviolet
absorption detector:

A dry metered gas sample is collected through teflon tubing into an iced midget

impinger train containing 20 ml of aqueous acidic DNPH solution. Samples are
recovered with DNPH solution into precleaned glass bottles, refrigerated and
analyzed within 7 days.

The concentration of the resulting formaldehyde derivative is quantitated after
organic solvent extraction using reverse phase HPLC with an ultraviolet absorption
detector. Formaldehyde in the sample is identified and quantitated by comparison
of peak retention times and peak areas with those of standard solutions.

A-7 CR 53304-2051
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Continuous Emissions Monitoring System

Oz, CO, COQ,, NO, NOx, and SO, are measured using an extractive continuous emissions
monitoring (CEM) package, shown in the foHowmg 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 particulaté material from the sample. In addition to performing the tasks above, the
system must preserve the measured species and deliver the sample for analysis intact. The sample
acquisition system extracts the sample through a stainless steel probe. The probe is insulated or
heated as necessary to avoid condensation. If the particulate loading in the stack is high, a sintered
stainless steel filter is used on the end of the probe:

Where water soluble NO, and/or SO, are to be measured, the sample is drawn from the
probe through a heated Teflon sample line into a supercooled (approximately -20 C) water removal
trap. The trap consists of stainless steel flasks in a bath of dry ice and antifreeze. If dry ice is not
locally available, ice and rock salt are used. This design removes the water vapor by condensation
and freezes the liquid quickly. The contact between the sample and liquid water is minimized.
Since the solubility of the NO, and SO, in ice is negligible, these species are conserved. This system
meets the requirements of EPA Method 20. The sample is then drawn through a Teflon transport
line and particulate filter, 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 pressunzed sample
leavmg the pump flows through a stainless steel refrigerated (38 F) compressed air dryer for final
moisture removal. A drain line and valve are provided to constantly expel any condensed moisture
from the dryer. 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
analyzers,

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 valves.

The system bias check is accomplished by transporting the sam;gases used to zero and span
the analyzers to the sample conditioner inlet (probe exit). The span gas is exposed to the same

elements as the sample and the system response is documented. Where the supercocled moisture -
- removal system is used, water is added to the knockout flasks before the pre-test check. 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.

A-8 , CR 53304-2051
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Method:

Applicable

Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

Ranges:
Accuracy:
Output:
Interferences:
Response
Time:

Sampling
Procedure:

Analytical
Procedure:

Special
Calibration
Procedure;

.. system - described. previously.

Oxygen (O,) by Continuous Analyzer

EPA 3A, EPA 20, ARB 100, BA ST-14

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

Teledyne Model 326A

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

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

90% <7 seconds

A representative flue gas sample is collected and conditioned using the CEM

If Method 20-is used, that method’s specific
procedures for selecting sample points are used. Otherwise, stratification checks
are performed at the start of a test program to select single or multiple-point
sample locations.

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

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

A-10 CR 53304-2051
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Method:

Applicable
Ref. Methods:

- Principle:

Analyzer:

Measurement
Principle:

Accuracy:
Ranges:
Qutput:
Interferences:
Rcspénse
Time:
Sampling

Procedure:

Analytical
Procedure:

a

-
T

Carbon Dioxide (CO,) by Continuous Analyzer

EPA 3A, ARB 100, BA ST-5

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

Horiba PIR 2000

Nondispersive 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 pathlength nondispersive
infrared analyzers. These instruments measure the differential in infrared energy
absorbed from energy beams passed through a reference cell (containing a gas
selected to have minimal absorption of infrared energy in the wavelength absorbed
by the gas component of interest) and a sample cell through which the sample gas
flows continuously. The differential absorption appears as a reading on a scale of
0 to 100%.
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Method:

Applicable
Ref. Methods:

Principle:

Sampling
Procedure:

Sample
Recovery and
Analysis:

1

Determination of Moisture in Stack Gases

EPA 4, ARB 14

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

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

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

A-12 CR 53304-2051
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION

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

Development and use of an internal QA manual.

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

Chain of custody.

Training.

Knowledge of current test methods.

Agency certification.

NOo s LN e

Each of these areas is discussed individually below.

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

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

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

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

Sample acquisition and conditioning system leak check.
2-point analyzer calibrations (all analyzers)
3-point analyzer calibrations (analyzers with potential for linearity errors).

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

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.

B-3 CR 53304-2051
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SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB

e

TABLE B-1.

Standard of
Comparison or
Instrument Frequency of Method of
Type Calibration Calibration Acceptance Limits
Orifice Meter 12 months Calibrated dry test +2% of volume measured
(large) meter

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

12 months or
when repaired

6 months

6 months

6 months

6 months

6 months

12 months
(checked prior
to each use)

12 months

Depends on use, -

frequency, and
performance

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 ref. methods

+2% of volume measured

Cp constant (+5%) over

working range.

Difference between the

+3%

+ 02" Hg

+ 4 F for <400°F
+ 1.5% for >400°F

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

+ 2% full scale reading

+ 0.3 mg of stated
weight

Range <+ 0.10 mm for

three measurements

Satisfy all limits

specified in operating

specifications

CR 53304-2051
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TABLE B-2.

EQUIPMENT MAINTENANCE SCHEDULE

Based on Manufacturer’s Specifications
and Carnot Experience

Performance Maintenance
Equipment Requirement Interval Corrective Action
Pumps 1. Absence of leaks Every 500 hrs 1. Visual insp.
2. Ability to draw of operation 2. Ciean
mfr required vacuum or 6 months 3. Replace worn
_ and flow whichever is less parts
4. Leak check
Flow 1. - Free mechanical Every 500 hrs 1. Visual insp.
Measuring movement of operation 2. Clean
Device 2. Absence of or 6 months 3. Calibrate
malfunction whichever is less

Sampling

Instruments

Integrated
Sampling
Tanks

Mobile Van
Sampling
Systems

_Sampling
Lines

L T e T R SRR R e S e

1. ‘Absence of ~
malfunction

2. Proper response
to zero, span gas

Absence of leaks

Absence of leaks

Sample degradation
less than two percent

B-5

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

“As required

by manufacturer

Depends on
nature of use

Depends on
nature of use

After each test
or test series

Asrecommended
by manufacturer

Steam clean
2. Leak check

[
.

1. Change filters

2. Change gas
dryer

3. Leak check

4. Check for
system
contamination

Blow filtered air
thru line until dry

CR 53304-2051
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All calibrations are conducted using gases certified by the manufacturer to be + 1% of
label value (NBS traceable).

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

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

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

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

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

Attendance at EPA-sponsored training courses.

Enrollment in EPA correspondence courses.

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

Maintenance of training records.

APl

Knowledge of Current Test Methods. With the constant updating of standard test
methods and the wide variety of emerging test methods, it is essential that any qualified source

tester keep abreast of new developments. Carnot subscribes to services which provide updates on
EPA and CARB reference methods, and on EPA, CARB, and SCAQMD rules and regulations.
Additionally, source test personnel regularly attend and present papers at testing and emission-
related seminars and conferences. Carnot personnel maintain membership in the Air Pollution
Control Association, the Source Evaluation Society, and the ASME Environmental Control Division.

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

5, 6, and 7.

Additionally, Carnot’s QA Officer is actively. participating on a Source Evaluation
Society committee to develop a nationwide accreditation program for source testers.

B-6 CR 53304-2051
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STATE OF CALIFORMIA Gaorge Deukmejlan, Governor

AIR RESOURCES BOARD
1102 Q STREET

P.O. BOX 2615

SACRAMENTO, CA 95812

L2 i e .tk R S i b

R PR

June 21, 1989 °

Robert A. Finken

‘Director, Testing Services
Energy Systems Associates
15391 Red Hill Ave., Suite 110
Tustin, CA 92680

Dear Mr. Finken:

estj a

R it T AU TR PSR I B BT SO

We are pleased to inform you that we have renewed  vyour
approval to conduct the types of testing listed in the enclosed
Executive Order. This approval is valid wuntil June 30, 199¢C
during which time a field audit of your company's testing ability
may be conducted.

-

crey Byt e

If you have any questions regard1ng the approvals or
other tests, please contact Ms. Kathryn Gugeler at (916) 327-1521
or Mr. Raak Veblen at (916) 327-1519. All correspondance shou]d
be addressed to me at the post office box above.

, Sincerel;\/

James J. Morgester, Chief
Compliance Division

L
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Stat f Calif i
AIR RESOURCES BOARD

Executive Order G-487

WHEREAS, the Air Resources Board ("Board®}, pursuant to"

Sectioﬁ 41512 of the California Health and Safety Code, has
established the procedures contained in Section 81200-91220, 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 Energy Systems Associates meets the requirements
of the Board for conducting ARB Test Methods 1-1, 1-2, 1-3, 1-4,
1-5, 1-6, 1-8, 1-10, and 1-100 (NOx, and 02}.

NOW, THEREFORE, BE IT ORDERED that Energy Sysfems
Associates 1is granted an approval, from the date of execution of

this order, until June 30, 1990 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 at Sacramento, Califernia, this ____/_27 _ ____ day
of JOr 12~ 1989.

James J. Morgester, Chief
Compliance Division
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Appendix B.2

Calibration Data
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ANALYTICAL REPORT — cont'd

ENERGY SYSTEMS
ATTN: BOB FINKEN

Analytical

Accuracy_%1%

Cyl. No. __PAL 4678

Component Concentration
Oxygen 12.50%
Carbon Monoxide: 275.5 PPM
Carbon Dioxide 14.97%
Nitrogen Balance
*Gravimetric Master

Analytical

Cyl . No, Accuracy

Compaonent Concentration

Cyl. No <P

Concentration

Componeéé g ;

Date: 12-9-88
Our Project No.: ~ 415080
Your P,O. No.: 4560

Analytical
Cyl. No. Accucacy
Component Concentration
Cyl. No.
Component

Analytical
Cyl. No. Accuracy.
Component Concentration

*Certified to have been blended against NBS certified

correct by independent analysis.
Analyst

CERTIFIED REFERENCE MATERIALS

ACUBLEND®

AMRSCCONMDIAY NOAM paTeo

y and verified
Approved By /7/)1% é«v//f/

EPA PROTOCOL GASES

CALIBRATION & SPECIALTY GAS MIXTURES .PURE GASES

CAICT /Al R RIA NS T M d | mmmy crn -

e
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Scott SPeCIa.Ity Gases . gvision o

TELEX: 510-100-8831 (ScotGas)
FAX: 714-887-0549
PHONE: 714-887-2571

ENERGY SYSTEMS ASSOCIATES
15991 RED HILL AVE., SUITE 110

TUSTIN, CA 92680
ATTN: JIM MULLIGAN

Gentlemen:

Date:

Scott Environmental Technology Inc. 2600 CAJON BLVD., SAN BERNARDINO, CA 82405

8-9-89

Our Project No.:

01858

5264

Your P.O. No.:

Thank you for choosing Scott-for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical
Cyl. No. __ALM 5688 . Accuracy _¥2% *
Component Concentration

CARBON DIOXIDE 22.50%
CARBON MONOXIDE 422.6 PPM
OXYGEN 8.001%

*GRAVIMETRIC MASTER

NITROGEN A
Cyl. No. __ALM 5675
Component L

CARBON DIOXIDE & 15.00%

i

CARBON ‘MONOXIDE . 54.56 PPM

OXYGEN 5.001%
*GRAVIMETRIC MASTER

NITROGEN BALANCE

Analytical *
Cyl. No. ALt 5692 : Accuracy L2k
Component 2oncentration
; w e
CARBON DIOXID‘Eéﬁ Zw '
422.2 PPH
8.000%
X GRAVIMETRIC MASTER
%TROGEN BALANCE
Analytical
Cyi. No. ALM 5598 Accuracy £2%*
Component - Concentration
CARBON DIQXIDE 15.00%
CARBON MONQXIDE 54.46 PPM
OXYGEN 5.000%
*GRAVIMETRIC MASTER
NITROGEN ° BALANCE

*Certified to have been blended against NBS certified weights and verified

by independent analysis.
Analyst

corre
Approved By /@?ﬁ'd
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SAMPLERS INCORPORATED

) 4215 WENDELL DRIVE OATLANTAR GEORGIA 303346
: CONTROL UNIT CALIBRATION
: ' (55—-8’>
* Date /—-20-—-5751 Box No./gfj‘za? 5
Barcmetric pressure, P =30.301in. lig Dry Gas Meter No.
Temperzture
itifice | Gas volume | Cas volume .
nometer t test dr as Wet test Dry gas meter
‘. X N es y & Meter Inlet Qutlet Averzge .
etting, meter meter ¢ € ¢ c Time
AH vw . vd’ Wy dl, . dO, d', e'
n. Hp0 fr3 fc3 °R °R °R °R min Y &Hg
1.0 5 S, 43 /531 120 92 /08/566 | 75 | .TEA| /. 8E
2.0 5 S, 42 /531 (127 93 20/57016.8 1.990) 1.9/
‘.0 5 S 4/ /537 (139 9y n9)E574 |97 (.99 197
lculations 'y
Y ) LHg
Vo Pp ( Ta ) 2
AH A 0.0317 aH (tw - ) 8
H 13.6 Vd Pb + 13.:6 t“, ) Py (£g ) v,
.0| 0.0735
.G 0.147
.0 | 0.294 i
t‘l
y = Ratio of accuracy of wet test meter to dry test met-er. Tolerancé = ¥ (.01
aiig = Orifice pressure differentjal that gives 0.75 cfm of air at 70°F .and 29.92
j inches of mercury, in. H,0. Tolerance - +t G.15
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v ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY JJM DATA ENTRY BY JJM
:DATE 03/11/90 BAROMETRIC PRESSURE 30
"FIELD GAS METER 1.D. ES-8 TEST METER ES-13
INITIAL Y4 0.990 TEST METER Y (Yt) 1.000
- INITIAL HA 1.920 TEST METER LAST CAL.12/89
|  FIELD METER TEST METER | RESULTS |
VOLUME |TEMP. TEMP DELTA TIME |VOLUM|TEMP. Q Y HE
cu. ft. IN OUT "H20 min. cu. ft ‘'F cfm
5.67 77 62.5 1.00 10 |5.46 58 0.57 0.984 1.81
5.70 86 67.5 1.00 10 (5.44 58 {0.57 {0.988 |1.81
5.72 88 71.5 1.00 10 [5.42 58 ¢.57 10.985 |1.81
AVERAGES 0.986 1.81

PASS — INDIVIDUAL Yd VALUES ACCEPTABLE
PASS - INDIVIDUAL DELTA HE VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS
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POST TEST DRY GAS METER CALIBRATION DATA

Calibrzted By L 27 4924

Dafe 3 ///'//-f(?

Field Meter ID

£S5 -

&5

Baromertric Press

Test Program Preceding Calibration Check

20-02

Average AH from Test Runs

Test Meter ID

Test Metec Y (Y,) .

L8573

/.0°

Test Meter Last Cal /2 //ff/i?

Maximum Vacuum from Test Runs

Field teter

Test Heter

Temoerature

Final | Initial] volume | Inlet Outlet Time Fimal | Initial| Volume remecpanure
4H Yolumz | Volume (Vdg) (ti) ' (to) Vacur [{1)] Volune | Volume (V:m) Inlet Outiet
0 7571 ¢ s |
9 o2 39,905 e T 38 T¢q7 | & | ppe0 wrasoligas syt e <<
Y| (¢ S~ s
8% 145 %5140 .19 s i 2 ¢ A Vegrgres 2. 2005 4 o s
- sy | 72 285 703 PRP=Y
1o Nist sy salS P57 T3 7 V. oo 275 11RFTIe7 | Ay s | s7T

J

ESA/MSC-165

05-108
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SAMPLERS (INCORPORATED ) -
4915 WENDELL CRVE CRTLANTA GEORGIA 20336
| CONTROL UNIT CALIBRATION |
¥ ' . '
pace | /= ZE-ET inte pemer /572322 (F5R
Esremprric pressure, Py o= 275" in Hg. todel Numbzr 90 - 5§00 l
Temperacure .-
P - IS oo Ty
:.ﬁf,-f‘_a_. C:S verune, Gﬁf Vc:;:me, wet test Dry gas merer l
nome-&t et :e:... y £28 Meter Inlet. Outler Average | .,
elling, netel merer t €1+ . . Time
Lp VL' 3 Vd, W dli ca, dn e.
o Hz0 fr3 frd ‘n " °F °R nin v £Fi g
1.0 5 5,92 | 76/536 V132 )2 N5zl G/8 \,FT | LEZ
2.0 5 2 9p  \7e/s36 136 0945y pedssol g5z lreo 223 |
4.6 5 S5, 3% \7/5346 |19) so5/ses le3/se3) 469 100 V) g5
R EE
lculation:s - B
| Y éﬁ.@ 5
v, P ( & ) ) -
AH 24 0.0317 zH ( c,
AH 13.¢€ ValPy + 13.6 T T, Py ( Tio ) Ve l
i
!
1.010.0735
2,81 0.147 |
4.pl 0,295 1
¢ = Ratfec of accuragy of wet test mater to dry Cest met‘er. Telerance 1 T 0,02 '
:l LEz = Oriffice pressure ¢ifferential thas gives 0.75 cfm of air st 70°F ancd 29.92
incdhes of mercury, in. R,0. Tolerance : % 0.15
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POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By G Lof3 Test Meter ID ____E£5 13

Date _2 1L 140 - Test Meter Y (Y,) .00

Field Meter ID J: 5 -~ ICI

Test Meter Last Cat __[2]14/87
Barometric Press __ 30, 17 |

Test Program Preceding Calibration Check O@ P \\6 A)

Averagze AH from Test Ruas

Maximum Vacuum from Test Runs .

ISA/MSC-165

Fiel_d Heter Test Heter
. Ternorrature - Teroeratinee

final | Iaitial| Volume [ Inlet | Outtlet | . Tice | Ffinat | Initial] Volune
aH Voluma Vc-:lu-.r: (Vdg) (ti)' (toj Vacirm (0} Volune | Volume (\'m) Infet | Outlet
.0 fossh ] 6345la4 110 10 |101aR|¢15, 850! . 1ugl-b2 1E T
! M 9y ')Z 5 %o| 614 1) %L/
9s | 7 2 | €t

. L3 © 1 1o1.
o)A o | (313 2 521 5 [0 (s !olfs b33 T e
O3-91f L2 47 G_17Y 5 oy ¢ yle &4
1.0 LLrs |4y a5 2 |10 |nyxg o3y o A
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Appendix B3
CEM Performance Data
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SPAN GAS RECORD

Date _{f22{410

Client/Location &E_&Zlﬁh_&&d_: By ._ﬁti__

Span Cylinder Aux. Span Cylinder
Gas , -
Cylinder No. | Concentration Cylinder No. | Concentration

Zeo  |ALM-0OA3 ALM-(09 B L

NOx —_— — — . — |

02 - IANAL-H6TE (2.5 ALM-Seaz | 8.000

n 4

Cco | 27s5.5 90 - | Y272 5

co2 v H 97 v 22.5

sS02 R — — -

INSTRUMENT LINEARITY {/30 /61 o)
BN
Analyzer
o2 | CO2 CcO NOx S02

Analyzer Range 126 7, 25% 5 00 J— —_—
Set to High STD 4 :l_"z- " _ _
(80-90% of Range) 2.9 |22.5 _ H1Z.Z -
As-Found Low STD _ i '
(50-60% of Range) !2.7S lL{ u] 20(0 : — —_ -
Actual Value of . ) .

Low STD 2.5 (447 239 — “
Difference in % ) o ¢ _ A
of Full Scale ! Jo 0.3 /, o j —_

Allowable deviation is 2% of full scale (2 squares on strip chart).
ESADS-063

Rev. 9/89
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- . Ay e o £y Wi R WS A ALY ¢ Pl AR TR LIRS B F e R pme o o pEA Ty e ek e s = v e e




CR 53304-2051

Sample Location

Appendix C.1
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o et Bt a1 R L)

L 1 AR TR " it e e

-

SAMPLING POINT LOCATION DATA
EPA Method 1

2 VH

Plant [_DM(_:: DEACH IDW)E&TALETL Data by
Date ) ?,ILO\D
Test Location [:ZQ;4F¢J§;r DJed”

e 5(9"‘ —he— 72“ A;l

DIAGRAM OF SAMPLING LOCATION -

. Sample . i In. from In. Trom
Upstream Dist./Dia. Point |% of Diameter. qesr Wall | Nozzle*
Downstream Dist./Dia. ’ i | |
Coupling Length

No. of Sampling Pts. [

Stack Dimension 4Lgyf'x"5o“

Stack Area, ftZ2 (.25 i’
v

*Inches from wzll plus

coupling length

I
I
|
|
I
I
I
!
|
I

ESA 0S-00¢
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Appendix C.2
Unit Operating Data

t
. —-- 1

- e e s mm—— b e ey .li,.t?;.u.l!l.!. = e e ey , ——— -
- LR A e A e e _. . - - - ey e L T F e T PoyE e W A3 e 58 gy b e g o T —————— —e . kot &t o e




e
P
B

Ol SUPPLY ﬁe&:xs PST&_E 3~ 3 136
BurnEL 0il . PRESS. 1 RSIG| & & | &
Aramizind STEOM P RSl $3 1 3 153
Gac Supply Peess. | Rsi| 10.4) 49.5) 10.5
Buzuel s ppess. \psicl 2.01 1.9 | /.9
- STEdM Lo \ad 331 33 133
AR Reri1STEES /L lﬁom &J55\63/55169 557

4 LONG BEACH AUXILIARY &Mée
é. _ CONTROL ROOM [DATA .
fi K A-client/Lopation . SC.E ) _ Data by m.’e_&cm&‘&&—‘#
:% a Test No. % / a 8
~ pate _ ol —F :
Time oo | 1145 124%). -
EUEL [ :m CAS| GASY - -
| ,
: /?a/LE,a’ FanT DATA |
" sTeam press,  Apsie| 13711371 136
LN Box_PRESS. Ty &5 | 551 6.8
FURNACE - PRESS. ol 5| 25124

-

A

hS

tarn Congrot B Dﬁ'?ﬁl |

STEAM ELow- leewd 34 | 33 | 33 i
Ghas FrLou Aocrrl L an.4] 90| 20.2 |
: Fver o1l Flow | l = - -
DRUM | EVEL | Lo 110.9 1 10.9 %
i. STEAM _PRESS . 1Psstr 1139 1139.21 236.2 -’

FeebwATEE _PRESS . | psio-od | 3308 aa.d

Comments/Notes

ESA 05-073




PO

DR SO SO

i LONG BEACH AIKILIARY ﬁd/aée
CONTROL ROOM DATA
‘Client/Location_. S(E pata by SIK.
Test No, 4’ 4‘{/ 4[ d 5 5
Date 2)5/00 250 | 2fs/go | 215 fon| #s35| s 9o
Time 0902109371 1101 ({51 | /1334 K40
EEL oie VoLl ol ol oidore |
- STEAmM PRESS, P56 [34 13411341135 | /35113 s
YD R2X PRESS. Yl L S G5 G2l L2 Lol 4
Eurnace. ppgss.  |"Holl25) |V250| 050 W27 My | Vo505
Kol supply PRESS, | psieil 3811421137 1345 113 1135
CBukNEL g1l PRESS. i RSIG1GL 21700165 01 L]0 lbR A b O
"Aromizint STEAM Pees RSIGL 7. .ol 720U 0] 7101153
fong SuPPLy PRESS. |RsiG112.0112 21122112 v|/2.2-|12.2
Bueke® £AS PReSS. | psie| & | o | & | o | & | B
Sreamd FLow). okd 3 | 3251235 [ 23523023 5
AR Relo1sTees__QJL | YoorhPas | Bz |80 45| 5% T
Man ConTRol Bu. DA77 | .
STEAM FlowW L ns/#d 3313435136133 35
GAS FLow) scerl ot lp 1o o Tpilo!
Fuel oIl FLow 94190195195 19.4] 9.6
DRUM IFVEL TREVEANEYNTREIEN
STEAM __PRESS . |PsiG | 1360113831 1303 1355 (362 128.5
FEEDWATEE PRESS . ‘Pszaegm 2401240 241124024/
Comments/Notes
ESA DS-073
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47 LONG BEACH AUKILIARY BoLLER
CONTROL ROOM DATA

-Cherat/Locatwn . SC/{S ' Data by 5 ’T/e {M NE

—— Feaa—

- B R T A TS PR R Y L P T YU P Y

' —Tr_est No. | <. "I,S/ [~ é [4
I Date : | 2/l5hp 7’/’:’/% -1/]7 4.‘[/7/% ﬂ/]/?o
;o Time - - | /6371 1220 6812109451115
. _EdEL - NousTideare| prsFret A TE
' l |
/%zmg,e oo T nATA S | -
l - STEAm_PRESS, . P13 1241 1361 (3T | 134
{ UMD Box_PRESS. YO (p Ol L G.2) 6.2 L2
1 Fuensce . perss. _ |Holl2520 %51 2054 % .40/

OIL SuPPLY FPREsS. | Psieild 115 138 11361 135

BulNel oIl . PrESS. iRSIG [plo | (oA} 6¢ | 65 | (7
Aromizing steam P psit 1211V 1712 1 72 173
Gas Surtly PRESS. | Rsii12 Y 21 1R.0 1) 43.21 1d.2
Bugue® as ppess. \psic| O Lo || 6| n
STEAM. L0, cramd 52 122 (34 | 34 1.3¢
Ar_RertsTees /L f’/obfz'f 85251 /151 810 | g0/15180/75

1
* .

Man Conrrol £u. DAl |
STEAM FlowW L lkeld 34134135 137 | 3¢
&As_fFrow) scerle (Lol | 6 & | &
FueL o1l FlLow - 9. 9.4 701 9.91 9. g1
DRUM | EVEL 10.9111.0| /loti.s i il.]

-
B
H
&
i
: | STEAM _PRESS . psse 1126211307 1135 4) 1206 [31.§
i
i

FEEDWATEL PRESS . [ psiet 240 2401439 1238 :33?

Comments/Notes

ESA DS-073
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Appendix C.3
CEM Data
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f . CONTINUOUS EMISSIONS MEASUREMENTS

i Client__ S EJLBAY Test No(s)___|—L@A— CEN-
i Date 2 1o |90 Barometric Pressure
P e -1 _y
1 Test Location TYHPOST DUCT Duct Static Pressure
| Ambient Temperature, DB /WB ' Fuel (AR
. Operator 45Nk
i —
% | Corrected to
y Test [ Sample Dry, Uncorrected % , Dry
! No. | Time Point 1 0, TCO, [CO [NOx INO TNO, |SO €0 [NOx |50
" 1 % [€0 O 2 |5% 2
1053 6.5%.0
"‘, | 1059 L51%.0

VoS (.| 79
- | REA BT

W L7
a1 sl bkl | |

MNE  luwW5.0

Span Gas Concentration

Comments:

_ " £SA DS-001




TR FE Y S Y S

E[A

CONTINUQUS EMISSIONS MEASUREMENTS

Client 4';_.(",5:, s 1 T AA Test No(s) 7 A K R e
Date e | C‘ Barometric Pressure
Test Locat:on Lo \-: ey Duct Static Pressure
Ambient Temperature, DB /WB Fuel fom 5
Operator I
Corrected to
Test | Sample _ Ory, Uncorrected % , Ory
No. [ Time | = Point U, [C0; JCU [NOx [NO [NO, [S0, | €O [NOx ]30,
W39 (8179
Ny | 6873
LT (0.8179
~ ] —
ez . 474
a3 (L4173

0%, 09| 7.8

Ka S (89

Span Gas Concentration

Comments:

ESA DS-00]




il et

PRI NP2 0 A PVRY-INCI S U N P

[P

ERERFENTIR SERR Y I

e et e g+ b

EfA

Client Ui, [ LSAX

CONTINUOUS EMISSTONS MEASUREMENTS

Date

242 (20

Test Location

i S

b 3e

Test No(s) B'L,Bﬁ:k“\i_\]\t

Barometric Pressure
Duct Static Pressure

Ambient Temperature, D8 /WB Fuel | é?ﬁ"/)
Operator A= A
Corrected tofj
Test |Sample Dry, Uncorrected _ % 5 Dry
No. | Time Point U, TC0, [C0 [WOX K0 N0, [S0, | €0 [NOx |30,
\2.\0 7.017%
ST i IWA
S 7017 %
) 7.07%
2 ||
o iR

N

70

77

' Span Gas Concentration

Comments:

ESA 0s-001



E[A

Client. X1 [ Lone BencH

CONTINUQUS EMISSIONS MEASUREMENTS

Date

2[5 [90

Test Location Ayuy oL &Y2- Evih.

Test No(s)

H-LBAX— Cem

Barometric Pressure

BO.NS

Duct Static Pressure

Ambient Temperature, 0B /WB ~ SFF Fuel NSTNLATE Ot
Operator - <l
' E _. ICorrected to
Test | Sample Dry, Uncorrected A CQ____}____J Dry
No. | Time Point C0, *JCO  [NDx {|NO TND, 3% | CO NOx |50,
0400 Qolls 0Aa
0915 a411< (0.5
0920 A4|1s £.5
094S 95| b 7.5
1000 13317 . )
[01% Q.63 4.9
1030 15114 DS
o4 A4]9 s
100 931 20 T2
15 A.3] 2l 12.6
150 45|27 13.5
| 14g G|z 12.5
1200 9.0}19 - o3
jrA1 4|22 e
Span Gas Concentration IS'O 289
A q.32 0.2
Comments:
ESA DS-001
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L AT
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Ll T .. . e e e
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e ol el el
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SR Y P

E[A

CONTINUOUS EMISSIONS MEASUREMENTS

Client S cE /10N Bence

Test No(s) 5S—Lf—ceM

Date 211'5/‘70 Barometric Pressure 30 .\>
Test Location fuUy 30&'(&; Duct Static Pressure
Ambient Température', DB /WB ~SH%F Fuel DISTILULATE  OIL
Operator <y
‘ - o T i (0~ [Corrected to
 Test {Sample Dry, Uncorrected (Y| %, Dry
No. | Time Point 0, 0, [C0 [N0X N0 RO, [3% | 0 [NOx |30,
[32.S 4315 b. b
(340D 1.2 15 (0.0
2SS 1.5 1S LS| -
Eite RIS A
11428 9slis =
440 95015 gl
IHSS 9315 6.
IS\O A.3] 1Y = &
IS2S Q2|15 ©. (g
540 |.. 10|15 LM
15SS 1615 dpM
ielo 12115 (.G
(275 1.3 118 - b
132 Q315 6l
Span Gas Concentration iS.0 12783
G 9.9 0%
Comments:

ESA DS-001




ol ko et A s i

E[A

CONTINUOUS EMISSIONS MEASUREMENTS

—

Client SCE/ LB AX Test No(s)___ (o ~LBAY-COM
Date g,}j Mo " Barometric Pressure ¢ .qg
Test Location h% Bowen E@!m“ﬂ tDuot Duct Static Pressure_ —.CS
Ambient Temperature, DB/WMB  ~(o,O°F Fuel Diehilpb o |
Operator A ’
- CO= Corrected to
_Test |Sample Dry, Uncorrected @D, | ¢, Dry
No, | Time Point 02 COZ TCO  [NOx :JNO N02 §.Q2 CO [ NOx 502
0B 1\ 16y 5.4
0%%a QIS b4
6584 93 {\S (n..(o
09 13 Q1S 6.5
0928 Qs 103
6943 991 16 7.1
0953 axg| €2
(0 14 2.3 |12 0.2
1029 3|14 162
044 9.3|20 1.2
1059 4.3 120 112
! Q2|20 (1.
\1 29 948123 SICH
Span Gas Concentration 15.0 {239
Pl a1 $.%
Comments:
ESA DsS-001
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Benzene
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Ty
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CARKOT

Benzene Emissions

Client/Location: SCE / Long Beach Auxiliary Boiler

Reference Temp (F)
F Factor,Gas
02,% Gas

Flow rate, Gas Fuel(dscfm)

Fuel

Test Ko. 1A-LBAX-BEN
ppb
tb/hr-
Lb/HHbtu

Test No. 1B-LBAX-BEN
ppb
Lb/he
Lb/MMbtu

Test No. 1C~LBAX-BEN
ppb
Lb/hr
{b/MHbty

Average
ppb
Lbshr
Lb/MMbtu

&0
8476
6.8
9250

Gas

KD< 4
ND< 4,57E-04
ND< 1.03E-05

ND< 4
ND< &.57E-04
ND< 1.03E-05

ND< 4
ND< &4.57E-04
ND< 1.03E-05

ND< 4
ND< &.57E-04
ND< 1.03E-05

F Factor, Oil
02,% 0il

Flow rate, Qil (dscfm)

Test No. 4A-LBAX-BEN
preb
Lbs/hr
(b/MMbtu

Test No. &4B-1BAX-BEN
ppb
Lb/hr
1b/KHbtu

Test Ko. 4C-LBAX-BEN
ppb
tb/hr
Ib/MMbtu

Average
peb
Lb/hr
Lb/MMBbtuU

9541
8.44
10832

0il

ND< &
KD< 5.35E-04
ND< 1.32E-05

ND< 4
ND< S5.35E-04
ND< 1.32g-035

ND< 4
ND< 5.35E-04
ND< 1.32E-05

ND< [
ND< S5.35E-04
ND< 1.32E-05




. e
i
_ CARNOT 05/03/90
! SAMPLE TRAIN TEST SUMMARY ;
— : _ B
' Client/;.ocation ..... + 24+ .SCE/LBAX : Date.ciereareccenecanncns 2/2/90
| Test NUMDET....eoveuenns. 1-LBAX-H2* Data BY...oveeerencnnennn SMH .
. Test Method.....ccvi e 4 : Sample Location.......... EXH DUCT
Fuel........... ces e e uaas GAS : Reference Temp (F).veno.. 60 -
. Control BoX #....ccocvennn ES-19 : Unit..eoinneiiniaaan. AUX .
Pitot Factor ............ " 0.840 * Meter Cal Factor......... 1.0000 ﬁ
Stack Area (sq fﬁ) ....... 6.25 E Sample Time (Min) .. ....... 30
Bar Press (in Hg)........ 30.39 * Nozzle Diam (in)......... N/A @
"
Meter Vol (@aCf)eveacsnnas ©21.352 : Meter Temp (F).veeeeieenns 108.8 &
Stack Press (iwg)..eoeea. -0.67 : Stack Temp {(F).vieaaiaaas 634.6
Vel Head (iwg)eeeeeeaaonn 0.5227 * 02 (%): from CEM........ - 6.60 E
* from peortable... 6.80
Ligquid Vol (ml).eeeceannan 76.1 * CO2 (%): from CEM........ 8.00
T T e e r ek e o~ cgaleoulated T i ST 7089 T T T =@‘
Meter Press (iwg)........ 1.50 : Start/Stop Time.......... 1053/1123
5td Sample VOl (SCF) . iuiieretieeestaasssanasasssasssssssssssnnessn 19.89 %
Metric Sample VOl {(CUDIC MELOIS) cieiuiieeneeereneeannesnennnnenn 0.56
Moisture Fraction......uiiiiee it neieneeeunceeaaneennnnennnnns 0.151
Stack Gas Mol Wt. ... i nnnenann. FUT et s eraraanas 27.79
Stack Gas Velocity (ft/SeC)..ueiiiiiiineeeiientaannasennnnnnans 59.06
Stack Flow Rate (wacfm)..... teraesesnesanns Gt e e s ac et aas e 22,148
Stack Flow Rate (dscfm).....ueveveenans s e s anrresesaneas I 9,056
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TREANGNSERZE ST T A

S AP PRAY ST PR

SRS AR L PN N

i‘ VELOCITY TRAVERSE DA

Plant ¢ ¢ G/Z ON,g /gz:/,lzv/L. Date

TA

z/2 /5o

Boiler No. /-Z)o
Fuel Type /}/f_f
Test No. _ [/~ LR po ~ Vdotdy

7
Data Taken By

LAP & _lpn

Test Description

ABR2SHD Tesdo

Baro. Press (in.Hg) 3¢ ¢ 3§

Pitot Tube Coefficient . 9,9_ Cp

4025287 TV

Abs. Static Press in Stack (in.Hg) —™ -4 7 P
Vo = 2.90 Cp \BP T, 29 32 28M35
i G G
Traverse Point \.fe;l{:gsfy Tgrfup T:r?!p Velocity, /(/(f /
Time| Port | Depth 'in.HZO, AP °F °R,Tq ft/sec __Comments™ 02,%
w1l 32 | 4 lp.25 leow £ 2055
r [ LA 1o g7 ¢35 L7
| e lo.ae e s
1fs D 10,55 43¢ o
9 — , ,
ei | 2 | # oy |t 3y 2S5
' F
L 18 10.53 L 253
L Ve o] Teoe L5
~ —
[t/o °©__1o.ld WY 45
'y b.s/ |32 £SE/
L1 s 0 st st 457
Z\J\ ¢ o L3t s
4 72 | L5
PS, corrected in.Hg Q WACFM
MW 16/1b-mole Qq . WSCFH
As ft? Qg DSCFH

ESA DS-008
Rev. 9/86
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EfA

VELOCITY TRAVERSE DATA

Plant ,_S'dC'//lt?/Vc Leaat
Boiler No. /ff}d '
Fuel Type /,'452_(

Test No. B4 — ye/oer 1ty

Jo- 37

bate 2 /2. 5O ‘
Data Takeg By_léi/g 7;f“{ﬂ7

Test Description

RS Tesn

Baro. Press (in.Hg) Pitot Tube Coefficient ﬁz Cp
Abs. Static Press in Stack (in.Hg) — ©O. & & Ps
v, - 290c;:JWJ2992 2895
Velocit G G
Traverse Point eﬂgg;,y T:l?lp Tgslp Velocity, Ao/
Time | Port | Depth in’.HZO, AP | °F °R,Tj ft/sec ‘Comments 0,,%
&
pa | 3 | 2 1oy |ad] B
I G (6-4Y £2¢9 |
L & o387 (¢
o o | o lo-sT e
Viad” - # | o-43 |42
| 2 6.5y |63
J2 C lo-¢f UN
g < o 8. [ {3/
t\.\\\
1275l 3 | Hloys |
[ | 56 lo. 20 311
[ 1 ¢lo.7¢ e
/
o | S| O lo.-75 14w
Ps’ corrected in.Hg Q WACEM
M Tb/lb-mole Qg WSCEH
A rté Qsq DSCEM
= oS Tz (20 ,7,/
ESA DS-008
Rev. 9/86
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TEDLAR BAG DATA

Client/Project «S ¢ & //az&;;,,émg

vate_ 2/ / 5> Unit ’AL/)( . By r_{/L.J
Bag ID No. Bag ID No. Bag ID No.
2. 3
Test No. [~ L0 -Poss | BB 483y -Sod T fors it fsew
Sample Rate ,5’///" ._)"1//"‘ .S’.é/ﬂf
Start Time /0 S /7 3357 /2 /D
Stop Time //L{ //{\5" / Z-_%C}
- Sample Location|’ / & / Y it B4

Date ' . - Unit - — --By -

Bag ID No. Bag 10 No. Bag .10 No.

]
Test No.

Sample Rate

Start Time

Stop Timz

Sample Location]
x

Notes: (;¥¥£5
Flaw oy M Penpdg  ofs

L= f

-WY- Hn e -8y 1

ESA 05-070

- 7



TEDLAR BAG DATA

¢ Clieat/Praject ¢ o Qm; & card .
f  oate_o /¢ /gD vait_fer or/fen 8y, o007 jn

Bag ID No. Bag 10 No. Bag ID No.

Test Ho. Yt ~LRAK ~a ] GA L8t g Yo o m gy -Soy

Sample Rate . L & L . S2
7 rd

.Start Time g 26 75§ | So. <7

Stop Time S g s 9 /'/%.
ot 2 At 2 s~ 2

Sample Location

1.

Bag ID No. RBag 1D No. Bag-ID No.

Test Ho.

Sample Qate

Start Time

Stop Tims

Samp'l € location

!

|
|
|
|
]
! l ‘s’,-f'_" Date Unit | Bv
|
|
|
I
i

Notes:  YB—[BAX- BEN . [onl, QUSwueAmL(AM ‘50"“39'0"/\'
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s nepaned & SN g vesonad (o)
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REPORT
TRUESDAIL LABORATORIES, INC.

CHEMISTS - MICROBIOLOGISTS - ENGINEERS

14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 22680

AREA CODRE 714 e 730-523%
RESEARLCH - DEVELDPMENT - TESTING AREA CODE 243 . 225 - 1564
Energy Systems Associates CABLE: TRUELABS
15991 Red Hill. Avenue, Suite 110 DATE February 22, 1990

CLIENT Tustin, California 92680-7383
Attention: Arlene Bell/Robert A. Finken RECEIVED February 6, 1990

4B-LBAX and 4C-LBAX '

2.0. No.,: LSA

INVESTIGATION Analyze for trace benzene by modified EPA Method 602

RESULTS

JIODIFIED EPA 602 (Benzene)

X2ceived: 275790
Analvzegs:  2/7/9D
N . Wanoliters per Liter
Benzene
=amLSAN D¢
15~LBAX WA R
iC-LBAK HD<+
.ID - Not Detected.
Respectiully sudnitted,

TRUZSDAIL LABORITCRIZS, ILiC.

=S e

Bramlett,
strumental

tanager
Methods

This n-rm: applies ondy to the sample, or samples, investigated and is not necessarily indicative
or sinnbar products. As @ mutual protection to clicnts, the public and these Laboratories, this report 5 subm
use of the client to whom it is addressed and upon the conduion that it i< net to e sl inwehinbe e e

PC# 53304-LBAX & -LBCT/Ecéison PO# C0O135903

(ppb)

o1 the quality or condition o apparently identical
itted and accepted for the exclusive
. DR Y - .- - PRI .

et ae s

T T e

EF oF B

e

>

.
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UHESDAIL LABORATORIES, INC.

14207 FRANKLIN AVENUE

IMISTS - MICROBIDLOGISTS - ENGINEERS TUSTIN, CALIFORNIA $2680
AREA CODE 714 e 730-623%

EARCH - DEVELOPMENT - TESTING AREA CODE 213 = 225-1564
CAB8LE: TRUELABS

Energy Systems Associates .
15991 Red Hill Avenue, Suite 110 : DATE Februarv 22, 199D

NT, Tustin, California 92680-7333
Attention: Arlene Bell/Robert A. Finken ggcgvep Februarz 2, 1990
PLF Six (6} Tedlar bags labelled 1A-LBAX, LABORATORY NO. 37875

1B-LBAX, 1C-LBAX, SA-LBCT, 5B-LBCT, & SC-LBCT
P.C. No.: ESA PO# 53304-LBA¥Y & -LBCT/Edison PO# CO138903

STIGATION Analyze for trace benzene by modified EPA Method 602

RESULTS

AODITIZED LPA 602 (Benzene)

lecaivecd: 2/2/%0
Aanialvezad: 2/2/90
danoliters per Liter {»ob)
3Jenzene

lx‘\_J—JD:—i:: ::D( "?x

B-LIDAX . HD<4d
1C-LEBAI - HD<4d

SA-LBCT HND<4

5B-LDCT - ND<4

SC~LECT ND<4d

0 - Hot Detect=d.

Respectiully submitted,
TRUESDAIL LABORATORIES, IuC.

voe Bramlett, [lanager
Instrumental Methods

is report applivs only ta the sample, or samples, investigated and is not necessariiv indicative of the quality o7 condition of apparentiy dentical
Simiﬁ" products. As a mutual protection 1o clicnts, the public and these Laboratories. this report is submitted and accepted for the exciuse e
s of the client to whom it is addressed and upon the condition that it is not Lo be used, in whole or in part. in any advertising or publicity matsr
hout prior wotten authorization from these [iborataries. ) ’ :

PRI B SO




Appendix C.5

’

Formaldehyde

CR 53304-2051
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FORMALDEHYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE / Long Beach Auxiliary Boiler

N FUEL: OIL

B! f Factor: 9541

. Reference Temp (F) 60

4

.i: -

: Test ug/train  Vmstd %02 asd ug/dscf ug/m3 ppb lb/hr  Lb/MMbtu

SA-LBAX-FOR 16.2 2.35 8.82 10832 6.9 243.4 192 9.87e-03 2.51E-04
58-LBAX-FOR 46.5 1.47 8.27 10832 31.6 1117.1 881 4.53e-02 1.10€-03
SC-LBAX-FOR < 0.89 2.7 8.23 10832 0.3 11.6 9  4.70E-04  1.14E-05

Average ug/m3

457.4

AT P P AL AT NI RPTly PO P

Average ppb

i

1

i

| 361
3 ' Average lb/hr
. 1.85€-02

' ' Average Lb/MMbtu

{

i

l

l

|

4.54E-04

fomtm e

ok AFEtaef o

PRSURT PO I St AP
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} FORMALDEHYDE EMISSION CALCULATIONS

4

g ]

i CLIENT/LOCATION: SCE / Long Beach Auxiliary Boiler

;i FUEL: gas

i F Factor: 8476

: Reference Temp (F) &0

: Test ug/train  Vmstd %02 Qsd ug/dscf ug/m3 peb Ib/hr Lb/MMbtu
1-LBAX-FORM <~ 0.89 1.84 6.6 9251 0.5 17.1 13 S5.91e-04 1.32E-05
2-LBAX-FORM 2.7 1.89 6.8 251 1.4 50.5 40 1.7SE-03 3.95E-05
3-1BAX-FORK < 0.89 1.67 7 9251 0.5 18.8 15 6.52E-04 1.50E-05

Average ug/m3

28.8
Average ppb
< 23
Average ibshr
< 9.96E-04
Average ib/MMbtu

< 2.26E-05
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CARNOT 05704/90

SAMPLE TRAIN

TEST SUMMARY

[ J

Client/Location.......... SCE/LBAX * Date...c.oiviiciociacanas 272790
L ]

Test Number.....c.cuueua- 1-LBAX-FO* Data BY....vecuuencennnns SMH
-

Test Method.............. 430 * Sample Location.......... EXH DUCT
- .

Fuel..ooeenons Cerrraaees GAS ® Reference Temp (F)....... - &0
L 4

Control Box #....0cvauaas ES-8 * Unit.i.ieeiieeenvncannnnas AUX
*

Pitot Factor ......cucaa. NA ® Meter Cal Factor......... 0.9900
L ]

Stack Area (33 ft)....... §.25 * Sample Time (Min)........ 32

i *

Bar Press (i~ HG@)........ 30.39 * Nozite Diam (in)......... N/A
-
*

Meter Vol (&cf).......... 1.926 ® Meter Temp (Fleieeuanonn. 88.0
-

Stack Press (iwg)...vvu.. NA * Stack Temp (F)........... 634 .4
-

Vel Head (iwg)iceivnenaas NA ® 02 (X): from CEM........ 6.60
. from portable... 6.60

Liquid Vol (al).......... N/A * €02 (%): from CEM........ 8.00
- calculated...... 8.00

Meter Press {iwg)........ 0.07T ®* Start/Stop Time.......... 105471126
-

Std Sample Vol (SCF) .. .iiieiinieerrannicunsanasernnnrsnsrnnenn 1.84

Metric Sampis Vol {cubic Meters)...cuurrvesrrrenanannreeananan 0.05
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CARNOT 05704790
SAMPLE ‘TRAIN TEST SUMMARY
X [ )
Client/Location,......... SCE/LBAX ® Date.....cecvvcuiununanana, 2/2/90

*

Test Number......ceneuun. 2-LBAX-FO* Data By....... PO . SMH
[ ]

Test Method........... ‘e 430 * sample Location......... EXH DUCT
-

Fuel. .. iirenncniacannan . GAS ®* Reference Temp (F}...... &0
[

Control Box #............ ES-8 ®* Unit........ tesresaasens AUX
b w

Pitot Factor .......c.... KA * Meter Cal Factor........ 0.9200
*

Stack Area (sq ft)....... 6.25 ®* Ssample Time (Min)....... 30
*

Bar Press (in Hg)........ 30.39 * \jozzle Diam (in)........ N/A

Meter Vol (acf).......... 2.049 ® Meter Temp (F).......... 106.7
o

Stack Press (iwgl........ HA * Stack Temp ¢(Fl.......... 633.8
"

Vel Head (TWg)........... NA ® 02 (%): from CEM....... 6.80

* from portable. 6.80

Liquid Vol (ml)...... N/A ® €02 (%X): from CEM...... 7.90

. calculated..... 7.90

Meter Press (iwWg)........ 0.01 ®* Start/Stop Time..... vaee. 113571205
»*

Std Sample Vol (SCFY.......ccce.. e sestererantasann s 1.89

Metric Sample Vol (cubic meters).......... Mevesssansiacnaanan 0.0%
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CARNOT 05704790
SAHMPLE TRAIN TEST SUMMARY
-
Client/Location..........SCE/LBAX ® Date....c.cevenvna: venaa2f2/90
| ]
Test NUTDer.....uneuenss. 3-LBAX-FO* DAta BY...essseenannnaens SHH
i . -
Test Method.............. 430 * Sample Location.......... EXH DUCT
. .
Fuel.sesivenenrrenasanns GAS * Reference Temp (F)....... &0
. *
Control Box #............ ES-8 ¢ Unit...oiceennannanns AUX
L
Pitot FActor sicucesvacas NA ® Meter Cal Factor......... 0.9900
. .
Stack Area (sq ft)....... 6.25 ¢ sSample Time (Kin)........ 30
w«
Bar Press {in H9)...uuu.. 30.37 * Nozzle Diam (in)......... N/A
[ ]
»
Meter Vol (acf).......... 1.836 ® Meter Temp (Fliuivernnnnn 113.6
* .
Stack Press (iwgl..eee..- NA ® Stack Temp (Floeseuuonn.. T 630.7
L]
Vel Head (iwg@)....ocvnnsn NA ¢ 02 (X): from CEM........ 7.00
* from portable... 7.00
tiquid vol (ml).......... N/A ® CO2 (%): from CEM........ 7.80
. calculated...... 7.80
Meter Press (iWg)........ 0.04 ¢ Start/Stop Time.......... 121071240
-
Std Sample vol CSCF ) e iueeueuennansnneenasnanasaseasassasannans 1.67
Metric Sample Vol (cubic meters).......ciiiiinvernnnaanaaaan. 0.05
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CARNOT 05704790
SAMPLE TRAIN TEST SUMMARY

t 4

Client/Location.......... SCE/LBAX * Date.....veeveccunnann 275790
L ]

Test NUMDer. oo isivenanaas SA-LBAX-F* Data By.......ocveacan RBB

- .

Test Method.............. 430 * Sample Location....... EXH DUCT
b "

Fuel,....... teereesaanenn QIL * Reference Temp (F) 60
-

Control Box #......000000s ES-8 * Unit.i.cunsnn.. cireraaans AUX
-

Pitot Factor ......c..... NA ®* Meter Cal Factor...... 0.9900
*

Stack Area (sq ft)....... 6.25 * Sample Time (Min)..... 30
-

Bar Press (in Hg)........ 30.15 * Nozzle Diam (inY......... N/A
*

Heter Vol (acf).......... 2.555 * Meter Temp (F)..uc.... 104.4
*

Stack Press {iwg)........ HA * Stack Temp (F)..unun.. 670.0

vel Head (iwg)..... P HA * 02 (¥%): from CEM..... 8.80

* from portable... 8.82

tiquid vol (ml).......... WA * (€02 (X): from CEM..... 2.36

* calculated 9.34

Meter Press (iwg)........ 0.03 * Start/Stop Time.......... 143271502
-

Std Sample Vol (SCF) . ittt iieiierraannnnnnnnns . 2.35

Metric Sample Vol (cubic Meters) ... viiieiiriniacnecnenan 0.07
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CARNKOT 05/04/90
SAMPLE TRAIN TEST SUMMARY
*
Client/Location.......... SCE/LBAX * Date@....cvovuvvavennnavana 2/5/90
-
Test Humber. . .vvivrsannen 58-1BAX-F* Data BY.......c.caunn ann RBE
-
Test Method.....conuen... 430 * sSample Location.......... EXH DUCT
]
Fuel....oiviiiannnnnnanas oIt * Reference Temp (F)....... 60
*
Control 8ox #............ ES-8 * Unmit....ccciacencnnaanans AUX
n
Pitot FAactor ..cueevnvenas KA * Meter Cal Factor......... 0.9900
*
Stack Area (sq ft)....... 6.25 * Sample Time (Min)........ 30
* .
Bar Press (in HgY.c.uuan. 30.15 ®* Nozzle Diam (ind......c.. N/A
*
L
Meter Vol Cacf)....... vee . 1.620* Heter Temp (F)o.......... 110.5
Stack Press (iwg)........ NA * Stack Temp (Fleveeeuan... &71.5
o
Vel Head (iwg)........... HA * 02 (X): from CEM........ 8.60
* from portable... 8.27
Liquid Vol (ml).......... N/A * CO02 (X): from CEM........ 9.54
* calculated...... 9.80
Meter Press (iwg)..... 0.03 * start/Stop Time.......... 150671536
-
Std Sample VOl (SCF ). .unnensnene e eenroeaesaacaaenaanenanaans 1.47
Metric Samgle Vol (cubic meters)......... H e ieemereenananaeaann 0.04
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CARNOT : 05/04/90

SAMPLE TRAIN TEST. SUMMARY

w .

Client/Location.......... SCE/LBAX ® Date....vvissesscessnne-r 2/3/90
*

Test NUMDEr . cuveennenanns SC-LBAX-F* Data By........ccevcumeren R88
L 3

Test Method.......ccnnnn. 430 ¢ sample Location.......-- . EXH DUCT
*

fuel. . iiiieeerensnscnnnnn QIL ®* Reference Temp (F)}....... &0
*

Control Box #............ ES-8 ® Unit.oiucuiicuriicnannnnnn AUX
W

Pitot Factor ..c.ceeevesass KA = HMeter Cal Factor......... G6.9900

3 L J

Stack Area (sq ft)....... 6.25 * Sample Time (Min)........ 30
*

Bar Press (in Hg)..... ve. 30,15 * Nozzle Diam (ind........-. N/A
*
[ ]

Meter Vol (acf).......... 2.995 % Meter Temp (F)........... 112.4
. .

Stack Press (iwgleo....... HA ¢ Stack Temp (F)........ &74.8
-

Vel Head (iwg)....... NA® 02 (X): from CEM........ 8.60
. from portable... 8.23

Liquid vel (ml)..... PR H/A ® CO2 (X): from CEM........ 9.51
* calculated...... 9.80

Meter Press (iwgdeceeee.. 0.03 * Start/Stop Time.......... 154071610
*

Std Sample Vol {SCFY..euenanennn.. feaetsrasresmesvascevaaanann 2N

Metric Sample Vol (cubic meters)....cciuiiurinnreaccinannnnnas 0.08
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Radian Work Order P0-02-057

Analytical Report
03/08/90

AnalyticaltDat

Radian Analytical Services
900 Perimeter Park
Morrisville, NC 27540

919-481-0212

tlient Services Coordinator: JFMCGAUGHEY

Certified by:%

Previously Reported on 03/07/90.
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Analytical Data Summary

Page: 2

11-LBAX- FORM

Det. Limit Result Det, Limit
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25.0

38.5
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Analytical Data Summary

Page: 3

Formaldehyde

Result Det. Limit Result Det.
22.3

Limit

o Appendix A in-this'rébort.




Analytical Data Summary Page: 4

MATRIX SPIKE
-puR .

EE e R L DL L T PR PP

Result Det Result Det

Result Det
2.80 *

n .this report réfer to Appendix A in this report.
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Sample History

Page:é&

B-LBAX-FORM .

5C-LBAX-FORM -

- (ARBY, (ASB)
02713790 02/13/90
fﬁate};_; Water
06
Aldehydes by HPLC
" Prepared 02716790 02/16/90 02/16/90 02/16/90 02/17/90 02/17/90
Analyzed 02/28/90 02/28/%0 02728790 02/28/90 02/28/90 02/28/90
Analyst LK . LK LK [ &9 LK LK
! Fite ID PAPE245 PAPE246 PAPE24T PAPEZLG PAPE250 PAPEZSY
Blank 10
Instrument V5000 V5000 v5000 V5000 V5000 vs00g
Report as received received received received received received




Sample History

Page:7

'l

O Sy

PRI I S,

Aldehydes by HPLC

O M O e A

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Aldehydes by KPLC

Prepared
Analyzed
Analyst
File ID
Blank 1D
[nstrument
Report as

02717790
02/28/%0
LK
PAPE2S2

V5000
received

02717790
02/28/90
LK
PAPEZ253

V5000
received

02/18/90
02/28/90
Ltk
PAPE274

V5000
received

02/28/90

02/18/90
03701790
LK
PAPE285

V5000
received

02/28/90

02/18/90
02/28/90
LK
PAPEZ2BS

V5000
received
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Notes and Definiticns

The asterisk(*) is used to flag results which are less than five times
the method specified detection limit. Studies have shown that the
uncertainty of the analysis will increase exponentially as the method
detection Limit is abproached. These results should be considered
approximate.

Page: A-2
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Notes ard Definitionsg

TERMS USED IM THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet

EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection Limits which are higher than method limits are based

on experimental values at the 99% confidence level. MNote, the detection limit may
vary from that specified by EPA based on sample size, dilution or cleanup.

(Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its

analyses and accompanying OC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection Llimits are based on analysis of clean water samples.
& factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 Liter of water will result in a factor of 100,

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid

waste.

Radian Work Orcder - The unique Radian identification code assigned to the samples reported in

the analytical summary.

iquids/water

Units - wa/l micrograms per Lliter (paétélper biltiqn),
Ry ug/Kg  micrograms per kilogrami{part
ug/M3 QFEEbgra@é'per cub{c_met
ma/L Eligrams
mg/Kg .mfllkgraéslper kilogram
“Usually used fo rcent.;recove

igfa@super liter (pa

% percent
usS/cm cgnﬁﬁctancé unit; microSiemans/centimet

mL/hr miklili:ers per hour; rate-of settlemen
NTU turbidity unit; nephelometric. turbidity :
cu color unit; equal to 1 mg/ “of chlorepla

Page: A-3
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PAH

CR 53304-2051
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PAH CALCULATIONS

CLIENT: SCE / LBAX
PROJECT KO:

TEST DATE: 2/5/90

TEST NUMBER: &=L BAX-SV

T REF (F) &0

Fuel: Distillate

SPECIES

Naphthalene ND
Acenaphthylene ND
Acenaphthene ND
Fluorene ND
Phenanthrene ND
Anthracene ND
Fluoranthene ND
Pyrene ND
Benz{a)anthracene KD
Chrysene ND
Benzo(b+k)fluoranthene ND
Benzo(alpyrene ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Renzolg, h, i)perylene ND

TOTAL PAH

A A A A A A A A A A A A DAMNAA

INITIALS:

VMSTD(DSCF):

QSD(DSCF/MINY:

o2, X:

02,%:

F Factor

ug/train
0.025 ND
0,025 KD
0.025 ND
0,025 ND
0.025 HO
0.025 ND
0.025 KD
0.025 KD
0.025 HD
0.025 ND
0.025 ND
0.025 KD
0.025 ND
0.025 HD
0.025 HD
0.375

.

<

A A A A A A AN A A A A A A AA

1.
10614
9.3
9.5
9541

ug/dscm

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

0.144

RD
KD
ND
ND

ND
ND
L {v]

)

ND
KD
ND
ND
ND
ND

tbshr

3.82E-07
3.82E-07
3.82E-07
3.82e-07
3.82¢-07
3.82€-07
3.82e-07
3.82e-07
3.82E-07
3.82E-07
3.82E-07
3.82E-07
3.82€-07
3.82E-07
3.B2E-07

A A A A A A A AAMNAANAAAMA

< S.74E-06

ND
ND
ND
ND
KD
KD
ND
ND
ND
ND
ND
ND
KD
KD
ND

A A A A A A A A A A A A A A A

lb/MMbtu

1.05E-08
1.05e-08
1.05€-08
1.05e-08

1,58€-07




PAH CALCULATIONS

CLIENT: SCE / LBAX INITIALS: SHH
VMSTD(DSCF): 83.88

PROJECT NO: QSOCDSCF/MIN 2 10870

TEST DATE: 2/5/90 COZ,%: 9.7

3 TEST NUMBER: 6-LBAX-SV 02,%: 7.9
3 T REF (F) 60 F Factor : 9541

fuel: Distillate

vl

SPECIES ug/train uwg/dscm Lbshr Lb/MMbtu
K Haphthalene N < 0.025 ND < 0,010 WD < 4.046-07 KD < 9.50E-09
i Acenaphthylene ND < 0,025 ND < 0.010 ND < 4.04E-O7 HD < 9.5S0E-09
: Acenaphthene ND < 0.025 ND < 0.010 ND < 4.04E-07 ND < 9.50E-09
X Flusrene ND <" 0,025 WD < 0.010 ND < 4.04E-07 WD < 9.50E-09
ki Phenanthrene ND <« 0.025 HD < 3.010 KO < &, 04E-0F KD < 9.50E-09
R Anthracene WD < 0.025 KD < 0.010 ND < 4.D4E-O7 WD < 9,50E-0%
: Fluoranthene ND < 0.02% ND < 0.010 ND < &4, 04E-07 ND < 9.50E-09
! Pyrene - ND < 0.025 ND < 0.010 WD < 4.D4E-07 ND < 9.50E-09
; Benz{a)anthracene KO < 0.025 KD < 0.010 ND < 4.D4E-07 ND < 9.50E-09
! Chrysene ND <  0.025 NO < 0.010 KD < 4.04E-07 ND < 9.S0E-09
i Benzo(b+k) f luoranthene WD < 0.825 .+ ND < 0.010 HD < 4.04E-O7 NP < 9,50E-09
: Benzo(a)pyrene KD < 0.025 ND < 6.010 ND < 4,.04E-07 KD < 9,50E-09
; Indena(1,2,3-cd)pyrene . ND < 0,025 KD < 0.010 ND < 4.04E-07 ND < 9.50E-09
; Dibenzo(a,h)anthracene ND < 4.0625 ND < 0.010 NC < 4.D4E-07 N < 9.50E-09
- Benzo(g,h,i)perylene. NO <. 0.025 -ND < 0.010 ND < 4,04E-07 ___ ND < 9.50E-09
i
!
] TOTAL PAH < 0.375 < 0,149 < 6.06E-06 1.43€-07
i
]
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I?ES .647C66F285

| CARNOT 01/29/90
SAMPLE TRAIN: TEST SUMMARY

*
¢ client/Location..........SCE/LBAX *
*

Test NUNDETY .« v v v v aeveessssd—LBAX-SV*
*

[ ..

" Test Method..... e ceenna 429 *

Date..veeesceccenaeansaans-2f5/90
Data BY.eeoaiieeiiinanas SMH
Sample Location.......... EXH DUCT

Fuel.....ccc0e. ceeecsssss.Dist. Oil: Reference Temp (F)....... 60
Control BOX #..oeeevevanne ES-19 : Unit....oinvecnnns esesans AUX
Pitot Factor .......coc... 0.840 : Meter Cal Factor......... 1.0000
Stack Area (sq ft)....... 6.25 : Sample Time (Min)....... ‘. 180
Bar Press (in Hg)........ - 30.15 : Nozzle Diam (in)...c<cc.. 0.228

— '

Meter Vol (acf}.......... " 99.063 * Meter Temp (F)eeennnnas . 106.8
Stack Press {iwg)..... N ~0.55 : Stack Temp (F)eveeeeeannn 676.0
Vel Head (iwg)........ ... 0.6928 . 02 (%): from CEM........ 9.50
. * ’ from portable.,,. 9.50
Ligquid Vol (ml)....... e 225.7 * CO2 (%): frxom CEM........ 9.30
* calculated..... . .30

Meter Press (iwg)........ 0.87 : start/Stop Time.......... 900/1210
Std Sample VOl (SCF) ... eieerennnrssoensscasantscassnassnnssanasn 91.71
netric Sample Vol (cubic meters) . ..ottt it tetteetnnacoanns 2.60
. Molsture Fraction......ceieeeeereeencoeennnns e receaireeeaens 0.103
Stack Gas Mol Wt. . ..ottt nacnnnans teresmeat e Pveraeasaa 28.65
Stack Gas Velocity (ft/sec)....... et terecsrcecssasseanssanaa 68.49
Stack Flow Rate (Wacfm)....eeeueeues et st e s et as s it e st 25,683
Stack Flow Rate (dscfm).-.......... C ettt eteecetaea e 10,614
Isokinetic Ratio (%) .eeeeeeevenvenn i e eneaas e 105.78
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01/29/90

CARNOT
SAMPLE TRAIN TEST SUMMARY

*
Client/Location..........SCE/LBAX : 0 - o - ..2/5/90
Test NUDDEL s ceccaeaanns 5-LBAX-SV* Data By...... Ceereereaans SMH
Test Method...........;.. 429 ® Sanmple Locﬁtion.......... EXH DUCT
Fuel.....cceees ceessscseas Dist. Oilz Reference Temp (F)...... . 60
Control Box #...... ..;...‘ ES-19 E Unit..eenieneencnnnnns aae AUX
Pitot Factor .......... - 0.840 : Meter Cal Factor..... cana 1.0000
Stack Area (sq ft); ...... 6.25 : Sample Time (Min)........ 180
Bar Press (in Hg)........ 30.15 * Nozzle Diam (in)......... 0.228
. _ . ‘
Meter Vol (acf).......... ©96.086 : Meter Temp (F)ooeeeeeeass 107.3
Stack Press (iwg).eeesess -0.55 : Stack Temp (F)eweeeeaaaas 672.6
Vel Head (iwg)....ceve.u.. 0.7127 * 02 (%): from CEM........ 8.60

* from portable... 8.60
Liquid Vol (ml).eecceunn. 207.2 ® CO2 (%): from CEM.......- 9.40

* calculated...... 9.40
Meter Press (iwg)..... ‘s 0.79 : Start/Stop Time.......... 132571634
Std Sample Vol (SCF)..... et eeerteeaeae sttt 88.86
Metric Sample Vol (cubic meters)......ieieiiivecrnnssnccessasnss 2.52
Moisture Fraction........eeoeeeun. e e eeasesseteies et 0.098
Stack Gas Mol Wt. ... itennroenansan e e e teassnrer s s e sasanssnaan 28.69
Stack Gas VeloCity (ft/seC) . ceieininriiinnssoeasaacsnsasans .eo 69.31
Stack FLlow RAte (WACEIM) « e v e veennooesanananeennnnanonsnnannnas 25,992
Stack Flow Rate (ASCEm).ceeseetececerosossosssnacnonssssnnnnaans 10,832
Isokinetic RAtio ($).eiieensieieenecroenanaaionsns [ 100.43
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CARNOT 01/29/90
SAMPLE TRAIN TEST SUMMARY

%
Client/Location..........SCE/LBAX : Date...cceevacaaenan creeesea2/7/90 s
Test Number..............6-LBAX-SV* ' Datd BY.csieoactccncaann. SMH
Test Method...... creacsea 429 : Sample Location.......... EXH DUCT ?
FUEl...icvcveoonansoansns Dist. Oil: Reference Temp (F)....... 60
Control Box #...... ceaans ES-19 : Unit.veeeeereeaanananenans AUX
Pitot Factor ........ e 0.840 : Meter Cal Factor......... 1.0000
Stack Area (sq ft)....... | 6.25 : Sample Tinme (Minf ....... . 180
Bar Press (in Hg)...... .- 29.98 * Nozzle Diam (in)......... 0.228

: .
Meter Vol (acf).t ........ 97.164 : Meter Temp (F)..coouvie.. 110.4
Stack Press (iwg)........ -0.55 * Stack Temnp (F).eceeeneeas. 673.9
Vel Head (iwg).-cwovecacons 0.7206 : 02 (%): from CEM........ 7.90

b from portable... 7.90
Liquid Vol (ml)...veveu... 202.9 * C02 (%): from CEM........ 9.70

* calculated..... . 9.70
Meter _Press (iwg)........ - 0.84 : Start/Stop Time..7....... 811/1136
Std Sample Vol (SCF)..... et ede e s s s n et en ettt s st e, 88.88
Metric Sample VOl (CUDIC MELEYS).ureeeuiuirieneinneeoneansons .. 2.52
Moisture Fraction....ii..eeeeieeeioeenennesoeenoeaesanans vaeane 0.096
Stack Gas MOl Wh. . vt veennnnnanana Feeecesaccss Gt e st it esn 28.73
Stack Gas Velocity (ft/seC)ev.veeseacanenn ceseseittcsersannna . 69.88
Stack Flow Rate (wacfm).......... te e e Ceeasteseneana 26,207
Stack Flow Rate (dscfm).......... s e s s et er e ettt earses 10,870
ISOKIiNetic RAtio (%) eueiuiioneneneneeeneenennernneenaeanennnnns 100.10Q
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EPA Fuel “fF" factor calculations .
Reference temp, F: &0

Composition by wt, %:

Carbon 72.58
Hydregen 23.21
Nitrogen 2.39
Sul fur 0
Oxygen 1.82
Ash 0
Heating value, btu/lb: 22,660
F factor, dscf/mmbtu @ 0% D2: 8,476
Ash content, Lb/mmbtu: 0.000
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Energy Systems Associates acorrorzon

15991 RED HILL AVE., SUITE 110, TUSTIN, CALIFORNIA 92680
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LBAY . Dehllgte.
EPA Fuel “F" factor caleulations
Reference temp, F:

Composition by wt, X:
Carbon
Hydrogen
Nitrogen
Sul fur
Oxygen
Ash

Heating value, btu/ib:

F facto.r, dscf/mmbtu @ 0% 02:

60

83.95
15.56
6.21
0.05
0.2

18,800

9,694
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LBAX : Dictilletre.

EPA Fuel “F* factor calculations

Reference temp, F:

Composition by wt, X:
Carbon
Hydrogen
Mitrogen
sul fur
Qxygen
Ash

Heating value, btu/lb:

F factor, dscf/mmbtu & 0X 02:

83.91
15.54
0.28
0.05
0.2

19,400

9,388
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AR 1 ¢ oo
‘ Curtis & Tompkins, Lic

DATE RECEIVED: 02/09/90
DATE ANALYZED: 02/15/90
DATE REPORTED: 03/15/90
PAGE 2 OF 9

LABORATORY NUMBER: 25430-1
CLIENT: ENERGY SYSTEMS ASSOCIATES
PROJECT #: SUBMITTED BY CLIENT
LOCATION: SUBMITTED BY CLIENT

R R R SRR Y- OUE S 0. FRTPI U
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T

SAMPLE ID: 4A-LBAX-Fuel

e o —————— T ————— — 1D ke S s ok o e T R T . A S ———— ———— i b " ————————

METHODS: EPA 6010/7000
CAC TITLE 22 METALS IN AQUEOUS SOLUTIONS

o odage

L

ettt

ke

b e € a w

-1 JllER - JENR JApS J S I F | 4 A r | | .
. .

1

METAL RESULT REGULATORY LIMITS
STLC

Arsenic ND (0.25) 5
Beryllium ND (0.05) 0.75
Cadmium ND (0.05) - 1
Chromium (total) ND (0.05) 560
Chromium (VI) ND (0.05) -
Copper ND (0.10) 25
Lead ND (0.25) 5
Mercury ND (0.10) 0.2
Manganese ND (0.10) 350
Nickel ND (0.05) 20
Selenium ND (0.25) 1
Zinc 0.06 250
ND = NQT DETECTED; LIMIT OF DETECTION IN PARENTHESES.
QA/QC DATA SUMMARY:

RPD SPIKE RPD SPIKE
Arsenic 21 101 Mercury 9 95
Beryllium 3 90 Manganese 2 S8
Cadmium 19 84 Nickel 11 100
Chromium 1 101 Selenium 14 105
Copper 3 102 Zinc 3 99
Lead 13 97
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LABORATORY NUMBER: 25430-2 DATE RECEIVED: 02/09/90
CLIENT: ENERGY SYSTEMS ASSOCIATES DATE ANALYZED: 02/15/90
PROJECT #: SUBMITTED BY CLIENT DATE REPORTED: 03/15/90
PROJECT $: SUBMITTED BY CLIENT PAGE 3 OF 9

SAMPLE ID: 4B-LBAX-Fuel

METHODS: EPA 6010/7000 _ o
CAC TITLE 22 METALS IN AQUEOUS SOLUTIONS

e g B e e T T A e S A S S e S S e e S A e A S A R L L M AR T AR ML S e A W S Gme R S S YT W N S W S e A v = ——

METAL RESULT REGULATORY LIMITS

STLC
_.-mg/L._._

Arsenic ND (0.25) )

Beryllium . ND (0.05) ’ 0.75

Cadmium ND (0.05) 1

Chromium (total) ND (0Q.05) . 560

Chromium (VI) ND. (0.05) -

Copper ND (0.10) 25

Lead 0.3 5

Mercury ND (0.10) 0.2

Manganese ND (0.10) . 350

Nickel ND (0.05) 20

Selenium ND (0.25) 1 o

Zinc e 0.06 ' T 250

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES. l

A TR e R e R A T e L e S e S L e e e ek e o . S A R o T ot ke - -~ - — =

RPD SPIKE RPD SFIKE
Arsenic 21 101 Mercury . 9 95
Beryllium 3 20 Manganese 2 98
Cadmium 19 84 Nickel 11 100
Chromium 1 101 Selenium 14 105
Copper 3 102 Zinc 3 _ 99
Lead - 13 97 : )
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LABORATORY NUMBER: 25430-1 DATE RECEIVED: 02/09/%0
CLIENT: ENERGY SYSTEMS ASSOCIATES DATE ANALYZED: 03/07/90
PROJECT #: SUBMITTED BY CLIENT DATE REPORTED: 03/14/90
LOCATION: SUBMITTED BY CLIENT : PAGE 6 OF 9 :

SAMPLE ID: 4A~LBAX-Fuel

—— —— . . ———————————— ] T T e ey o o o o A AL LD T S W S R SN Y Y M S T W T g T S Al B W e —

PARAMETER AS RECEIVED BASIS
{%¥ by Weight)
ASH CONTENT <0.01
CARBON 72.55
CHLORINE ~ <0.01
HYDROGEN - _ 13.45 s a(¥§ﬁit

. Lo
NITROGEN 0.18 W A
vy o
'a”Loiwdﬂ*”
SULFUR 0.04 0-

ot %

. 399
CHLORINE BY X-RAY DIFF. (mg/L) ND (30) ¢

BTU/LB. 18,800 %‘ =

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES

Curtis & Tompkins, Ltd.
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LABORATORY NUMBER: 25430-2
CLIENT: ENERGY SYSTEMS ASSOCIATES
PROJECT #: SUBMITTED BY CLIENT
IOCATION: SUBMITTED BY CLIENT
SAMPLE ID: 4B-LBAX-Fuel

Curtis & Tormpkins, Ltd

DATE RECEIVED: 02/09/90
DATE ANALYZED: 03/07/90
DATE REPORTED: 03/14/90
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PARAMETER AS RECEIVED BASIS
(% by Weight)

ASH CONTENT <0.01

CARBON 74.83

CHLORINE <0.01

HYDROGEN 13.86

NITROGEN

CHLORINE BY X-RAY DIFF. (mg/L)

BTU/LB.

ND (30)

19,400

0.25 |
OXYGEN 400 Pﬂw oVl
o 0.04 C

' SULFUR =

H

N
O

S

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES
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0.7
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EMISSION CALCULATIONS

1. Sample Volume and Isokinetics

a. Sample gas volume, dscf

Vi std = 0.03382Vp [Ppap + (H/13.6)NTpef/T)(Y)

-

b. Water vapor volume, scf

- o

Vo std = 0.0872 Vq. (Tpef/528°R)

€. Moisture content, nondimensional

Bwo = Vi std/(Vm std * Vu std)
d. Stack gas molecular weight, 1b/1b mole

A

.. ¢ Al g U )

M”dry = 0.44(% COp) + 0.32(% 05) + 0.28(% Ny)
e. Absolute stack pressure, iwg

Ps = Ppar * Psg/13.6
f.  Stack velocity, ft/sec

Vg = 2.90 C, [JaPTs P9.9% 28.95
Ps Mwwet

R e VN ¥,

g. Actual stack gas flow rate, wacfm

Q= (Vgy(Agy(60)

h. Standard stack gas flow rate, dscfm

Qg = Q (1 - Bwo)(Tpef/Ts)(Ps/29.92)
i. Percent isokinetic

1 = 17.32x T (Vp <tg) . 528 °R
(1-Bwo)}6 x V¢ x Ps x Dn? Teaf

E PR - T L. T eSS

4 -'df JdE 3
™

Particulate Emissions

a. Grain loading, gr/dscf
C = 0.01583 (M/Vy gq)
b. Grain loading at 12% C0,, gr/dscf

C12% co, = C (12/% COp)

Padbd b s o bt b e At s
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¢. Mass emissions, lb/hr

M = C x Qsd x (60 min/hr)/(7000 gr/1b)}

Gaseous Emissions, 1b/hr

M = ppm x 10-6 MW; 1b/1b mole

x Qsd x 60 min/hr

SV
where SV = specific molar volume of an ideal gas:
385.3 ft3/1b mole for Tof = 528 °R
379.5 ft3/1b mole for Tpar = 520 °R

Emissions Rates, 1b/106 Btu

a. Fuel factor at 68 °F, dscf/10® Btu at 0% 0>

- 106[3.64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%05, fuel)l
HHV, Btu/1b

b. Fuel factor at 60 °F
F60 = Fgg (520 °R/528 °R)
c. Gaseous emission factor

__]b/]_Oﬁ Btu_’ 7 = ppmj X 10'6 x M X ...._1_ x F x ——@—9___.
1b mole SV 20.9-%0>

d. Particulate emission factor

20.9
/106 Bty = ¢ x 110 4 F x —2—
7000 gr 20.9-%02

These calculations are routinely performed on ESA's computer.

ESA D5-007
Rev. 6/82
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particulate grain loading, gr/dscf

e , R Page 3 of 3
, .

i Nomenclature:

:

; As = stack area, ft

i Bwo = flue gas moisture content

I

3 Ci2g co, = particulate grain loading, gr/dscf corrected to 12% CO2

4 Cp = pitot calibration factor, dimensionless
ﬁ # Dn =" nozzle diameter, in.
i F = fuel F factor, dscf/106 Btu at 0% 0,
: H = orifice pressure differential, iwg
i
g I = % isokinetics
j Mg = mass of collected particulate, mg
f M; = mass emissions of species i, lb/hr

% MW = molecular weight of flue gas
) MW = molecular weight of species i:
1| NOx: 46
;' co: 28
5' SOp: 64
: HC: 16
il ) = sample time, min. " —
: AP = average velocity head, iwg ==(J£\P)2

I Phar = barometric pressure, in.Hg

Ps = stack absolute pressure, in.Hg.

: Psg = stack static pressure, iwg | )

l Q = wet stack gas flow rate at actual conditions, wacfm
p Qsd = dry stack gas flow rate at standard conditions, dscfm
-%l Sv = specific molar volume of an ideal gas at std conditions,
i ft3/1b mole
‘I Tm = meter temperature, °R
E- Tref = reference temperature, °R
i Ts = stack temperature, °R
;. Vg = stack velocity, ft/sec
i ¥ Vie = vyolume of liquid collected in impingers, ml
j l Vm = dry meter volume uncorrected, dcf
e Vi std = dry meter volume at standard conditions, dscf

Vu std = volume of water vapor at standard conditons, scf

= meter calibration coefficient

|
i ‘-

ESA DS-007
Rev. 6/89
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Samples:

Chain

Sample No.
(Project No.
Test No.

E i A Energy Systems Associates acorporarion

CERTIFICATION OF SAMPLE RECEIPT

Complete Description

E(WM

(-L8AY-For,

als A and

2 LOEAX ~ForM

A @

3B ~Foam

Ity [ ¥}

SA- B~ f

w u
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e

of Custody Prior

to Shipment:

Released by

Time and Date Received by

Time and Date

L0 MH frtl

Samples shipped to:

MQAN

Samptes shipped from ESA by:
Carrier:

Samples received by:

Company:

Date
Air Bill No.

Date

15991 RED HILL AVENUE, SUITE 110, TUSTIN, CA 926B80-7388 / (714) 259-9520 / Telecopy: (714) 253-0372

ESA 0S-057
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CERTIFICATION OF SAMPLE RECEIPT

Samples:
: Sample No.

{Project No. s
Test No. Complete Description
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LB - —
K
/ \
— = \\
Chain of msrjipment; - C . .

leased by Time and Datle Received by Time and Date

AP |
|
Samples shipped to: 'ﬂ/‘,mgdg__ﬂ, Cafmrq-l—ames

Yo Yamill.
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Samples shipped from ESA by: Date L}(a /070

Carrier: __ﬂ/\Q W’ (L, Air Bill Ko.
Samples received by:Q,k_,, /gﬁg///# Date }//O /5P
77

CompanWJyJ u{_,

15981 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 / (714) 259-9520 / Telecopy: (714) 258-0372
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E ]A Energy Systems Associates acoreoration

CERTIFICATION OF SAMPLE RECEIPT
saples:  AoperA 7SI /25.05¢ ) Boe/

Sample No.
{Project Na.
Test No. Complete Description
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S RCT= S n o 1 oB8cr _ ool 7o
SC-LBCTw Lfornm e ) K %d  Tef50

Chain of Custody Prior to Shipment:

37775

ReleasedW l/_/ ﬁ\e and Date Received by Time and Date
/

A //}'300 3//%/90

\

-

va

'Samples shippad to: /,«mspu M
AAs ., CP s2EP

samples shipped from €SA by: __f A/ - bate 2 /l//90
2/

Carrier: Air BiH/No.

Samples received by: gﬂ%ﬂ% Date &/2/;’0
AN

»Oﬂpan{/// (e din/! [l

15951 RED HILL AVENUE. SUITE 110, TUSTIN, CA 92680-7388 / {714} 259-8520 / Telecopy: {714} 259-0372

ESA 0S-057
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