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SECTION 1.0
INTRODUCTION

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 required 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
Controf District and by the California Air Resources Board (ARB).

This document is the source test report for the emissions tests that were conducted on
SCE’s Ef Segundo Generating Station Unit 1. The resuits 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 residual oil for:

- formaldehyde

- benzene

- polycyclic aromatic hydrocarbons (PAH)

- full set of metals (Arsenic, beryllium, cadmium, copper, lead,
manganese, mercury, nickel, selenium, and zinc)

- chromium and hexavatent chromium

- arsenic by CARB Method 423
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Two residual oil samples were also analyzed for:

- Btu/lIb (HHY)
- 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
Testing was conducted February 20-25, 1990. The Camnot test team members were Bob Finken,
Kevin Hopkins, Bill Osborne, Jim Mulligan, Mike Schmitt, and Arlene Bell. Mr. Michael 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 through 1-4 summarize the results of the emissions tests while firing residual oil. Table
1-5 presents the results of the residual oil analyses. Detailed results are included in Section 4.0.
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TABLE 1-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/EL SEGUNDO UNIT 1
NATURAL GAS FUEL
February 25, 1990

w

Species
Benzene:
ppb ND <1
Ib/hr ND <5.18 x 107
ib/MMBtu ND <281 x 10%
Formaldehyde
ppb 204
Ib/hr 4.07 x 101!
Ib/MMBtu 2.22 x 10*

e~ ]
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SUMMARY OF AB2588 EMISSIONS TEST RESULTS

TABLE 1-2

SCE/EL SEGUNDO UNIT 1

RESIDUAL OIL
February 20-24, 1990

N

Species
Benzene:
ppb ND <1
ib/hr ND <5.78 x 10
Ib/MMBtu ND <3.00 x 10
Formaldehyde
ppb ND <12
Ib/hr ND <2.60 x 10?2
Ib/MMBtu ND <1.48 x 10°
Total PAH
pg/m’ <9.14
Ib/hre <1.63 x 10%
1b/MMBtu <9.10 x 10°¢

o e = =
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TABLE 13
SUMMARY OF PAH EMISSION RESULTS
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL
February 20-24, 1990

W

Species pg/m’ Ib/hr Ib/MMBtu
Acenaphthene <0.02 <4.12 x 10° <2.12 x 10°*
Acenaphthylene ND <0.01 ND <131x 10° ND <692 x 10°
Anthracene <0.02 <276 x 10* <143 x 10°*
Benz[a]anthracene <0.11 <197 x 10* <1.02 x 107
Benzo[b+k]fluoranthene <0.04 <6.52x 10° <3.65x 10°
Benzo[a]pyrene ND <0.01 ND <131x 10° ND <6.92 x 10°
Benzo[g,h,i]perylene <0.07 <134 x 10* <6.95 x 10°
Chrysene <0.05 <887 x 10°* <4.55x 10°®
Dibenz{a,h]anthracene <0.03 <478 x 10° <247 x 10*
Fluoranthene <0.08 <151x 10" <7.78 x 10°*
Fluorene <0.01 <2.16 x 16° <112 x 10°
Indeno(1,2,3-cd]pyrene <0.07 <1.20 x 10* <6.25 x 10°*
Naphthalene 8.43 151 x 102 8.44 x 10°
Phenanthrene <0.12 <2.06 x 10 <1.08 x 107
Pyrene <0.08 <137 x 10* <707 x 103
TOTAL PAH <9.14 <1.63 x 107 <9.10 x 10°*

m
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TABLE 14
SUMMARY OF METALS EMISSION RESULTS
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL
February 20-24, 1990

\
Yot

Species - pg/m? Ib/hr " 1b/MMBtu
Arsenic 10.55 1.82 x 107 1.03 x 10°
Arsenic (CARB M 423) 1.76 2.98 x 10° 1.68 x 10
Berylliurn <0.18 <3.05x 10* <171 x 1¢7

_ Cadmium 1.18 . 2.04 x 107 116 x 10€
Chromium 6.74 1.19x 10?2 6.31 x 10°
Hexavalent Chromium 1.38 244 x 107 1.31x 10*
Copper 16.63 287 x 10? 1.65x 10°

. Lead ) <256 <443 x 107 <251 x 10°*
Manganese 8% 1.44 % 102 . 811X 10%
Mercury ND <31.62 ND <546 x 16° ND <3.08 x 10°
Nickel 3465 599 x 107 3.40 x 10
Sclenium <4.12 <7.12x 10° <403 x 10°
Zinc* 29.68 5.13x 102 2.81 x 10°

M

* Duplicate sample: Test 7-Mus excluded because of Zn contamination
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TABLE 1-5
FUEL ANALYSIS SUMMARY
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL
February 20-24, 1990

M

Parameter s

Btu/lb (HHV) 19,166
Carbon, % 85.46
Hydrogen, % 12.58
Nitrogen, % 0.10
Oxygen, % 1.62
Sulfur, % 0.18
Ash, % 0.02

F factor, dscf/MMBtu @ 0% 0, and 60°F 9,039
Chlorine, mg/1 132
Arsenic, mg/1 ND <«1.1
Beryllium, mg/1 ND <0.22
Cadmium mg/1 ND <022
Chromium, mg/1 0.22
Hexavalent Chromium, mg/1 ND <0.50
Copper, mg/i 0.44
Lead, mg/l ND <1.1
Mercury, mg/1 ND <0.10
Manganese, mg/l <0.43
Nickel, mg/1 10
Selenium, mg/l ND <1.0
Zinc, mg/l 0.97

M

ND - not detected
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SECTION 2.0
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21 UNIT DESCRIPTION P

Unit 1 at the El Segundo Generating Station consists of a Babcock and Wilcox utility
boiler and steam turbine electric generator. The boiler and generator have a full foad rating of 175
megawatts. The boiler is capable of firing natural gas or residual fuel oil via 16 burners. The
bumners are arranged in 2 4 x 4 face firing pattern. Gas flow through the boiler is provided by 2
forced and 2 induced draft fans. The gas flow is divided into two separate streams each with a set’
of fans and a vertical rotary air preheater. Figure 2-1 shows a cross sectional view of the boiler and

related ductwork.

22 UNIT OPERATION

El Segundo Generating Station Unit 1 was operated at nominal full load while firing
natural gas or residual oil. Table 2-1 summarizes unit operation during each test. Complete unit

operation during each test. Complete unit operation data is in Appendix C.2.
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Figure 2-1. Cross-section of £1 Sequndo Unit 1 showing sample
location.
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TABLE 2-1

SUMMARY OF UNIT OPERATION
SCE/EL SEGUNDO GENERATING STATION UNIT 1
February 22-25, 1990

Test = Load Fuel Steam Flow
Date Test No. Location Fuel (MW) Flow K Ib/hr
2/22/90 2-Cr South Duct oil 173 76 K Ib/hr 1210
3-Cr South Duct Oil 170 75 K Ib/hr 1175
2-PAH North Duct Oil 172 77 K Ib/hr 1205
3-PAH North Duct oil 170 75 K Ib/hr 1175
2/23/90 4-Mtls North Duct oil 157 70 K Ib/hr 1050
5-Mtls North Duct oil 158 73 K Ib/hr 1050
4-As South Duct Oil 157 70 K Ib/hr 1050
5-As South Duct oil 158 73 K Ib/hr 1050
2/24/90 6-Cr North Duct il 157 72 K Ib/hr 1043
6-PAR South Duct Oil 157 72 K Ib/hr 1043
7-Mtls South Duct Oil 157 71 K Ib/hr 1045
7-As North Duct el 157 71 K Ib/hr 1045
2/25/90  8-Benzene  North Duct  Natural Gas 151 1543 KCFH 1003
8-Formaldehyde North Duct * Natural Gas 151 1543 KCFH 1003
8-Benzene South Duct  Natural Gas 151 1543 KCFH 1003
8-Formaldehyde South Duct  Natural Gas 151 1543 KCFH 1003
S e s L
( H : i) fen o B
i
e v - "lf,' i '
’ r L & .“'i:l“_ , ; .. .
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SECTION 3.0

ESC ON

31 TEST DESCRIPTION AND SCHEDULE

The tests on El Segundo Generating Station Unit 1 were conducted with the boiler firing
at or near full normal load, at normal operating conditions. Testing was conducted with the boiler firing
both residual oil and natural gas fuels. Table 3-1 presents the tests that were conducted for each fuel
type. Table 3-2 is a summary of the tests performed.

TABLE 3-1
TEST SUMMARY

e

Fuel Species to be Measured by Source Test

Residual Oil Benzene, Formaldehyde, PAH, Full Set of
Metals, Arsenic, Chromium
Also fuel analysis for Metals, Chloride

Natural Gas Benzene, Formaldehyde

-~

3.2 SAMPLE LOCATIONS

Samples were collected from ports installed in the exhaust ducts upstream of the exhaust
stack. Figure 2-1 of Section 2 shows the location of the sample ports in the ducts in relationship to the
boiler. Samples were collected using ports located in each of the two ducts. To obtain triplicate tests
of each type, two tests were performed in one duct and one test was performed in the other duct. The

procedures used to obtain average emission rates for any test method are listed below:
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TABLE 3-2

TEST SCHEDULE AB2588 EMISSIONS TESTING
SCE/EL SEGUNDO GENERATING STATION UNIT 1
February 22-25, 1990

[ e

I

Test No. Location Date Time Fuel Type of Test
2-PAH North Duct 2/22/9% 1200-1531 Residual Qil PAH
2Cr South Duct 2/22/90 1350-1615 Residual Oil Chromium/Hexavalent Chromium
2-CEM North Duat 2/22/%0 1200-1615 Residual Qil CEM (0Q,, CO,)
3.PAH North Duct 2/22/90 1706-2041 Residual Qil PAH
3o South Duct 2/22/90 1702-1936 Residual Oil Chromium/Hexavalent Chromium
3-CEM North Duct 2/22/9% 1702-2041 Residual Oil CEM (0,, CO,)
4-Mtls North Duct 2/23/90 0945-1200 Residual Oil Metals
4-As South Duct 2/23/90 0944-1159 Residual Oil Arsenic
4-CEM North Duct 2/23/90 0944-1200 Residual Oit CEM (0,5, COy)
5-Mis North Duct 2/23/90 1531-1721 Residual Oil Metals
5-As South Duct 2/23 /90 1530-1720 Residual Oil Arsenic
S-CEM North Duct 2/23/90 1530-1721 Residual Oil CEM (0,, COy)
6Cr North Duct 2/24/90 0900-1129 Residual Qil Chromium/Hexavalent Chromium
6PAH South Duct 212479 09371322 Residual Oil PAH
6-CEM North Duat 2/24/90 0900-1419 Residual Oil CEM (0,, COy
6A-Benzence North Duct 2/24/90 1017-1037 Residual Oil Benzene
SR-Benzene North Dinee 2/24 00 1040:1 100" Pecidual OF Benzene
6C-Benzene South Duct 2/24/90 1122-1142 Residual Oil Benzene
6A-Form North Duct 2/24/90 1311-1341 Residual Qil Formaldehyde
6B-Form North Duct 2/24/90 1319-1419 Residual Qil Formaldehyde
7-Mils South Duat 2/24/90 1508-1717 Residual Oil Metals
T-As North Duct 2/24 /90 1507-1716 Residual Oil Arsenic
7C-Form South Duct 2/24/90 1736-1804 Residual Qil Formaldehyde
7-CEM Nonth Duct 2724790 1508-1717 Residual Qil CEM (0,, CO,)
8-Vel/H,0 North Duct 2/25/90 1055-1125 Natural Gas Velocity Traverse & Moisture
8A-Benzene North Duct 2/25/90 1100-1120 Natural Gas Benzene
8B-Benzene North Duct 2/25/90 1248-1308 Natural Gas Benzene
8C-Benzene South Duct 2/25/90 1400-1420 Natural Gas Benzene
8A-Form South Duct 2/25/90 1102-1132 Natural Gas Formaldchyde
8B-Form North Duct 2/25/90 1240-1310 Natural Gas Formaldehyde
8C-Form North Duct 2/25/%0 1320-1350 Natural Gas Formaldehyde
8-Vel/H,O South Duct 2/25/90 1309-1339 Natural Gas Velocity Traverse & Moisture
8-CEM North Duet 2/25/90 1655-1350 Natural Gas CEM (0,, COy)

.
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L. Average concentration = arithmetic average of the concentrations
from the three test runs.

2. Total unit exhaust flow = sum of the average flow from Duct A
and the average flow from Duct B.

3. Average mass -¢mission rate = a\ferage concentration x total
exhaust flow. ~

The sample port location meets the acceptability criteria given in EPA Method 1, Section 2.5
(alternate measurement site selection procedure). Figure 3-1 shows a diagram of the sample port

location and sample point layout.

33 TEST PROCEDURES

The test procedures for air emissions tests and related information that were used at
El Segundo Unit 1 are listed in Table 3-3. Descriptions of standard procedures are included in
Appendix A. Additional information and modifications to standard procedures are presented below.

331 enzene

Tripiicate 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.

332 Formaldehyde

Triplicate formaldehyde samples were collected non-isokinetically using midget
impingers in acidic 2,4-dinitrophenylhydrazine 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

W

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.

33 ESR 53304-2052
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TRAVERSE POINTS

6 AXES
7 POINTS/AXIS
42 TOTAL POINTS
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TABLE 34
PAH TEST INFORMATION

Sampling Method
Analytical Method
Analytical Laboratory
Expected Levels
Analytical Detection Limit
Sample Volumes

Internal Standards
Surrogate Standards

Blank

Fractions to be Analyzed '

Chain of Custody

g CARB 429
GC/MS
Zenon Environmental
Less than 10 ng/m® per species
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 ESA and Zenon on all samples

Sample Train Assembly and Recovery Performed in on-site clean room to minimize chance

Glassware Cleaning

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

e e
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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 resuits.

PAH species were anal;zed 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,hJanthracene
Fluoranthene
Fluorene
Indeno[1,2,3,-cd]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
recovered 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 Full Set of Metals -

Table 3-5 summarizes the analytical methods and detection limits for trace metals tests.
Reagent blanks and field blanks were analyzed for all trace metals. Per the Regulation, the full set
of metals is defined as arsenic, beryllium, cadmium, total and hexavalent chromium, copper, lead,

manganese, mercury, nickel, selenium and zinc. In addition, the California Air Resources Board
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TABLE 3-5

FULL SET OF METALS ANALYSIS

Method
Sampling Analytical Detection Limit
Metal Method Method pg/m*
Chromium CARB 425 Graphite Furnace 0.3
Atomic Absorption

Hexavalent CARB 425 Ion Chromatography 3

Chromium w/0.1 N NaOH

Beryllium EPA Draft Metals ICP 0.08
Method

Arsenic EPA Draft Metals Graphite Furnace 0.3
Method Atomic Absorption

Arsenic CARB 423 Graphite Furnace 02

Atomic Absorption

Cadmium EPA Draft Metals ICP 0.03
Method

Copper EPA Draft Metals ICP 0.8
Method

Lead EPA Draft Metals ICP 2.2
Method

Manganese EPA Draft Metals ICP 0.8
Method

Mercury EPA Draft Metals Cold Vapor Atomic 34
Method Absorption

Nickel EPA Draft Metals ICP 0.8
Method

Selenium EPA Draft Metals ICP 2.2
Method

Zinc EPA Draft Metals ICP 0.8

“

Method

* Assumes 1.5 m® samples for all metals except Chromiumn
Assumes 2 m* samples for chromium train

ESR 53304-2052




selected arsenic tests to be performed by CARB Method 423 to support their metals method
validation study. Arsenic tests were performed simultaneously with metals tests.

Samples for all of the metals identified above were collected by three different sample
trains, as discussed in the following subsections. Triplicate sampling using each of the three sample

trains was performed.
3341 Full Set of Metals Train

Arsenic, beryllium, cadmium, copper, lead, manganese, mercury, nickel, selenium, and
zinc were collected using the train proposed in the EPA Draft Metals Method. The sample train
is of the same configuration as a CARB Method 5 train, with the following exceptions:

L. The filter is teflon-coated fiberglass to minimize interferences.

2. The first two impingers contain 5% nitric acid/10% hydrogen
peroxide to collect any volatile metals which pass through the filter.

3. The third impinger contains an acidified potassium permanganate

solution to collect any mercury that is not collected in the nitric
acid impingers.

Analyses for these ten metals were performed by ICP, graphite furnace or cold vapor
atomic absorption, depending upon the metal. Decomposition of each sample fraction is described
in the EPA draft method. Whenever possible, decomposed sample portions were combined to
achieve the lowest detection limits possible for these samples. Five percent of the decomposed
probe wash/filter extract and 5% of the nitric acid/peroxide impinger catch was removed for
mercury analysis. The remaining 95% of these sample portions was concentrated to a total volume
of 50 ml and analyzed for metals. The probe wash/filter portion and the impinger catch portion
of each train was analyzed separately. The KMnO, impinger portions was analyzed for mercury
only. Curtis and Tompkins performed the analyses in their Los Angeles and Berkeley laboratories.

3342 Arsenic Train

The probe wash, filter, and impinger portions from a separate sample train were
collected and analyzed for arsenic according to CARB Method 423. Arsenic analyses were
performed according to CARB Method 423 using graphite furnace atomic absorption by Curtis and
Tompkins in Los Angeles.
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3343 Chromium Train

In order to achieve a lower detection limit for hexavalent chromium, it is necessary to
use a separate sample train dedicated to collecting chromium.

Recently, CARB has accepted a proposed sample train configuration and an alternate
procedure involving ion chromatography for analysis of hexavalent chromium. These changes to
CARB Method 425 are summarized in Table 3-6.

The major differences of the modified method are use of a wet impingement train
configuration, 0.1 N NaOH in the impingers to preserve the sample, and use of ion chromatography
to measure hexavalent chromium. One half of the collected sample was analyzed for hexavalent

chromium.

Total chromium was analyzed using the remaining half of the sample according to
CARB Method 425. The analyses were performed by graphite furnace atomic absorption by Curtis
and Tompkins in Los Angeleé.

335 Residual Qil Samples

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

- Buu/lb _ o

- 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.

33.6 Natural Gas Analysis

Duplicate samples for natural gas analysis were collected at the El Segundo facility.

Truesdail Laboratories analyzed these sample for composition and higher heating value.
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TABLE 3-6
HEXAVALENT CHROMIUM MEASUREMENT TECHNIQUES

Method o | CARB 425
Train configuration Wet impingement
Filter Material Teflon-coated fiberglass backup filter -
Impingers 0.01 N NaOH
Analytical method Ion chromatography
Hexchrome detection 03
limit, pg/train
Specified maximum sample None

storage time

L

33.7 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.

338 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.
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34 QUALITY ASSURANCE

Carnot has a rigorous ongoing QA program to ensure that high-quality data is cbtained
and to ensure full documentatjon 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

7. Adherence to method-specific QA procedures for all testing
g Personnel training
9. Monitoring of new and emerging methods and technologies.

Specific QA data wl;i::h will be_included in the final report af;: |

1. Equipment calibration data

2. CEM calibration data

3. CEM performance data

4. 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.
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SECTION 4.0

“  RESULTS

This section presents the results of the air emissions tests performed at El Segundo
Unit 1. 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 4-5. Table 4-6
summarizes test conditions. Detailed results of the tests are presented in the following subsections.
4.1 Benzene

4.2 Formaldehyde -
43  Polycyclic Aromatic Hydrocarbons (PAH)

4.4 Metals
4.5 Chromium and Hexavalent Chromium
4.6 Arsenic

47  Fuel Analysis
48  Test Summary and Isokinetics
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TABLE 4-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/EL SEGUNDO UNIT 1
NATURAL GAS FUEL
. February 25, 1990

e e

Species
Benzene:
ppb ND <1
Ib/hr - ND <5.18 x 10°
Ib/MMBtu | ND <2.81x 10°¢
Formaldehyde
ppb 204
Ib/hr 4.07 x 10?
Ib/MMBtu 222x 10
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TABLE 4-2
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL
February 20-24, 1990

Species
Benzene:
ppb ND <1
Ib/hr ND <5.78 x 10
lb/MMBtu ND <3.00 x 10°¢
Formaldehyde
ppb ND <12
lb/hr ND <2.60 x 10?2
Ib/MMBtu ND <1.48 x 10°
Total PAH
pg/m’ <9.14
Ib/hr <1.63 x 102
Ib/MMBtu <9.10 x 10°¢
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TABLE 4-3
SUMMARY OF PAH EMISSION RESULTS
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL
- . February 20-24, 1990

| L] A I ]

— W N

L ¢ T T T T

44

Species pg/m’® Ib/hr Ib/MMBtu
Acenaphthene <0.02 <4.12 x 10° <2.12x 10%
Acenaphthylene ND <0.01 ND <131x 10° ND <6.92 x 10°
Anthracene <0.02 <276 x 10° <1.43x 10*
Benz[a]anthracene <0.11 <197 x 10* <1.02 x 107
Benzo[b+k]fluoranthene <0.04 <6.52 x 10° <3.65x 10®
Benzo[a]pyrene ND <0.01 <131 x 103 <6.92 x 107
Benzo[g,h,ijperylene <0.07 <134 x 10* <6.95x 10°*
Chrysene <0.05 <8.87 x 10° <4.55x 10°*
Dibenz{a,hjanthracene <0.03 <4.78 x 107 <247 x 10*
Fluoranthene <(0.08 <151 x 10* <778 x 10°*
Fluorene . <0.01 <2.16 x 10° <1.12x 10*
Indeno[1,2,3-cd]pyrene <0.07 <1.20 x 10* <6.25x 10°
Naphthalene 8.43 1.51 x 102 8.44 x 10°¢
Phenanthrene - <0.12 <2.06 x 10 <1.08 x 107
Pyrene <0.08 <1.37 x i0° - <7.07 x 16*
TOTAL PAH <9.14 <1.63 x 10* <910 x 10°¢
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TABLE 44
SUMMARY OF METALS EMISSION RESULTS

SCE/EL SEGUNDO UNIT 1

RESIDUAL OIL
- February 20-24, 1990

Species pg/m? Ib/hr Ib/MMBtu
Arsenic 1055 " 1.82x 102 1.03 x 10°
Arsenic (CARB M 423) . 176 2.98 x 10 1.68 x 10°¢
Beryllium <0.18 o <3.05x 10 <171 x 107
Cadmium 1.18 204 x 10° 1.16 x 10%
Chromium 6.74 1.1§ x 102 6.31 x 10
Hexavalent Chromium 1.38 244 x 103 1.31x 10*
Copper : 16.63 2.87 x 107 1.65 x 10
Lead <256 <443 x 10° £2.51 x 10%
Manganese 8.36 1.44 x 10? 8.11 x 10
Mercury ND <31.62 ND <5.46x 102 ND <3.08 x 10°
Nickel 3465 599 x 10" 3.40 x 10*
Selenium <4.12 <7.12 x 10° <4.03 x 104

| Zine* 29.68 5.13 x 10 2.81x 10°

M

* Duplicate sample: Test 7-Mtls excluded because of Zn contamination
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TABLE 4-5
FUEL ANALYSIS SUMMARY
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL
February 20-24, 1990

Hm

Parameter
Btu/lb (HHV) 19,166
Carbon, % 85.46
Hydrogen, % 12.58
Nitrogen, % A 0.10
Oxygen, % 1.62
Sulfur, % 0.18
Ash, % 0.02

F factor, dscf/MMBtu @ 0% O, and 60°F 9,039

Chlorine, mg/1 132
Arsenic, mg/l ND <11
Beryllium, mg/i B T ND <022
Cadmium mg/l ND <022
Chromium, mg/1 0.22
Hexavalent Chromium, mg/! ND <0.50
Copper, mg/| 0.44
Lead, mg/1 ND <1.1
Mercury, mg/1 ND <0.10
Manganese, mg/! <0.43
Nickel, mg/l 10
Selenium, mg/l ND <1.0
Zinc, mg/I 0.97

M
ND - not detected
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4.1 BENZENE

The results of the benzene sampling are presented in Table 4-6. Benzene was not
detected in any of the samples. Appendix C.4 contains additional information. Benzene was not
detectable at the 1 ppb level, corresponding to an emission rate of 5.18 x 10° while firing gas fuel

or an emission rate of 5.78 x 10* while firing residual oil.
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TABLE 4-6
BENZENE EMISSIONS
SCE/EL SEGUNDO UNIT 1

Test No. 8A-Berzene 8B-Benzene 8C-Benzene Average

Date: 2/25/90 2/25/%0 2/25/90

Flow rate, dscfm 419,098 419,098 419,098

(stack)

0, % 792 792 792
ppb ND <1 ' ND <1 ND <t ND <1
Ib/hr ND <518x 103
b/MMBtu ND <281 x 10%

Test No. 6A-Benzene 6B-Benzene 6C-Benzene Average

Dare : . 2/24f90 22U /N ; 2/24/90

Flow rate, dscfm 467,928 467,928 467,928

(sack)

0, % 825 8.85 8.35
ppb ND <1 ND <1 ND <1 ND <1
Ib/he 5.78 x 107
Ih /MMRu 3.00 x 10
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4.2 FORMALDEHYDE

Formaldehyde results are presented in Table 4-7. Appendix C.5 presents additional data
and Radian’s Laboratory report. Both a field blank and field spike were collected and analyzed. Field
spike recovery was 103% of nominal. Detectable formaldehyde levels were measured while firing
natural gas. The average conceh—;ration was 204 ppb with an emission rate of 0.407 lb/hr.
Formaldehyde was not detected while firing residual oil and a detection limit of 12 ppb.
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Test No.

Date

Flow rate, dscfm

(stack)
0, %
ppb

1b/hr
Ib/MMBtu

TABLE 4-7
FORMALDEHYDE EMISSIONS
SCE/EL SEGUNDO UNIT 1

8A-Form 8B-Form
2/25/90 2/25/90
419,098 419,098
740 8.43

6A-Form 6B-Form
2/24/90 2/24/90
464,484 _ 464,484
8.83 883
ND <10 ND <17
ND <1.20 x 10 ND <208 x 107

4-10

8C-Form Average
2/25/90

419,098

843

7C-Form Average
2/24/90
464,484 B
954
ND <9 ND <12
260 x 102
ND <1.16 x 10°° ND <1.48 x 107

ESR 53304-2052



43 POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

PAH results are presented in Table 4-8. Complete results are in Appendix C.6. The
analysis for the fifteen target PAH compounds indicated that the 92% of the total PAH detected is
Naphthalene. Naphthalene has been found to be a decomposition product of the XAD-2 resin. Field
blank analysis indicated 29 ug/train of Naphthalene. All species except Acenaphthylene and
Benzo(a)pyrene were detected in at least one sample. The average concentration is 9.14 pg/m? and

the average emission rate is 1.63 x 10 Ib/hr.
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TABLE 4-8
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL

Test No. 2-PAH 3-PAH 6-PAH Average
Date 2/22/90 2/22/% 2/24/90
Flow Rate, dscfm 478,051
(stack)
0, % 7.09 8.04

Species pg/m? pg/m’ ag/m® ng/m’ Ib/hr Ib/MMBtu
Naphthalene 3.149 0074 067 843 151x 10° 8.44x 10%
Acenaphthylene ND <0.007 ND <0007 ND <0.008 ND <001 ND <131x10® ND <692x 107
Acenaphthene 0.054 ND <0.007 ND <06.008 <0.02 <412 x 10 <212x 107
Fluorene 0.021 ND <0.007 ND <0.008 <0.01 <216 x 10° <112x10%
Phenanthrenc 0240 ND <0.007 0.098 <0.12 <206 x 107 <1.08 x 107
Anthracene 0.031 ND <0.007 ND <0.008 <0.02 <276 x 107 <143 x 10
Fluoranthene 0209  ND <0007 0.037 <0.08 <151x10* <778 x 10°®
Pyrene _ . 0.189 ~ ND <0.007 0034 <0.08 <137x 10* <707x 108
Benz{a)anthracene 0278 ND <0.007 0.046 <0.ii <i5Tx 104 <idZax i
Chrysene 0.126 ND <0.007 0.016 <0.05 <8.87x 10° <455x 108
Benzo(b +k)fluoranthene ND <0.007 ND <0.007 0.095 <0.04 <652 x 107 <3.65x 10%
Benzo(a)pyrene ND <90.007 ND <0007 ND <0.008 ND <001 ND <131x10° ND <692x10°
Indeno(1.23-cd)pyrene 0.152 ND <0.007 0.043 <0.07 <120 x 10* <625 x 10°*
Dibenzo(a,h)anthracene 0.060 ND <0.007 0.013 <003 <478 x 10° <247 x 10°
Benzo(g,h,i)perylene 0.175 ND <0.007 . 0,043 <0.07 <134 x 104 <695 x 1078
Total PAH
pg/m> <4706 <0173 <2253 <9.14
Ib/hr <163 x 102
Ib/MMBtu <427 x 10° <1.59 x 107 <229 x 10° <9.10 x 10°
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44 FULL SET OF METALS

Metals results obtained from the EPA Draft Metals Method are presented in Table 4-9.
ix-C.7. Metals distribution using the EPA metals train was:

ot detected in any sample fraction. However, detection limits are high
yzed from the dlgested nitric acid/peroxide impinger catches have a detection
limit of 45 pg/train. Detection limits of the probe/filter and KMnO, impinger portion are 2

pg/train.

Beryllium, Lead and Selenium: Detected at levels approximately equal to the detection
limit of the method. Emission rates are <3.05x 10 1b/hr for beryllium, <4.43 x 102 Ib/hr for lead
and <7.12 x 102 Ib/hr for selenium.

Arsenic, Cadmium, Copper, Manganese and Zinc: These species were detected in all
samples. Emission rates are:

Arsenic 1.82 x 102 Ib/hr
Cadmium 2.04 x 10° Ib/hr
Copper 2.87 x 107 Ib/hr
Manganese 1.44 x 102 Ib/hr
Zinc 5.13x 102 Ib/hr

'//—-—\

The zinc analysis for Test 7-Mtls was excluded from the avera ( Zinc contamination
in the laboratory is possible because the reported value of 6,564 pg/ tram would be equivalent to
one half of the total particulate catch for that test.

Nickel: Nickel was detected in all samples and had an emission rate of 0.599 1b/hr.
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TABLE 4-9
METALS EMISSIONS RESULTS FROM EPA DRAFT METHOD
SCE/EL SEGUNDOQ UNIT 1

RESIDUAL OIL
e
Test No. 4Mtls 5-Mils 7-Mtls
Date 2/23/90 2/23/9% 2/24/9% Average
Flow rate, dscfm : 461,621
(stack)

0,, % 851 8.45 9.54
Species ag/m’ gg/m? ag/m? pg/m’ Ib/hr Ib/MMBru
Arsenic 12.11 836 1118 10.55 1.82x 102 1.03 x 10°
Beryllium <o:19 | <023 <0.11 <0.18 <3.05 x 10 <171 x 107
Cadmium 0.73 135 146 1.18 2.04 x 1073 1.16 x 10
Copper 1033 14.16 2541 1663 2.87 x 102 1.65x 107
- Lead o <2.58. - <2.63. <248 <2.56 <443 x 1073 <251 x 106
Manganese 933 9485 591 836 1.44 x 102 8.11x 10°
Mercury ND <3290 ND <3406 ND <2789 ND <3162 ND <54x 102 ND <308x10°
Nickel 1.1 3319 396.4 65 599 x 107 340x10*
Selenium <4.10 <432 <3.94 <4.12 <7.12x 1073 <403 x10°
Zinc* 24.96 34.40 4,170 29.68 513 x 10 281 x 10°

* Average excludes Test 7-Mils. Zinc contamination of this sample.
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45 CHROMIUM AND HEXAVALENT CHROMIUM

Chromium and hexavalent chromium results are presented in Table 4-10. Complete results
are in Appendix C.8. Chromium and hexavalent chromium were detected in all samples. The average
hexavalent chromium to total chromium ratio is 21%. The average hexavalent chromium emission rate
is 0.00244 1b/hr. The average chromium emission rate is 0.019 Ib/hr.
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TABLE 4-10
CHROMIUM AND HEXAVALENT CHROMIUM EMISSIONS

SCE/EL SEGUNDQ UNIT 1
RESIDUAL OIL
=
Test No. 2-Cr 3-Cr 6-Cr Average
Date 2/22/90 2/22/90 2/24/90
Flow rate, dscfm 473,279
(stack)
0,, % 7.63 9.27 8.40
Species
Chromium
pg/m’ 9.96 6.12 4.14 6.74
Ib/hr 1.19 x 107
Ib/MMBtu  &84xi0°  620x i0* 3.50 x 10% 631 % 10%

Hexavalent Chromium

ug/m’ 1.60 1.76 0.77 1.38
lb/hr 244 x 10-3
Ib/MMBtu 1.42 x 10* 1.79 x 10 7.30 x 107 1.31x 10°

e
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4.6 ARSENIC BY CARB METHOD 423

Arsenic results are presented in Table 4-11. Results are Jocated in Appendix C.9. Results
for the simultaneous arsenic tests are appreciably lower (6 times) than those obtained using the EPA
draft metals method. The emission rate using CARB 423 is 2.98 x 10° Ib/hr.

4-17 ESR 53304-2052




TABLE 4-11
ARSENIC EMISSIONS RESULTS FROM CARB METHOD 423
SCE/EL SEGUNDO UNIT 1
RESIDUAL OIL

Test No. 4-As 5-As 7-As " Average |
Date 2/23/90 2/23/90 2/24/90
Flow rate, dscfm 453,456
0,, % 9.08 8.86 833
Arsenic

pg/m? 0.54 1.79 2.94 1.76

Ib/hr 298 x 103

Ib/MMBtu 534 x 107 1.76 x 10°* 2.76 x 10 1.68 x 10°¢
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4.7 FUEL ANALYSIS

Residual oil analyses are presented in Table 4-12. Natural gas analysis is presented in
Table 4-13. This analysis is used to calculate emissions as [b/MMBtu.

4
LI

N N N N B B |
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TABLE 4-12
SCE/EL SEGUNDO UNIT 1

RESIDUAL OIL ANALYSIS
O e
Sample No. 1 Sample No. 2
Parameter 4/7/90 4/7/90 Average

Btu/lb (HHV) 19,189 19,142 19,166
Carbon, % 84.53 86.38 85.46
Hydrogen, % 12.40 12.75 12.58
Nitrogen, % 0.08 0.11 0.10
Oxygen, % 247 0.76 1.62
Sulfur, % 0.17 0.18 0.18
Ash, % 0.02 0.01 0.02
F factor, dscf/MMBtu @ 0% O, and 60°F 9,039

T T ChlShing, g/ - i67 156 132
Arsenic, mg/l ND <1.1 ND <1.1 ND <1.1
Beryllium, mg/1 ND <0.22 ND <0.22 ND <0.22
Cadmium, mg/] ND <0.22 ~ND <022 ND <0.22
Chromium, mg/! 022 021 022
Hexavalent Chromium, mg/i  ND <0.50 ND <0.50 ND <0.50
Copper, mg/l 0.47 041 0.44
Lead, mg/1 ND <1.1 ND <1.1 ND <1.1
Mercury, mg/1 ND <0.1 ND <0.1 ND <0.1
Manganese, mg/| ND <043 ND <0.43 ND <0.43
Nickel, mg/1 10 10 10
Selenium, mg/1 ND <10 ND <1.0 ND <1.0
Zinc, mg/| 0.96 0.97 0.97
e et ————————————————
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TABLE 4-13

SCE/EL SEGUNDO UNIT 1
NATURAL GAS ANALYSIS

Sampl.e"N 0.1

Sample No. 2

Parameter 4/7/90 4/7/90 Average
Methane, % 86.5 85.6 86.05
Ethane, % 38 38 38
Propane, % 0.8 0.6 0.7
Butane, % 0.1 ND <0.1 <0.1
Iso-butane, % ND <0.1 ND <0.1 ND <0.1
Carbon dioxide, % 1.0 1.0 1.0
Nitrogen, % 3.1 4.1 36
Oxygen, % 1.7 1.8 1.75
Higher Heating Value, 965 948 957
Btu/scf at 60°F
F factor, dscf/MMBw @ 0% 8,487

O, and 60°F
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4.8 TEST SUMMARY AND ISOKINETICS

A summary of the isokinetic tests performed is presented in Table 4-14. All tests were
within the required range of 90-110% isokinetic.
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APPENDIX A

MEASUREMENT PROCEDURES
o

Continuous Emissions Monitoring System
Oxygen (O,) by Continuous Analyzer
Carbon Dioxide (CO,) by Continuous Analyzer
Benzene by Gas Chromatography
Determination of Moisture in Stack Gases
Semi-Volatile Organic Sampling Train Procedures
Formaldehyde by HPLC
Arsenic by GFAAS

Total and Hexavalent Chromium by CARB Method 425
Determination of Metals by EPA Multi-metals Method
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Continuous Emissions Monitoring System

0,, CO, CO,, NO, NOx, and SO, are measured using an extractive continuous emissions
monitoring (CEM) package, shown in the following figure. This package is comprised of three basic
subsystems. They are: (1) the sample acquisition and conditioning system, (2) the calibration gas
system, and (3) the analyzers themselves. This section presents a description of the sampling and
calibration systems. 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 particulate material from the sample. In addition to performing the tasks above, the
system must preserve the measured species and deliver the sample for analysis intact. The sample
acquisition system extracts the sample through a stainless steel probe. The probe is insulated or
heated as necessary to avoid condensation. If the particulate loading in the stack is high, a sintered
stainless steel filter is used on the end of the probe.

Where water soluble NO, and/or SO, are to be measured, the sample is drawn from the
probe through a heated Teflon sample line into 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 pressurized sample
leaving 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 2 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 same 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 supercooled 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 tc the system tc compensate for any
difference in analyzer readings. Specific information on the analytical equipment and test methods
used is provided in the following pages.
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Method:

Applicable
Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

Ranges:
Accuracy:
Output:
Interferences:
Response
Time:

Sampling
Procedure:

Analytical
Procedure:

Special
Calibration
Procedure;

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

90% <7 seconds

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

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

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

Applicable

Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

Accuracy:
Ranges:
Output:
Interferences:
Response
Time:
Sampling

Procedure:

Analytical
Procedure:

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 i

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

1.2 seconds

A representatwe flue gas sample is collected and cond:txoned usmg the CEM

. Aac~reiharl- nrath nll(“ll
OJOI.UAII ULArd e pen

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:

Reference:

Principle:

Sample

Procedure:

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 jonization 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.
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Method:

Applicable

Ref. Methods:

Principle:

Sampling
Procedure:

Sample
Recovery and
Analysis:

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 ml 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.
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Method:

References:

Principle:

Sample Train
Preparation:

Sampling:

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 cleaned in Carnot’s laboratory with high purity water, acetone, and
hexane rinses, and then baked at high temperature. Resin modules are cleaned
and loaded with purified resin by the contract laboratory within one week of the
scheduled test date. Batches of Whatman 934AH fiberglass filters are toluene-

rinsed and proofed by the contract laboratory. Individual filters are then tared

and stored in petri dishes lined with hexane rinsed aluminum foil.

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

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

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

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

Glass or teflon tubing

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

Dry impinger with stub stem

Smith-Greenburg impinger with 100 ml DI H,C
9. Dry impinger as a knockout

10. Impinger containing silica gel

11. Leak-free vacuum pump

12. Calibrated dry gas meter

S S ad

® =

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

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

Field Blank:

Sample
Custody:

All sample recovery is performed in Carnot’s laboratory or an on-site clean room.
Following sampling the resin module is sealed with glass caps and stored in a
refrigerator or ice chest, the filter is placed in a light-proofed petri dish, and all
glassware components are rinsed. The rinse consists of three rinses each of
distilled water, acetone, hexane, and methylene chloride. Al 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
sampie custodians, sample data sheets are initialed by the individuals who
assemble and recover each sample train component.
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Method:

Reference;

Principle:

Sampling

Procedure:

Analytical

Procedure:

Formaldehyde by HPLC
CARB Method 430

A metered gas sample is collected non-isokinetically in acidic 24-
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 precieaned 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.
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Method:
Reference:
Principle:

Sample
Procedure:

Sample
Recovery
and Analysis:

Arsenic by Graphite Furnace Atomic Absorption Spectrophotometry
CARB Methed 423

A metered flue gas sample is collected isokinetically and arsenic is collected on a
heated filter followed by a series of water filled impingers.

The sample train used-in the tests is shown in the following figure. The sample
is drawn isokinetically through a glass nozzle, a glass probe and a filter in a 250°F
temperature-controlled oven. This is followed by two Smith-Greenburg impingers
which contain 100 ml each of distilled water, an empty impinger as a knock-out
and an impinger containing silica gel. Ali glassware has been previously cleaned
in hydrochloric acid, nitric acid, and distilled water.

EPA Method 4 (moisture) and Methods 1 and 2 (velocity) are performed in
conjunction with the test. Stack velocity is measured during the test to maintain
isokinetic sampling and to measure stack flow rate. Moisture concentration is
determined by weighing the impingers before and after sampling to determine the
amount of moisture collected.

Following testing, the impingers are weighed for moisture determination and the
following sample fractions are recovered:

1. Probe, nozzle and front-half glassware - 0.1 N NaOH wash
and brushing.

2. Filter
3.  Impingers and connecting glassware - 0.1 N NaOH wash.

The probe wash and impinger contents are evaporated, composited with the filter
and decomposed in nitric acid and hydrogen peroxide. Aliquots of the final
decomposed sample are analyzed for arsenic by graphite furnace atomic
absorption spectrophotometry. Analyses of reagent blanks, spikes and duplicates
are performed in addition to sample analyses.
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Method:

Reference:

Principle:

Sampling
Procedure:

Sample
Recovery and
Analysis:

Determination- of Metals by EPA Multi-metals Method

EPA Draft Publication 8/28/89 "Methodology for the Determination of Metals
Emissions in Exhaust Gases From Hazardous Waste Incineration and Similar
Combustion Processes”

A metered flue gas sample is collected isokinetically and metal species are
collected on a heatedfilter followed by a series of impingers.

The sample train used in the tests is shown in the following figure. The sample
is drawn isokinetically through a glass nozzle, a glass probe, and a Teflon coated
filter in a 250°F temperature-controlled oven. This is followed by two Smith-
Greenburg impingers which each contain 100 ml of 5% nitric acid/10% hydrogen
peroxide, an impinger containing 100 ml 4% KMnO,/10% H,SO, to absorb excess
mercury, and an impinger containing silica-gel. The impingers collect gaseous
species while the filter collects any existing as particulate at 250°F. All glassware
has been previously cleaned in hydrochloric acid, nitric acid and distilled water.

EPA Method 4 (moisture) and Methods 1 and 2 (velocity) are performed in
conjunction with the test. Stack velocity is measured during the test to maintain
isokinetic sampling and to-measure stack flow rate. Moisture concentration is
determined by weighing the impingers before and after sampling to determine the
amount of moisture collected.

Following testing, the impingers are weighed for moisture determination and the
following sample fractions are recovered: :

1. Probe, nozzle, and front-half glassware - nitric acid/peroxide wash and
brushing

2. Filter

S.LJ

Nitric acid containing impingers - nitric acid/peroxide wash

4. Permanganate containing impinger - wash with 4%
KMnO,/10% H,SO,

The probe wash, filter and the nitric acid/peroxide impinger catch is decomposed
using a nitric acid/hydrofluoric acid Parr bomb digestion.

Aliquots of the decomposed probe wash, filter and impinger catch are analyzed for
metals of interest by graphite furnace atomic absorption, cold vapor atomic
absorption and ICP.

The permanganate impinger catch is decomposed with nitric acid and analyzed for
mercury by cold vapor atomic absorption spectrophotometry.

Analyses of reagent blanks, spikes and duplicates are performed for each metal
species.
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QUALITY ASSURANCE
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Appendix B.1

Quality Assurance Program Summary and ARB Certification
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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:

Knowledge of current test methods.
Agency certification.

1. Development and use of an internal QA manual.

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

4. Chain of custody.

S. Training.

6.

7.

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

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

Eguipment Calibration and Maintenance, The equipment used to conduct the emissions
measurements is maintained accordmg 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 ESR 53304-2052




TABLE B-1.
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB ‘
:
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 12 months or Calibrated dry test +2% of volume measured
when repaired meter
S-Type Pitot 6 months EPA Method 2 Cp constant (+5%) over
(for use with working range.
EPA type Difference between the
sampling train) average Cp for each leg
must be less than 2%
Vacuum Gauges 6 months Manometer +3%
Pressure Gauges
Field Barometer 6 months Mercury barometer + 02" Hg
Temperature 6 months NBS mercury + 4 F for <400°F
Measurement thermmometer or + 1.5% for >400°F
NBS calibrated
platinum RTD
Temperature 6 months Precision + 2% full scale reading
Readout Devices potentiometer
Analytical 12 months Should be + 0.3 mg of stated
Balance (checked prior performed by weight
to each use) manufacturer or
qualified
laboratory
Probe Nozzles 12 months Nozzle diameter Range <+ 0.10 mm for

Continuous
Analyzers

Depends on use,
frequency, and
performance

check micrometer

As specified by
manufacturers
operating manuals,

EPA NBS gases, and/

or ref. methods

three measurements

Satisfy all limits
specified in operating
specifications

B-4
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TABLE B-2.
EQUIPMENT MAINTENANCE SCHEDULE
Based on Manufacturer’s Specifications
and Camot 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. Clean
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
i After each test, if
! used in H,S sampling
or other corrosive
i - - - -atmospheres e -
Sampling 1. Absence of As required As recommended
Instruments malfunction by manufacturer by manufacturer
. 2. Proper response
to zero, span gas
! Integrated Absence of leaks Depends on 1, Steam clean
Sampling nature of use 2. Leak check
Tanks
Mobile Van Absence of leaks Depends on 1. Change filters
Sampling nature of use 2. Change gas
Systems dryer
3. Leak check
4. Check for
system
contamination
Sampling Sample degradation After each test Blow filtered air
Lines less than two percent or test series thru line until dry

N ———
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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 quahly testing. Carnot has formal
and informal training programs which include: :

Attendance at EPA-sponsored training courses.

Enrollment in EPA correspondence courses.

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

Maintenance of training records.

el i A S

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.
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STATE OF CALIFQRNIA George Doukmejlan, Caovernor

AIR RESOURCES BOARD
1102 @ STREET

P.O. 8OX 2815

SACRAMENTO, CA 95812

June 21, 1989

Robert A. Finken

Director, Testing Services
Energy Systems Associates
15991 Red Hill Ave., Suite 110
Tustin, CA 92680

Dear Mr. Finken:
Jesting Approval

We are pleased to inform you that we have renewed your
approval to conduct the types of testing listed in the enclosed
Executive Order. This approval is valid wuntil June 30, 1990
during which time a field audit of your company's testing ab111ty
may be conducted.

If you have any questions regarding the approvals or
other tests, please contact Ms. Kathryn Gugeler at (916) 327-1521
or Mr. Raak Veblen at (916) 327-1519. A1l correspondance should
be addressed to me at the post office box above.

Siﬂce;\/

James J. Morgester, Chief
Compliance Division




Execytive Order 6-482

WHEREAS, the Air Resources Board (“Board"), pursuant to
Section 41512 of the California Health and Safety Code, has
established the procedures contained in Section 91200-91220, Titte
17, California Code of Requlations, 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 Systems
Associates is 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 Requlations.

BE IT FURTHER OROERED 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. - T

. Executed at Sacramento, California, this /7 day
of Joar - 1989.
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SPAN GAS RECORD

Date i/é’_éﬁz‘@

Client/Location L Y3 U-\ By _E10 ken)
Span Cyl?nder Aux. Span Cylinder
Gas . .
Cylinder No. | Concentration Cylinder No. | Concentration
Zeo  lawn 4242
NOx ALm 42421 2235~ A
02 - |AM_T594 5 o0 hem S{Z-| .00
co \ L7520 | 412. 1L
co2 \ (5,00 L 22.5"
S02
INSTRUMENT LINEARITY
Analyzer
02 | coz CC NOx SO2
Analyzer Range
Set to High STD
(80-90% of Range)
As-Found Low STD
(50-60% of Range)
Actual Value of
Low STD
Difference in %
of Full Scale

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

E£S5A DS-063
Rev. 9/89




PLUMSTEADVILLE, PA 18949

ENERGY SYSTEMS

15991 REDHILL AVE #110
TUSTIN, CA 92680
ATTN: JIM MULLIGAN

Gentlemen:

Scott Specialty GASES suevwims

PHONE: (215) 756-8861 TWX: 510-6659344

4 divigion of
Technalogy, inc.

6-8-89
Date:
01092
Our Project No.:
Your P.O. No.:___5118

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases order?d. as
reported by our laboratory, are listed below. Results are In volume percent, unless otherwise Indicated.

ANALYTICAL REPORT

Analytical
Oyt No. __AAL 13394 LV s1qe
Component Concentration
OXYGEN 4.997%
CARBON MONOXIDE 55,00 _peH

CARBON DIOXIDE 15.00%
*GRAVIMETRIC MASTER

Cyl. No. _RAL 13326

Component

Analytical
Accuracy ___ *1%*

Concantration

OXYGEN

CARBON" MONOXIDE

'NITROGEN BALANCE
Analytical

Cyi. No.__AAL 7594 ey 1%
Compansent
OXYGEN

275.0 PPM

15.00%

«GRAVIMETRIC MASTER
NITROGEN BALANCE

CARBON D

MASTER
NI BALANCE _

Anaiytical

Cyl. No. AAL 11798 Accuracy 1%
Component Concentration
OXYGEN 12.50%
CARBON MONOXIDE 55.00 epM
CARBON DIOXIDE 15.00%
*GRAVIMETRIC MASTER
NITROGEN BALANCE

*Certified to have been blended against NBS certified welights and verified correct

by independent analysis.
Analyst

ey

Approvad By 4 5-”

The only lisbility of this Company for gas which fails 10 comply with thie analysis shall be replacement thereof by the Company without extra Coet.

CERTIFIED REFERENCE MATERIALS

ACUBLEND®

CALIGRATION & SPECIALTY GAS MIXTURES

EPA PROTOCOL GASES

PURE OASES




E
J
)
_
’
_

MWE L5 jge0  TELEX: 5101008831 (ScotGas)
. FAX: 714-887-0549
Scott SpECla.lty Gases . wision of PHONE: 714-887-2571

Scott Environmental Technology Inc. 2600 CAJON BLVD., SAN BERNARDINO, CA 92405

Date: 8-9-89
. 01858
ENERGY SYSTEMS ASSOCIATES i Our Project No.: T

15991 RED HILL AVE., SUITE 110 Your P.O. No.:
TUSTIN, CA 92680
ATIN: JIM MULLIGAN

Gentlemen:

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

Cyl. No. __ALM 5688 ﬁﬂ?ﬁfé‘iﬁ'_ﬁ*- ‘ Cyl. No. ALt 5692 < ﬁ’é?i.f;'é? 2k*
Component Concentration Component ‘ _ﬁ&ggp&ntraﬁon
CARBON DIOXIDE 22.50% CARBON DIO" @
CARBON MONOXIDE 422.6 PPM CARBON MONOXIBEE™ ,  422.2 PPM
EXYGEN — S 0xVEEN % - 8.000%
*GRAVIMETRIC MASTER GRAVIMETRIC MASTER

NITROGEN BALANCE <3 % ITROGEN BALANCE

O, No._ALM 5675 gl 10 Cyl. No, ALM 5598 Acouraey _2%*
Component & Concentration Component Concentration
CARBON mox,_ - WIS.OO% CARBON DIOXIDE 15.00%
CAR{O'I\?MONOXIFA 54 56 PpM CARBON MONOXIDE 54.46 PpM
my 5 001% OXYGEN 5.000%
*GRAVIMETRIC MASTER *GRAVIMETRIC MASTER

NITROGEN BALANCE NITROGEN BALANCE

by independent analysis,

*Certified to have been blended against NBS certified weights and verified cor;ab%
Analyst Approved By e ot

The only liability of this Company for gas which fails o corply with this analysis shall be replacement thereof by the Company without extra cost.

PLUMSTEADVILLE, PENNSYLVANIA f TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
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POST TEST DRY GAS METER CALIBRATION DATA

-

Calibrated By A //ﬁ;%zy Test Meter ID __ £ S~/ 3
Date 3/ // YA Test Meter Y(Y,) __/-© °
Fiel& Meter ID £S5 -5 Test Meter Last Cal /2 // //r /& fl

Barometric Press ___37 O- @ o

Test Program Preceding Calibration Check

Average AH from Test Runs

Maximum Vacuum from Test Runs

M'

Field Meter Test Heter

Temoerature
Final | Inicial| Volune | Inlet [ outlet - Time Final | Inicial| volume
al Yolume | Volume (Vdg) (tl) (t o) Vacuam [¢)] Volume { Volume (Vm) Inlet | Qutiet

Temoerature

75| (¢

S¥ | rt
190753 H‘/,‘/c-s's’-wﬂ/ 3 ¢4

[.9

¢

1099 ag asoka1g 15,159 |~ | =<
gyl (¢ s~ ¢

4 /:'/S'.?rl/‘/o.zas‘.(,f( £ ) a*- /o-mﬂm,?ojg_fq,mf-‘l.‘/é s—& | =7

. $yY | 79" 2§%-793 s~ | s
/O \|I51 5195851 £a» 7T V7T J~ 0. 02 275, 1RgPIe ]S "/7'/ s~ s7T

~——

ESA/MSC-165

0s5-108
6/89




ENERGY SYSTEMS ASSOCIATES
CALIBRATED BY JJM
DATE 03/11/90
FIELD GAS METER I.D. ES-8
INITIAL Y4 0.990
INITIAL He 1.920

. POST TEST DRY GAS METER CALIBRATION CHECK
DATA ENTRY BY JIM
BAROMETRIC PRESSURE 30
TEST METER ES-13
TEST METER Y (Yt) 1.000
TEST METER LAST CAL.12/89

FIELD METER

| TEST METER | RESULTS |
VOLUME |TEMP. TEMP DELTA TIME VOLUM| TEMP. Q Y H@
cu. ft. IN ouUT "H20 min. cu.ft ’F ctm
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 10.57 10.988 (1.81
5.72 88 71.5 1.00 10 |5.42 58 0.57_ 0.985 1.81_
. AVERAGES 0.986 1.81
PASS - INDIVIDUAL Yd VALUES ACCEPTABLE

PASS - INDIVIDUAL DELTA HR VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS
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)

Date

AN <IN
SAMPLERS INCORPORATED
4215 WENDELL DRIVE O ATLANTA, GEORGIA 30336

CONTROL UNIT CALIBRATION

/-20-5%

Barometric pressure, P =30,30in. Hg

-

Box No. /549 -Z0 % (55”852

Dry Cas Meter No.

[
[
[
[
l

Temperature
Jrifice Gas volume GZS volume Wet test Dry gas meter
1nom?:er wet test Ty gas Meter Inlet OQutlet Average .
setting, meter meter ¢ tas ¢ ¢ Time
&H Vw * vdy w> di, . do_’ d, e,
in. H30 fr3 fr3 °R °E °R °R min Y 5Hg
| 1.0 5 S, 93 \7/s3illzo 92 s08/5¢6 )95 | .95%) /.88
2.0 5 S, 42 /531 127 93 -20/570|6.8 |.990| 1.9/
| oo 5 S-9 /5371139 9y n9/57# |47 |.999] 197
I) 2901 192
i1lculations
Y AHg
| Vo Pp { %3 ) 2
- = ‘ 0.0317 aH (tw ) e]
AH 13.6 V4\Pp + 13.6 ( ty Py (t4 ) v, J
1.0 4.0735
2.0 0.147
1 4.01 0.294 i
Y = Ratio of accuracy of wet test meter to dry test metér. Tolerance = * 0,01
8Hg = Orifice pressure differential that gives 0.75 cfm of air at 70°F and 29.92

inches of mercury, in. H,0.

Tolerance - % 0.15

Calibrated by: 52%?%;%5551’




ENERGY SYSTEMS ASSOCIATES
POST TEST DRY GAS METER CALIBRATION CHECK

DATE 3/1/90 BAROMETRIC PRESSURE 30.17
FIELD GAS METER I.D. ES-19 TEST METER ES-13
INITIAL ¥d 1.000 TEST METER Y (Yt) 1.000
INITIAL HE@ 1.830 TEST METER LAST CAL.12/14\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
5.74 90 67 | 1.00 10 |5.73 63 |0.57 [1.027 |1.65
5.78 98 74 | 1.00 10 |5.77 63 |0.58 |1.041 [1.61
5.80 98 76 | 1.00 10 |s5.81 63 |0.58 [1.045 |1.58
AVERAGES [1.038 |i.62 |

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

l B B B BN VT W YW@ W W



EfA

POST TEST DRY GAS METER CALIBRATION DATA

-

‘alibrated By Glof3 Test Meter ID esH43

ate _ 2 Lo - Test Meter Y (Y) |-000

ieldMeter D _FS-(4 Test Meter Last Cal 12'7’14/3?_”
arometric Press 30.17 |

M A )
Test Program Proceding Calfbration Check (1S P }6’/\)
AAverageAH from Test Ruas

Maximum Vacuum from Test Ruas

Field Heter . - Test Heter
Temoerature . . |L_Temoerature
Final { initial| volume | falet | Guzier - Tine Fiaal | Initial] Volume

\H, Volume |} Volume § ¥ dg) ) (to) Vactam 0) Volune | Volume (Vm) Inlet | Outler
0 f0ea3s8193.9p5] £.395]1. 94110 0 |lovaeless, sl L2 e
0 13905 T z 5 |10 | Bo| 6148 =y ‘Zé/

s 17 2. |¢F
01,03 | el 6373 G2 2{3{ 5 o 103.@11 101978 (133 oz |6
! - . | qc, ’} - p AZ- é
O|3-90 |03 | (447 a5 55 2 |lo 11423 1030 ¢.17¢ S Te
165 Ds-108

6/89
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ANDERSEN :
SAMPLERS INCORPORATED '
\ 4215 WENDELL DRIVE = ATLANTA, GEORGIA 30336 '
CONTROL UNIT CALIBRATION i
sate |- 2E~-87 Uniz Kumber _ /&7 - 342 LES-’//'
Parcmgrric pressure, P, = 22,5 in Hg. Model Number G0 - SO0 .
- Temperature
Orifice | Gps volume,| Gas volume,lo .. . | Dry gas meter l
.anometer| yet test dry gas Meter [Inlet Outler Average
satring, merter meser ¢ t ¢ . t Time
W dl dO, d 8 ‘
LH Vo s Va, '
in. H20 fr3 fr3 R °R °R °R min Y LHg .
1.0 5 5,92 1764534 /32 n0zls2 N5z} 9/8 .59 ) LEZ
2.0 s 59D 176/536 136 109/581 pepfssn) 452|200 | 483
VN -5, 3% \7%/536 114/ ras/sss 123/5%3) 467 400 | ) &5
." 7 i
Lop /83 B
Calculacions - .
Y AHa I
v, Pp ( Ta ) 2 =
AH = 0.0317 4H ( t, ) ]
aH | T13.8 ValPy + 13.6) T, ) Pp (T, ) Ve | ' !
1.0 0.0735
2.0} 0.147 I
6,010,204 1 .
¥ = Ratfo of accuracy of wet test meter to dry test meter. Tolerance : * 0.1 E
_’) LRz = {Jr**:.ce pressure c¢ifferential thsr gives 0.75 c¢fm of air at 70°F and 29.92
iaches of mercury, in. H,0. Tolerance : % Q.15 .
Calibrazed by: %}Q( E', l




-Pitot Tube I1.D.

PITOT TUBE

@1

I3

/

g
DIMENSIONAL CALIBRATION

vate_2A/2(/ 5> By A -hgc)/;,;ra
LSS

PR ’

g ARy

(a) Face opening plane angle

(b) Face opening planés parallel
to longitudinal axis

(c) Both legs equal length and

centerline coincident

TRAKSYERSE
Ture AxsS

= 90deg A Y B Y iy
(Y/N) ¢ 7
(Y/N) A_Y 8 J4

View A t/

(Y/N) 7

4

FACE
=== QPENING —]
PLARES

lat

ASIDEPLANE

NOTE:

roncitupinat, 0 A

1050, < P<LSA0,

TysE axIS b 0

Ppety

é_.—;. "
Q_.__L'_. {

8-SI0€ PLANE

ol

-
</

"—*gy“'

()

Properly constructed Type S pitot tube, shown
in: {al end view: lace opening planes perpendicular to trans-
verie axis: (b) top view; {ace opening planes parallel 10 lon
gitudinat axis; (¢} sde view; both legs of equal length and
centerlines coincident, when viewed from both sides. Base
tine coefficient values of 0.84 may be assigned to pitot tubes
constructed this way.

ESA DS-047
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Appendix B.3

CEM Performance Data

ESR 53304-2052




CEM PERFORMANCE DATA

By__Cin ke LocationSf e 1 Dea IR0 Date _&/3_9’&0__
e Yo

System Configuration

Analyzers in Service 0, Ad,. Wi BRA OO
g M B e

Probe: Length ¥ Liner Material 3N, Heated (Y/N) AJ
Sample Line: Length ~ /0! Material £,

On-Stack Conditioner: In Service (Y/N)__AJ Coo’]'ant N A

System Flow Rate (from file): A [ cfmn. cfm

System Leak Check

Pre-Test: 6.0 cfh Post-Test: cfh
- Post Test (cfh) _
Leak Rate (%) System Flow Rate (cfm) X 60 ~ 100 = %

System Response Time Check

1 : 2 3 Avg
Upscale 2 D sec 25 sec Qs/sec o 7 sec
- ——"
Downscale S sec | 25 sec A5 sec 29 sec

ESA DS-064
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Appendix C.1

Sample Location

ESR 53304-2052



I SAMPLING POINT LOCATION DATA
EPA Method 1

Plant SCE T S?SUNM Data by 3 N ¥eA)
Date avl,‘).O —_—
Test Location ¥Lay Uiew o(: bodb

P

1 =

A gt ezasey
S q
A Qe &  «

D0 3 ¢

RE

E ©

DIAGRAM OF SAMPLING LOCATION

Sample . Tn. from | 1In. from
Upstream Dist./Dia. Point (% of Diameter| pear Wall | Nozzle*

Downstream Dist./Dia.
Coupling Length 0.5 “

No. of Sampling Pts. <47
Stack Dimension &5 “x /&7 ”

Stack Area, ft2 . D=

*Inches from wall plus

coupling length

ESA DS-009




N

Appendix C2

Unit Operating Data

ESR 53304-2052




o 6(959 G s ER EL ESE'GUNDQ@.‘J _Dat'a.'bﬁ:_ U, ESC'A:@O@M'

. 2219 30a Jen| 20320 | 230 | 2122 573

. one - K 008 | 1a16 113%0 [(420 |15
FUEL - 8 orl -J7A OlL oL oL
LOAD (Net) Mw L 172 | g7/ V(FZ2 (94 (74
AUX. LOAD Mw A -84 &5 2.9 4.0 £.9
_BURNERS 0.0.S. N L3.6,8l/3¢ 50368 1,268 [I,2¢
NOX PORTS ¥ PPEN S —
0. LEVEL - S Noemae | Moe mnd —=1-7
G;LS RECIRCULATION . NormAL f)prrat ]’ —=>
REGISTERS ‘North LE OPEN | OPEN R
REGISTERS South A oPe N | opPLL) _ —>
OIL TANK K- | NoRTHY J__p '
OIL TEMP. °F E V170 | —g— —— =
EXCESS O,(CH) N . N - |ra-2.0]r.2-20] 2-9 29 120
EXCESS O,(CH) 'S . 04s  lp.o-9.2| 2.4 Z.( 2z
COMBUSTIBLES N . A < | © o & <
COMBUSTIBLES S s l A R e N e 73 5
CONDENSER VACUUM In.Hg L 2.1 /.Y 2.0 \. 50 |l &&
FEEDWATER FLOW Klb/hr 1 133 1 /275 V1275 |1300 (Z1¢
STEAM FLOW Kib/hr| D a5 | /17T 15 \225 |lzzs
STEAM TEMP. °F A 320 | 930 440 920 124
STEAM PRESSURE. PsIG | ¥ 18440 [ 790 450 (250 Vg5
ot Frow [rHaRT") |Kib/hr 20 7% b b b
ATR FLOW _(rpepreTen)| % 17 /7 |3+ F+  |I#
TOTAL FUEL FLOW Y 73 72 1 31 £6 70

. ACTUAL AIR FLOW % 20 g2 (¢ | éz &)

GAS FLOW _ KCFE - <+ - & &
GAS BURNER PRESS. PSIG S~ )~ el < £
GAS HEADER PRESS. PSIG - <~ | & e &
S.H.TEMP. N °F 470 gg5” 1 480 9% gfs
S.H.TEMP. s °F 940 .0 1900 14906 o
R.H.TEMP. N °F 00 200 {410 Ao a0
R.H.TEMP. s °F 005 o17s | 005 005, bos
EXCESS O, (DIAL) S s 085S 2. 2 2.5 2,9 24
COMBUSTIBLES (DIAL) S | % Vi “ | & ¢ o
EXCESS O, (DIAL) N | % 1.5 2.6 1 2 2.5 7.5
COMBUSTIBLES (DIAL) N { % £~ = 4 ) v




‘"’ EL SEGUNDO Q 2 0 ' 'batéby':../"{_.éi*_ CARLLEGH

i 2 L2 'z %
~ ! SMOKE DENSITY ~=. B | o /o g 0 +
| GRS Iy s | & ,B —
§ : L i} |
RMCS: A “
MASTER STM.PRESS. sic | N | a7 27 265 - | 265
MASTER AIR FLOW PSIG 4 3.1 3 20’ 20
_ FUEL CONTROL(RET) PEIG < 20 4.5 | @0 (€0
FIRING RATIO PSIG ' 7, 6 ', Zob L6
FUEL SUPPLY - PSIG | - 26 24,2 1221 Z30
FUEL GAS CONTROL PSIG | o < [ & =
S.E.ATTEMP. S | PSIG - xonill B R4
S.H.ATTEMP. -8 | ps16 : 2 s 1% &
GAS RECIRC. FAN PSIG | it o | © &
R.H.ATTEMP. s PS1G & ‘.e@- © S
R.H.ATTEMP. N PSIG & __,Z;_ & <2
I.D.FAN s | psiG ' 25 - X5 1214 zg
I.D.FAN N | psiG 29, | R92.¢ |24 21 zq
e P.D.FAN - -s Iesie| . | 2. | 2£.9 | 265 1269
F.D.FAN N | psiG 27 Q7. 2720 ZZ |
RETRACTORS-ROW 4 PSIG [ \ \ \ _ \
RETRACTORS—ROW 3 PSIG \ \ \ \
RETRACTORS-ROW 2 - | PSIG \ \ \ \
RETRACTORS-ROW 1 PSIG \ O\ \ N
EXCESS OXYGEN PSIG Y \ \ \
OIL SUPPLY FLOW K1b/hr /15 /1.5 |t (ts
OIL RETURN FLOW Klb/hr ' Aol e, 27 2
OIL SUPPLY PRESS. PSIG I50 250 19=0 £46
OIL RETURN PRESS. PSIG A )] 650 1650 (;40
IGNITION GAS PRESS. |. PSIG G.T | o5 1os 1LS
1.D.FAN s | ames 160 /60 | 1LO L0
I.D.FAN N | aMps {70 /73 11Fy {16
F.D.FAN s | amps { Ky S5z &5
F.D.FAN N | amps (ol A A be—
GAS RECIRC. FAN AMPS 215 1 220 1240 244

Fovnror A. DE /L S0 & e 7 A I | 2\ -




EL SEGUNDO

:NOX DATA SHEET “C* ° - -
e e s et oL

pe

MY, LSRR ELA-

" 'Data by: "

SV~ hhdh i |

2 : Ty
TEST NUMBER | -/ 2 [ 2 Z Z.
MAIN STM.PRESS. . PSIG - 18SO | /F5Y {270 lese | So
DRUM PRESSURE PSIG P0S N
RECIRC.FAN DIFF. " 0 L. B | e o S - a
AIRHTR.GASOUT S ("HO | 4~ -/3 e R e A ~ 12+ [ (Z
AIR HTR.GAS OUT N - N =12 /2 \uz ~(2 ~]Z
BLR OUTLET- DRAFT - - —4 — & |- -6 2 4|
RE. Ghs ouT “ 1 s [ <07 -97 27z 2% |27
{ s.E.Gas our - - 0.4 | 0.4 0.3 ~0.3 L4
FURNACE DRAFT " 0. | =005 |—0.05 |00k lLoot
W.B. TO FURNACE DIFF. | * 4.2 £.2'14.2 4.2 4z
| A.n. amr oor - 4.2 4.8 14.% 4.8 a.8
F.D.FAN OUT s " 4eS | 4.5 145 4.5 s
F.D.FAN OUT N . 1.8 1.5 .2 s~ 1o
BACK CHARTS: :
R.H.STEAM K °F ‘}_Qﬁo 1070 000 TC& 5{95"
R.H.STEAM s | °F 790 | 1020 | 220 926 1% 2
S.H.STEMi(sec) N | °F 72co0 | $75 |9¥2 | 466 960
S.H.STEAM(sec) S | °F 965 | 9725 1 9+o 466 QLo
MASS GAS FLOW . 9 4 G4 14 4 4
SMOKE DENSITY -4 | % 10.0 5.0 184 As 2.4
SMORE-TENSTIV =X | 3 -
‘AUX. STEAM FLOW Klb/hr +5— - 1S Vol e
FUEL OIL TEMP. °F - —
AIR ENTR.A.H. N °p 9 / 9/ a2z qg el
AIR ENTR. A.H. s | or 1A S < 9 1 ¢4 e
AIR LEAVING A.H. N | °F — — — — —
AIR LEAVING A.H. § | °F (4o LA3 [04Y 642 AV
GAS ENTR. A.H. N | °F 739 740 | #3¢ 1 73 %5
GAS ENTR. A.H. s | °p 73] 733 | 133 737 725
GAS LEAVING A.H. N | °F 336 3340 |2Vl ke %4 (.
GAS LEAVING A.H. S °F 24 3473 A5 243 Gl 7
AVG.AIR IN-OUT N | °F 310 g |2 i Gl
AVG.AIR IN-OUT s °F 24 307 | *60F 67 2/0]1_
BLR.GAS RECIRC.DISCH., | °F —_ ~—~— |




- e s M M.« =
. EL SEGUNDO /@ 2" ey " ‘Data by: T
TEST NUMBER / 2 2.1 ’21’? 2% 2=z %I
|_EDC NO PEM - /
(7 AIR FLOW L LN [
~|_ate_rrow s [« ] - 3
- I 3
r
STACK CONDITIONS _ "
KVB_NOx Menik | —
LOAD 7N &/ 150 ey | 189 | /pa.
O %o L0 1 72 |35 |45 [=2cb
NDx paws | PEM 2037 | w5226 |zise |21%e
NO, core. | ppm qed./ | Q62712826 |208T |24/ 3]
oL FLod | nee/ud g/./ 50.6 139.1. | 788 [|726
' !
4I
I |
L i
'l +
1 ]
!
| [
|
i i
l ‘
!
i
:_ —ad




£L 'seGunDo(1 ) 4 ' Data bys. M. ESCARLEGH

P — 2 /901 2/32/90 ozba [20] 3/a3/20 &Aﬁo
TINE 11230 | 1845 | 3odo | 1000 | 1732
FUEL o | o/l o1L | o/l g1l
LOAD (Net) me {170 | 70 | 170 | 159% | 156 H
AUX. LOAD Mw g% g.5 g% g6 | RO |
_BURNERS 0.0.5. /'.3,41_3__1_4,3 6 Kl 1, 26,8 13,6, & /M____
NOX PORTS O Lr OPéAL : L
0., LEVEL Norerad | Abemal — >
GAS RECIRCULATION Aprma L) ApeuAL >
REGISTERS North APEN | OPEN 7
REGISTERS South ODPEN | OPLEN — >
OIL TANK Mo TH| _ Nogtu | - >
oIL TRMP. °F /L—-L——-H] 177 (72 172
EXCESS O,(CH) N ' 3.6 3.6 13.0-4.0
EXCESS O,(CH) S * 3 . /) 3.0 3.0 4,0-4.4
COMBUSTIBLES N Y —— o & ]
COMBUSTIBLES S 2 - | o £ G—

! CconNDENSER vacuuM In.Hg [, 4 (-4 .4 1-4

FEEDWATER FLOW xwmrl (950 | 1350 4 1266 | reso | 1150
STEAM FLOW Kbme| W75\ Jizs ! NIS | 10850 | saso
STEAM TEMP. °F . 200 ?&O 3 90 925 1 925
STEAM PRESSURE PSIG | /425 1 /B4 1/ S | 1510 /KOO
OIL FLOW Klb/hr| 74 /5" 75 70 | 710
AIR mfw/a?z:créj * 7% yR/) 76 /2 7/
TOTAL FUEL FLOW . 563 G5 bR &S 64

. ACTUAL AIR FLOW * 52 & %) 76 VA
GAS FLOW , KCFH - ) 0 & -
GAS BURNER PRESS. PSIG | O & & Na) &
GAS HEADER PRESS. PSIG | O o | o~ L &
S.H.TEMP. N °F 790 795 45~ 950 750
S.H.TEMP. s °F NOS 008 23S 025 1 608
R.H.TEMP. N °F g 210 910 200 S00
R.H.TEVE. s °F U0 | 215" 9is | qo00 | %00
EXCESS O, (DIAL) S % 2.2 3.2 .3 4.0 4,0
COMBUSTIBLES (DIAL) S | % L ~o— Wil - &F 5

EXCESS O,(DIAL) N | % 3.8 3.4 314 3.4 35
COMBUSTIBLES (DIAL) N { % sy -+ Wan B et £

RMAX L0AD BECAusE e |3R°pT, EEDWATER HEATER ouT nA str/icE




TEST NIMBER —t ) 4 4
SMOKE DENSITY . 4% | % 7 Z Z b 7
sucEEEPnrT———ts | § '
RMCS: : i i
MASTER STM.PRESS. PSIG | "27./ G, | 26 23,8 | 3.5~ |
MASTER AIR FLOW PSIG | 5.2 | Q40 | 238 | 9.0 (9
FUEL CONTROL (RET) psic | /89 | /89 | 186 [E/ (K
FIRING RATIO PSIG | 7.4 A 7.6 | 7.1 7./
FUEL SUPPLY PSIG AR O 2.0 |- 2/. 9 17.5 1 7.L
FUEL GAS CONTROL PSIG L L) - L e
S.H.ATTEMP. PSIG & o B 2.5 [0S
S.H.ATTEMP. PSIG ol £ D 1.5 9.5

- Gas Recirc. Fan PSIG O L £ 2.0 | (2-0
R.H.ATTEMP. s | psiG v L | H - G
R.H.ATTEMP. N | PSIG | O~ A 4L L £
I.D.FAN S | PSIG A8 A& - 2% AE X
I.D.FAN NP6l 95| Q9 | 2451 2957 .5
F-D.FAN syl o baca b ose T 22,0 1 asz
F.D.FAN N[ esic| 59| 240 3.5 /2] qlr.o
RETRACTORS-ROW 4 PsS1G | -/ / / s
RETRACTORS-ROW 3 PSIG / / / /
RETRACTORS-ROW 2 PSIG / / / /

1

RETRACTORS-ROW 1 PSIG / / /
EXCESS OXYGEN PSIG | RIsg -9 i/;& R-7 I
OIL SUPPLY FLOW Klb/hr| / /9 /] R 112 | jo5 705
OIL RETURN FLOW Klb/hr| 4 a4 AL o AL 4
OIL SUPPLY PRESS. psIG [ 5709 S0 SdS 675 7yl
OIL RETURN PRESS. PSIG | (A% | LS (25 | 525 SdS~
1GnITION Gas press. |.esi6 | £S5 | 6.& Lg' 6.« 1 6.
1.D.FAN s | amMps /160 /60 e /50 /S50 _
I.D.FAN Nyaes) J7D ) /20 17C Lan 6O
F.D.FAN s | ames St =Y S b oY) SO _
P.D.FAN N | amps 05 | L4 64 54 S4-
GAS RECIRC, FAN AMPS D’(‘O}:{ SRd 1 238 s 300 -




EL SEGUNDO

:NOx DATA SHEET" 'C'_ oo
I R R e .

M Escaletod

S -2._: S BRI bt byi 2

ST NUMBER ' 3 3 3 T i S il
AIN STM.PRESS. . PSIG | /X500 |-/ S‘(@ 1550 / gf 7 /[ S’J_C?
RUM PRESSURE PSIG | 40S 08 on< 205 0%
ECIRC.FAN DIFF. " R0 . 4 LA 0.2 92
IR HTR.GAS OUT S |"HO | -/2 -/ 2 | =72 _/;
IRETR.GAsour N | = |- =-/2 = /2 —/2 -2 (.3
LR OUTLET  DRAFT . -/ -2 -4 0 - =54 —é;«f -6.5
.H. GAS OUT - -2.7 -3.% “2.8 1 2.9 | =3.7
-H.GAS OUT - 2.4 ~4.4 | 0,4 | 0.4 | -0.4£
URNACE DRAFT - " —0.0548V =A ol —=0.08 ) -0, | —p.0%
»B. TO FURNACE DIFF. { * 4,2 4.2 4.0 | 3.6 3.%
-H. AIR OUT - 4.5 4.9 4.5 4.9 4.0
.D.FAN OUT s " 4,5 4.5 4.5 4.2 4.2
.D.FAN OUT N " 1.5 LS 5/ L5 9.5 v (
ACK CHARTS: ‘ ‘

H.STEAM 8 | °r | yp00 | 7000 | 100 | 980 980
.H.STEAM s | °F Yy (000 | 1000 | 978 | 950
.H.STEAM (sec) N °p 946 530 Gg&o 940 ?4‘0
H.STEAM(sec) S | °F 750 950 | 4%0 | 980 | 980
ASS GAS FLOW % 94 94 94 27 %7
MOKE DENSITY =%, | % Z.0 g.2 &/ 7.7 1.6
MRS amapeeetfan oo — — — —
UX. STEAM FLOW Kib/hr| = £ & " G- sl
UEL OIL TEMP. °F /A4S | 48 (45~ |45 145
IR ENTR.A.H. N | °F G2 G2 4/ G5~ 92
IR ENTR. A.H. s | °F %6 A A 7l %6
IR LEAVING A.H. N | °F —_ — —_— — -
IR LEAVING A.H. S | °F 645 644 | 644 bbb b b
AS ENTR. A.H. N | °F 7490 74 74 747 | 746
AS ENTR. A.H. s | °F 735 7 36 735 744 744
AS LEAVING A.H. N | °F 33¢ 3 3¢ 339 350 34y
AS LEAVING A.H. S | °F 24 342 | 342 | 355 354
VG.AIR IN-OUT N | °F RYD® 22 312 332 322
VG.AIR IN-OUT S | °F 306 1 30¢ 30.{’7 318 a7
LR.GAS RECIRC.DISCH. | °F - _




!

|

- NI Emem s 0 L M ESCARNEG A
EL SEGUNDO (1) 2"~ - ' v - Data by: .
TEST NUMBER = 3 = < <4
EDC_KO PPM ] - / o/ /- /
AIR PLOW N s } / Z / " /
ATR FLOW __ s | £ | /- /- { |/
. * . 7 3 —
STACK CONDITIONS
Y8 NQy MeniriR
LoAD Nl (€1 | 18m (80 .\ 168 | /66
o1t _Floul Kighiel 77.0 | 770 | 7691 7/.6 |- 71.]
O v L 1.9 - | 7.8 7.9 g./ 4
NOxpaos PP | 167 | 194 2801 179.4 | 174.2
NOox coee. 1PPa| 297.2 | 300-7 1 300.1 | o280y | 7443

Al 0L L L N Y

) g o — g +— __,.r._-_.__




zL‘gsEGlmno@._i . ‘Data by M ESCARCEGH
TEST NUMBER S C & | © 6 &
e 223/20 |ajasf 26| aleafoo | 2i2afed] 1 pafrol afosfs
oo 1600 | 17200 | 895 | 1045 | (S |[330
FUEL o/l 610 oll |\ orL olL | gi
LOAD (Net) Mw ISEK| 157 Fl ys6M 1s7*| 137 156
AUX. LOAD Mw g .5 .6 24 &.4 535 |g4
BURNERS 0.0.S. (36,8 \/3,6K 1,3.6,8 b3, G B11,3,68|—>
NOx_PORTS ppeN \ oeen | QPEN | OPEN | —7 {—
0. LEVEL pogmac | Moemar |~ —
GAS RECIRCULATION M,,Q,gmé, MoenA L s
REGISTERS North OPEN DPE v =
REGISTERS South ODEN OPE K _.,.;
OIL TANK Norrd | Mpe7H ~
OIL TEMP. °F (72 1 & 173 2d
EXCESS O, (CH) - N . 3:2-3-413.2-3.6 1 3.4-3.9 13.34.8 |3.4:3.7 | 3.4
EXCESS O,(CH) S s 308313234 (3.8-4.2 |3 842 |3.5-42] 3. %
COMBUSTIBLES N * & al & & - V-
COMBUSTIBLES 'S A Wi -Q—" £ L 2 e
CONDENSER VACUUM Indg | /. 4 XA ].5 /. 4 . 4 1.4
FEEDWATER FLOW xi/me| /95 | 10785 | 1650 | jos0 | 1950 1050
STEAM FLOW xiv/hr | fos50 | 1050 | josn | 1040 1040 | 104
STEAM TEMP. °F 950 | 920 | 940 340 140 |.950
STEAM PRESSURE psi6 | /1825 | 1§30 / LS~ 1895 f_ga\s— (505
OIL FLOW Kib/hr | 74 7R e /X /.3 72
AR FLov (copprc7eD) | 74 73 75 74 74 174
romL. FuEL FLOW v 1 4¢ | ¢s [ 45 | 6o | 66 G5
. ACTUAL AIR FLOW . 7 75" 77 17 77 77
GAS FLOW | KCFH' | O il & 4 < | e
GAS BURNER PRESS. PSIG | .- o) L © < G-
GAS HEADER PRESS. ps1G | L) - o H- O | o
S.H.TEMP, N °F 940 G50 995~ 1000 (000 /008
S.H.TEMP. s °p 705 op< 005 . 085 QoS 205
R.H.TEMP. N °F 900 G50 Qb0 G 00 900 900
R.H.TENP. s r | 945 | 900 129 |28 | 930 | 935
EXCESS O, (DIAL) S \ 3.4 3.4 4.0 4.2 4.0 3.9
COMBUSTIBLES (DIAL) S s 2 L) = L - &
EXCESS O,(DIAL) N | % 3.4 1 3.5 3.6 34 3.6 3.6
COMBUSTIBLES(DIAL) N | % oty o - 4 o Wal
MAX, Load BECAUSE] OF 3RD DT. FeROwaTe® |HinTe® buT - oF lceryir €]




b B Y LR Y P .

e dmwo B 20 baes vy Mo EApcech
S X5 S & & & A

SMOKE DENSITY . . 3B | % g o 7 V4 Z b
SeeeIFTTTET e | o = — — — — 1 7]
RMCS: ' : - :
MASTER STM.PRESS. PSIG | 457 | R4 d3.% 2L | oL &
MASTER AIR FLOW PSIG | /9 145 | R0 208 120 a0
FUEL CONTROL (RET) PSIG | 1 R.9 18:5” 19 [9.2 /9.2 1,4.
FIRING RATIO PSIG | 7,/ 7./ 68 &€ G-€ &
FUEL SUPPLY PSIG | /¥ 125 - | /6.9 1| 17 /7 L7
FUEL GAS CONTROL PSIG | O- . yul G < 5
S.B.ATTENP. s LM M2 W) 7 10 2 VE N VPN
S.H.ATTEMP. I} 9.5 | 9.5 | 43 [3 [3 [3
GAS RECIRC. FAN PSIG | 9.0 12 14 (£ |4 14 D
R.H.ATTEMP. s | esic| - 9 - © e -
R.H.ATTEMP. YY) 4.0 3.5 3-0 3 3
I.D.FAN s |6 2y | 2% - 0t 2K & 5?2—!
0. V| 006 | gsc | 098 |ate | 995 55

«.  F.D.FAN S | B L LE | 28| Rl AT X3 AT
F.D.FAN N PSIG | )¢ & 16.5 Q3 | -5 o) /.5
RETRACTORS-ROW 4 PSIG | | , | / J 1]
RETRACTORS-ROW 3 PSIG / / / 7 / [ )
RETRACTORS-ROW 2 PSIG / -/ / J3 [ 1 74
RETRACTORS-ROW 1 psic | [ / / / & "
EXCESS OXYGEN PSIG | ) 5 2.2 3/6/ Al.S | AL | 2).
OIL SUPPLY FLOW Kib/hrj 19 104 102 /22 o2 /42
OIL RETURN FLOW Klb/hr| Q4 24 L0 K0 20 | RO
OIl SUPPLY PRESS. PSIG | 40 LD _ bSO G60 GLD ¢Ged
OIL RETURN PRESS. PSIG | S54p 45 510 520 S20 5;)_3]
IGNITION GAS PRESS. |. PSIG 6.5 V.S boS” 45 1 4.2 %
I.D.FAN s AMPS A TR /8 0 FACS /S§ S g
I.D.FAN N | aws | /50 1S% 14 O (o | /460 160
F.D.FAN s | aps| s Lo 50 XY, SO S_O_l
F.D.FAN N | aes | 5 5= S& Sh S6 |18
GAS RECIRC. FAN aes | 3pp 300 875 | 275 275 Q78




NOx DA’I‘A SHEET "C" =

e 5 TETRETC  spaectes
TEST NUMBER S s G | G & _é_
MAIN STM.PRESS. . psié | /8SO -850 | /S50 1 16so | /8SU | res50
DRUM PRESSURE PSIG | ~S— =y - & S—
RECIRC.FAN DIFF. 80| 5,3 O.2 el [e2 /2 1.1
AIRHTR.GAS OUT S "B 0 | —/2 -1 2 ~12 —12 -(2 =12
AIR HTR.GAS OUT N " 12 -2 -1t =12 ~ 12 |1l
BLR OUTLET- DRAFT - ~4.7 - S V=464 | ~65 | ~6.5 -4
R.H. GAS OUT - -2 -3.0 -8 | —2.5 -3.0 |3-0
{ s.H.cas our " ~9.5 | ~0. 85 -04 | 0.4 | 0.4 1-0.4
FURNACE DRAFT " N-g20 | ~0./%)| 0.3 | -0/0 | ~4 (& |-940
W.B. TO FURNACE DIFF. | 3.4 3.4 3,7 | 2.8 3:& | 3.8
1 a.B. AR ocUT - 4.0 4.0 4.2 A.2 4.2 | 4.2
{4 ®.p.Fan our s " 4.0 4.0 4.2 4.2 4o 2- 4.2
F.D.FAN OUT N . Q.0 g | 1p.01 (0.0 /0.0 |10.0-
BACK CHARTS: -
R.H.STEAM N | °F 290 &0 920 995 | 995 | 990
R.H.STEAM s | *p 1060 940 1000 1000 jo0d 1900
$.H.STEAM(sec) N | °F QL0 970 %90 995 | 1000 | 990
S.H.STEAM(sec) S | *® | so05” | 9&0 g5 | 955 | 985 | 985
MASS GAS FLOW NE 9% 9& 76 76 ¢ | 9¢
SMOKE DENSITY | s 5.2 g.1 7.8 .0 7:3 2-5
SMOSEDENSITY o= LA — — — — | —
‘AUX. STEAM FLOW Klb/hr| ¥ ¥ * F ¥ k| X o~ 1.4
.| FUEL OIL TEMP. °F 145 | 145~ | 145 {75 | 145|145
2 mmownas. W | | gz |43 G3 | a¢ | 94 |94
3| amewre. AR s | °F @ | %8 92 92 93 | 94
4| nir LeAving A.H. W | °F — — - — — -—
s{mmivocan. s | | ggs | go7 | 649 | 465 | Ci0 | @by
G| s ENTR. A.B. W | °F 282 | 74 | 746 | 749 1 749 {749
7| cas entr. A.H. s | °F 747 744 74 750 750 747
we wvmena w [ | 353 | 356 | 38 | 345 [ 38 (345
Y oasteavinG v, s | oF | 34F | 35/ | 359 357 | 357 |3s§
1 AVG.AIR IN-OUT N | °F 32/ 329 322 323 32 | 32]
U AVGAIRIN-OUT S | °F | 372 | 34 3% | 326 32| | 322
¢7| BLR.GAS RECIRC.DISCH. | °F 619 WAL 58D Is7, 58 ) | 5%0
(K Aoy sTeAM Relna provipen  Wop Unif 3 AcThovod Ay b idATes.
Tuis 15 ravSiNG uwir Vo mrerl walne A




‘ : o L L M EscAPCESHA l
EL SEGUuNDO A 2 ! " ‘Data by: ~ . -
TEST NUMBER __5_’ S &b AR & éh
EDC_NO PPM / - i / /- VA /‘I‘
AIR FLOW i / / [ / : / /—1
AIR FLOW s | ‘... /. . { / /j
—1
‘I
STACK CONDITIONS
18 Ny et 1
L ORD - Nod | 108 | 16& | /167 .| /e7 | 167 16
DI Elow Kesligl  73.3 7/ | T | 72:.3 ) 796 ]J,;
O Y\ 2.7 ) 7.9 2 | Bz | ¥/ g, [
N/ ARYY) pam| ypp.5| 169.7 | 2044 2003 | )88 211%4.§
NDx LoeR. PPm| 244.5 | 233.61 98].5 | *82.8 | 243.3 1257.9

\aﬁﬁi’z-ﬁ-i’n"-



EL ‘ssamvo@ 2 ‘Data "bys. M: 564?3564
. . S
|_TEST NUMBER 7 1 7
DATE : 2 Ja4/90\a/fo4/30
TIME /500 | 1180-
FUEL 014 B/
LOAD (Net) Mw /1S5 7 ¥ IJ’?‘*’
AUX. LOAR My 2.4 5. 4
BURNERS ©.0.S. 1368 —
NOx PORTS OPEN — -
_O, LEVEL NogmA ¢ | ———»r
GAS RECIRCULATION Mopsmat | —
REGISTERS North 0 PEN —
REGISTERS South NPE N —7
OIL TANK Nogmt/ | —H -
OIL TEMP. °F 176 e
EXCESS O,(CH) N s 34-38 | 3.43.9
EXCESS O,(CH) S e R.b-4.0 |3:L-48
COMBUSTIBLES N % .ﬁé“-_ -
COMBUSTIBLES S % & .
CONDENSER VACUUM InBg | [ 4 /.3
FEEDWATER PLOW xib/hr | 2060 1060 |
STEAM FLOW Kib/hr | /04 [0S0
STEAM TEMP. °F see | 98685
STEAM PRESSURE psi6 | /325 | (8287
OIL FLOW Kib/he| 7/ 7/
AIR FLOW (7509 ) ot 74 ]2
TOTAL FUEL FLOW K %y (s
. ACTUAL AIR FLOW % 77 17
GAS FLOW | KCFH’ & - Y
GAS BURNER PRESS. PSIG L Fas
GAS HEADER PRESS. PSIG Wal L-
S.H.TEMP, N °F 1000 A
S.H.TEMP. s oF 004 00¢C
R.H.TEMP. N °F g0 a9,
R.H.TEMP. s °F 437 905
EXCESS O, (DIAL) S ] 2.9 4.0
COMBUSTIBLES (DIAL) S % e 5
EXCESS O, (DIAL) N L3 34 -.i <
COMBUSTIBLES(DIAL) 8 | & 5 O
T larv., | 0AD pechusd g |2RD PT . [:EE_DWI‘.:TJ;_{T- ;.;g._n,'r"‘:j OuT_ jor SE_QJ’(‘_L(;"




BT e e b B g b g b b

£ _TEST NIIMBER -7 7 I
- ! _sMoke pENSITY w» 7 7 -
SMOKE DENSITY g ~ ~
RMCS: . j
MASTER STM.PRESS. PSIG | Q4 24
MASTER AIR FLOW PSIG | Q0 20
FUEL CONTROL (RET) PEIG 19.2 } 19.>
FIRING RATIO PSIG 6.8 6.5
FUEL SUPPLY PSIG | /7 17
FUEL GAS CONTROL PSIG - s B
S.H.ATTEMP. s | es16 | /3 12 )
S.H.ATTEMP. PSIG | /3 (3
GAS RECIRC. FAN PSIG 14 1 4
R.H.ATTEMP. S | PSIG | & -3 ‘
R.H.ATTEMP, N | psic 3 2
I.D.FAN s | ps1G A5 s
I.D.FAN N | PsIG 9.5 | Qeoe .
- -P.D.FAN - S | BSIG [T 9 go':
F.D.FAN N | BSIG| /% A&
RETRACTORS-ROW 4 PSIG / J
RETRACTORS-ROW 3 PSIG / /
RETRACTORS-ROW 2 PSIG [ [
RETRACTORS-ROW 1 PSIG / /
EXCESS OXYGEN PSIG | /.57 | 2.5
OIL SUPPLY FLOW Kib/hr| 1 h 9 /D2 _
OIL RETURN FLOW Klb/hr 20 2 5_ 1
OIL SUPPLY PRESS. PSIG b | 660
OIL RETURN PRESS. PSIG A0 Sa5
IGNITION GAS PRESS. |. PSIG (.51 Lo
1.D.FAN s | aes| /50 s
1.D.FAN N | awps | Jpa (50O
F.D.FAN S | AmMps S0 LY
F.D.FAN N | aws| X7 57
GAS RECIRC. FAN s | 2757 | 278



N

L Nmmemsee i
EL SEGUNDO() 2™ " x i T T R ey, £ES -

TEST NUMBER ' 7 7
MAIN STM.PRESS. . BSIGC | /OSSO |- sp50 -
DRUM PRESSURE PSIG -— N
RECIRC.FAN DIFF. . Y N Y
IR HTR.GAS OUT S [*H0 | '~/ -2
\IR HTR.GAS OUT N - i3 —12
LR OUTLET- DRAFT " 65T | 6
LH. GAS OUT " 3.8 -2:7
\.H.GAS OUT . -0:3 | ~0.4£
"URNACE DRAFT - -4.07 | -0.08
\.B. TO FURNACE DIFF. | * 4.5 £.0
.H. AIR OUT . 4. 2 F L
.D.FAN OUT s " 42 49
.D.PAN OUT | - [QsZ | (D
ACK CHARTS: '
.H.STEAM N | °F G990 %60
.H.STEAM s | °F g0 Lide
.H.STEMM (sec) N °F 9?’5/— a[gi’
.H.STEAM (sec) § | °F " 98O 680
\SS GAS FLOW ' h 76 97
IOKE DENSITY s | ® 7+3 7.7
JOKE DENSITY s==% — N

™. STEAM FLOW Klb/hr| _A5- 7

EL OIL TEMP. °F 145 | 45

R ENTR.A.H. N | °F g3 G 2

R ENTR. A.H. S °F 94 ' 4>

R LEAVING A.H. N °F - —

R LEAVING A.H. S | °F A% bb6¥

S ENTR. A.H. N °F ALY 250

S ENTR. A.H. s | °F 747 | 747

S LEAVING R.H. N | °F 347 | 347

S LEAVING A.H. s | °F 359 387
5.AIR INOUT N | °F I/ 221
3.AIR IN-OUT S | °F 327 1 32% -
_L.GAS RECIRC.DISCH. | °F 579

577




EL sssuund_f{l}“i:"" s

A e hmea b .- L d
-

M ESCAR G

g . pata by:
TEST NUMBER 7 7 ' T
EDC NO PPM ~
AIR FLOW N | s ya / -
AIR FLOW - § b 2 / : —
STACK CONDITIONS
KY® Nde Mow 722
LOAD N | 156 | 167
Fuer Qn Fiod waslhe) 7204 | 72.4
R, e .. 1 8.
NGO ypaw peo | )80 (882
N x 2028 PPm| 252.3 1 2852.0

SRR S —-T*. — e p—— e § e
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E M B B B B MSO=E B N AU S BN SN =B aEE &S =
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EL 'SEGUNDO@..Z{ _ " ‘Data 'l:u;f.:T M E e ARCEAAR
TEST_NUMBER. g 2% . 8 e
DATE 2fosfa0 V- —1—>
TIME o0 11330 11330
FUEL GAS & as (oS
LOAD (Net) Mw 152 [$9 1S
AUX. LOAD Mw T %3 5.4
BURNERS 0.0.S. 1905 (\4.15 14,1 S N
NOx PORTS OPe ~ 0PE N —
0, LEVEL Nsenar I Norwa( | —2 -
GAS RECIRCULATION Noraat | Nopuar | —
REGISTERS North Aeren Opey | %
REGISTERS South O Pend OPEN. | ~p
OIL TANK — — —
OIL TEMP. °F — —_— -
EXCESS O_(CH) N ' 293,51 2.6-32 2534
EXCESS O,(CE) = S % [+ 2.6 2.0-32.8 [,254—.-2.4'
COMBUSTIBLES N Y £ £ &
COMBUSTIBLES S . N - L
CONDENSER VACUUM In.Hg 1.4 - [.4
FEEDWATER PLOW Klb/hr| 45p Q50 1| 950
STEAM FLOW Kib/hr| ;p/p [000 | . 16p0O
STEAM TEMP. °F 9¢0 | Geo | G4p
STEAM PRESSURE PSIG | [ EIS| 1825 | ;505
OIL FLOW Kib/hr| - v O
AIR FLOW (C.OR'?) % 75/ 7 3 7 3
TOTAL FUEL-FLOW- - | -%— Yy o4 4
. ACTUAL AIR FLOW * 72 7/ 7/
GAS FLOW | XCFE | 1550 | /540 | 1540
GAS BURNER PRESS. PSIG 12 [ J [
GAS HEADER PRESS. PSIG 29 29 a7
S.H.TEMP. N °F 1005~ | 1005 | (o1p
S.H.TEMP. s °F J435 645 005
R.H.TEMP. N °F d00 00 90
R.H.TEMP. S °F 4950 430 G20
EXCESS O, (DIAL) S . 24 | R.6 iy
_COMBUSTIBLES (DIAL) S | % Pas Vo I8 Wa)
EXCESS O, (DIAL) N | s 2.9 3.0 2.1
COMBUSTIBLES (DIAL) N x 5 o O—
¥Max. 108D Becadse o 3R B4 prl rreddare Aepreoc |




ELSEGUNDO@ 2’

: pate by:. Y. EcaREG A

]
TEST NIMRER “'k(/r 5/ Y __..__.l
| _SMoKE DEnsITY . %= | + é 4 vl '
RMCS: .
;_MASTER STM.PRESS. PSIG | 73.5 23.2 | 23.0 ‘.
MASTER AIR FLOW PSIG | /.5 2l - 13 I~4;
FUEL CONTROL (RET) PRIG ) 15.57 1 1S S 1 /85.€ : !
FIRING RATIO PSIG | G.8 b ¥ .-& —
FUEL SuppLY PSIG 9 9 -1 9 J
FUEL GAS CONTROL ps1e) 196 | 195 | ja <
S.H.ATTEMP. s | psiG 7 7 2 ) .
S.H.ATTEMP. ° . - N { psig '3 3 3
7| GAS RECIRC. FAN PSIG 2.9 $.5 5.5
R.H.ATTEMP. s | ps;c| A 4 s . ‘ﬂ
R.H.ATTEMP. N | ps1G S )24 &
I.D.FAN S| S| g 8.4 95«}3 —!
T N T Y T
F.D.FAN s | psr6 [ oo 2l 12t
F:D.FAN - N | Psic /g 15 1.8
RETRACTORS-ROW 4 PSIG / 7 Y
RETRACTORS-ROW 3 PSIG / / /
RETRACTORS~ROW 2 PSIG / / / ~
RETRACTORS-ROW 1 psic | / / /
EXCESS OXYGEN psic | o7 20 20,2
OIL SUPPLY FLOW Klb/he| —— - —
OIL RETURN FLOW Kib/hr| _ — —_—
OIL SUPPLY PRESS. PSIG — — -
—on, RETURN PRESS. PSIG | — — -
IGNITION GAs Press. | es1c| (.5 0.5 .S~
1.D.FAN S | aes| /45 145 1 14%
I.D.FAN N | amps | 50 Y [ S
F.D.FAN S | AMps 5O 49 45
| P.D.FAN N | aMps S ) SO
GAS RECIRC. FaN AMPS | 9&) S0 1 2¢p




/NOX DATA SHEET "C"

bR S M. EscnRCesH-

EL SEMQ 2; SR ‘Data’ by:

TEST NUMBER ' Yo € ¥ '

_MAIN STM.PRESS. . ps16 | /2cO118L0 | j¢es 2

. DRUM PRESSURE PSIG - — ¢
RECIRC.FAN DIFF. "800 | /.% /& &
AIR HTR.GAS OUT S |" HO 12 ~/2 ~i2
AMRHTRGAS OUT N | = | -{2 | ~/5 ~ 12
BLR OUTLET- DRAFT - =62 6.0 |-4.2
R.H. GAS ouT " _"?,1 2.5 -2.6

| s.m.cas our - ~4.5 | ~0.6 | ~0.4
FURNACE DRAFT " =401 =0.20 | - [2
W.B. TO FURNACE DIFF. | * 2.7 3. | 3.8
A.H. AIR OUT - 4,2 4.0 4.2
P.D.FAN OUT s | = 4,2 4.2 4.0
F.D.FAN OUT N | - 2.0 1 s5.¢ .0
BACK CHARTS:
R.H.STEAM N | °F G995 | 100 94§
R.H.STEAM s | °F 1020 1000 [0DS”
S.H.STEAM (sec) N °F 1000 {000 1 DO
S.H.STEAM (sec) s | °F [INOO 1000 A5¢
MASS GAS FLOW % 4 3 9 3 43
SMOKE DENSITY -~ | % 4.8 6.6 6. F
‘AUX. STEAM FLOW - Klb/hr| . &— L O
FUEL OIL TEMP. °F —_ _— -
AIR ENTR.A.H. N °F G G0 a1
AIR ENTR. A.H. s | °F G7 9% 2G
AIR LEAVING A.H. N °F . - - I
AIR LEAVING A.H. S | °F L72 b7/ L
GAS ENTR. A.H. N | °F 74% 7453 14%
GAS ENTR. A.H. s | °F 7852 747 Y,
GAS LEAVING A.H. N | °F 354 J76 37/
GAS LEAVING A.H. § | °F 365 | J&9 36§
AVG.AIR IN-OUT N | °F 329 24 244
AVG.AIR IN~OUT  § | °F 32% STy 22|
BLR.GAS RECIRC.DISCH. | °F 495 | . 81 S1E




L N N Ly ey -
- - .

EL smnﬁné_@'l-zalaf“ S

B TEST NUMBER fg CZ —
| EDC_NO PPM [ . -/
AIR FLOW LR / " /
AIR FLOW s Y j / )
STACK CONDITIONS :
KVE NOx pion 7ol \
[0AD Ny | (5% IST | /58 i
Evel boas Frow WK Y 1576.0] 1556.7 |1552.7 |
2 B4 76 | 7.5 | 7.¢&
NOx _paul pPray | 17(.9 1155.8 1 1458
N3, cee. pper | R30.2 | 208.6 | 2.3.9
]
L
|
I [
! !
|
| 1
! e
| 1
¥ ]
K J
! 3
;



Appendix C3

CEM Data

ESR 53304-2052




- ]‘
~fA
- .
CONTINUGUS EMISSIONS MEASUREMENTS

Not

ient <05 Test No(s) ;)‘_,"‘CEI/] —FL SGS-—-W\
te 8:{5‘22920 - Barometric Pressure 29,28
st Location N [ Duct Static Pressure
bient Temperature, 08/WB_*v [, § Fuel_sk/, Pa¥l |
2rator_{ 1) k) st Ccation (hedck
fest | Sample Dry, Uncorrected j[c;_i;efi? Aggy
No. | Time Point U, C0, JCO NOx RO TNOZ 3_02 CO [NDx 302
L o3 (N a7 ol palan
A-S 1,7 14| 2<T
fe- 3 1.517.% 25T
1643 A-1 k419 |20
04571 BT |6 |ls8|25
3-S (G 40257
25 1.3 Abl2sT
(057 3-1 €480 |30
C-T7 b Z{ip8]2S]| a
C-S 633 las]
c-3 [13[9,5ks
N C-1 830 (2D
110 D-7 o |85
DS o lllo)3s”
n _Gas Concentration

ents:  lawod ymd  Lonp T)‘-\%H"}J

/

Z

ESA DsS-001




E[A

CONTINUGQUS EMISSIONS MEASUREMENTS

Client_SCE Test No(s)_a) - CEM~FL S Naefh
Date /QQ Barometric Pressure =
Test Location 5L SEGuapd 4~ | Duct Static Pressure
Ambient Temperature, D8 /WB Fuel
Operator_ F ) eea)
e B Corrected to
Test | Sample Dry, Uncorrected - __ %, Dry
No. { Time Point 02 COZ'CU NOx {[NO ‘N02 02 C0 [NOx SITZ
2 s [503 TL%.6 (30
-1 86189 |20
£ -7 d g o
-5  lbdlo¥lzsT
E-2 Rtz X
-2 [RekR¥zol | Lo -] 4 -
-7 Y N0 s~
F- S 158 113257
_ -3 163230
2o | F-I 86188 (2D
Averreas 7.4
Soan Gas Concentration

Coments: _Iondog, pd A Bt E-2 p p-3

ESA DS-001

l.'.E.E'I"'II‘II-Ea-'l-rzz




EfA

CONTINUOUS EMISSIONS MEASUREMENTS

Client SLE S AD U- Test No(s) d-/Ew & SQS.-S‘OaM\
Date 9—!;9\170 Barometric Pressure 30.287
Test Location ] Duct Static Pressure
Ambient Temperature, DB /WB Fuel 3¢ o |
Operator
==f Corrected to
Test | Sample Dry, Uncorrected _ % __ , Dry
No. | Time Point 027 Cﬂz' CO  |NOx {|NO - ?NOZ 302 CO {NOx 502
T S -
A lizos™! A - [ 60 10|30
A- 3 [54|.0|20
A~ 5 lb70-23s
A- 7 IR04.4l4D
R- | W.2lwgl32
- 3 13|t &320
%— S 3 0035
R— 7 |81 A4322
C- | |pS|ws]|2¥
C- 3 |4s05]30
C- 5 (73{vol%25
C- 7 18104357
D- | balwsles
2057 DN~ 2 16718.5]257]
Span Gas Concentration

Comments:

ESA DS-001




i
1

j CONTINUOUS EMISSIONS MEASUREMENTS .
Client L& Test No(s) 2-Cem—LL St ~Suuéh -
Date jla:/‘io Barometric Pressure :

 Test Location £ Sermy, won Yot | Duct Static Pressure -
Ambient Temperature, DB/WB_~ 72 3 Fuel *+{ o\ . _
Operator  €yp) el .
B - Corrected to !
Test | Sample Dry, Uncorrected __ %, Dry
No. | Tire Paint T, [C0, [C0 [NOX RO WO, S0, | C0 |NOx S0, .
&) .
2 |zos 1% - 700K s
-7 RIA51%
E—y 7 b5 .
€-3 69iws9g ‘
_e-s 177138130 -
) e B3A3las | | -
o
F-\ lble|lo.5]120 -
E -5 (71 w230
F- o [1y]axfos [
3257 e-77 (134957

= Aouth
AEARGE [ Tpuet. |7 |
Span Gas Concentration ‘

Comments:
ESA DS-001

|




] L I g s - - s ol e

VELOCITY TRAVERSE DATA

Plant £¢‘A" £/ e es Date 2/ //79
Boiler No. Data Taken By _|. %[//;apw
Fuel Type ,o,j/ U Test Descriptton
Test No. ~2- VMM - Al ot Velo (”fy TrAvense
Baro. Press (in.Hg) _?o V}/ Pitot Tube Coeff1c1ent ZZ Cp
Abs. Static Press in Stack (in.Hg) 4;74?// 35 p
Vg = 2.90 Cp \BP T, 2252 23M35 —
=
Velocity | Gas | Gas
Traverse Point ~ Head, Temp | Temp | Velocity,
Time | Port | Depth in.HZO, AP | °F °R,Tq- ft/sec Comments 0,,%
s | £ 7 [/ |2
| ¢ /.2 3N
L
; [4 B
y /-2 1333
> [ 3 133
1123 \ R J. ¢ |33
I 2.0 |35
330\ 7 O.7¢ 1356
4 [.7 |34/
<] A. [ 137
7 2-¢ 1339
ic 2. ¢ 13
f
N/ IR
Py, corrected in.Hg qQ ' NAE;Ei
MW 1b/1b-mole Qg WSCFM
A ft2 Qgq DSCFHM

,ffyé,x,l‘__- /- 5405
ESA DS-008
Rev. 9/86




E[A

VELOCITY TRAVERSE DATA

Date 7/7//;0

Plant S (,&/4:/ S =4

i

Boiler No. /( Data Taken By J /ﬂe//r;/ﬁt/ bt OS5y
Fuel Type o/ Test Description
Test No. _ 2~ ¥ef. — Acorfl /i’/@orf"’}”
Baro. Press (inHg) = o- &% Pitot Tube Coefﬁuent z Cp
* Abs. Static Press in Stack (in.Hg) * 7. 2Z— P
_ 29 92 28.95
Vo = 2.90 Cp AP T, X
Velocity | Gas | Gas .
Traverse Point ~ Head, Temp Temp | Velocity, .
Time| Port | Depth in.HZO, AP °F °R,‘T§ ft/sec Comments 0,5,%
BN E 7 [ 2 B3
[ ¢ 2./ |3
| 2.0 |b%> 742
y/ ¢ 2 |3as ] ) ;
S 23T DBye
~ z
A WAV LY
\
35Y SO 1399
2l 7 Z< Rz
{ L& /£
5 G4 B2y
:—3_ /f 7 «—)9'1]
T % Y [
] /.0 22
—‘%‘
P, corrected in.Hg Q WACFM l
MW 1b/1b-mole Qg WSCFM
Ag ft2 Qg DSCFM [
ESA DS-008 |
Rev. 9/86
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Appendix C4

Benzene

ESR 53304-2052




CARNOT

Benzene Emissions

. Client/Location: SCE/EL SEGUNDO

Reference Temp (F) 60
F Factor, Gas 8487
02,X Gas 7.92

Stack Flow Rate,Gas fuel(dscfm) 419098

GAS FUEL Benzene
8A-BENZ-N,ppb ND< 1
88-BENZ-N, ppb ND< 1
8C-BENZ-S,ppb KD< 1

AVG, ppb ND< 1

STACK AVG,lb/hr  ND< 5.18E-03
AVG, Lb/MMbtu ND< 2.81E-06

f Factor, 0il 9039
02,% 0il 8.85
Stack Flow Rate,Oil{dscfm) &&7928

0il Fuel Benzene
6A-BENZ-N, ppb ND< 1
68-BENZ-N, ppb ND< 1
6C-BENZ-S, ppb ND< 1
AVG, ppb ND< 1

STACK AVG, lb/hr ND< 5.78E-03
AVG, Lb/MMbtu ND< 3.00E-06




E[A

Client/Project £x£<.

TEDLAR BAG DATA

Date Ag;/f2€¢4ﬁgf Unit By 4/ /.
Bag ID No. Bag ID No. Bag ID No.
OTRTH B s So4rk
Test Ko. bABEWVE -£25 | JR-BENTELS | b ~BEYE-FIS
Sample Rate o ///’“"’ f&/f’“‘« »&%\.
Start Time F=2 /ﬂ-’/Z 00 12
Stop Time @/ﬁ'j 7 f/-'OD ), Y
| PORT B s ot For7 D Somilr| it St
Sample Location .
Lot 1,357 Vol (3,85 \lid (357
Date J}/zjljyg it/ By % 0.
Bag ID No. ag 10 Na. Bag .10 No.
/L2 AT = AR
Test No. -2 €15 5 h By —ELS |8 — e -e2S
Sample Rate ﬁé:£/4zm; : )%_ ,iééuk, : VL-Aéﬁ”\
Start Time /700 g [2.’48/
Stop Time N Fdam
Sample Location /éa;714? - f?nzk
4350 It h557

Notes:

ESA

05-070




TRUESDAIL LABORATORIES, INC.

REPORT

CHEMISTS - MICROBIOLOGISTS - ENGINEERS

RESEARCH - DEVELODPMENT - TESTING

CLIENT

Energy Systems Associates
15991 Red Hill Ave., Suite 110

Tustin, California 92680-7388

Attention: Arlene Bell

SAMFPLE Six (6) Tedlar bags
labeled 6A, 6B, 6C, 8A, 8B and 8C

P.O. No.: 53304

Edison P.0O. No.: C0138903

INVESTIGATION

14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 92680
AREA CODE 714 e 730-623%
AREA CODE 213 e 225-1564
CABLE: TRUELABS

DATE April 6, 1990

RECEIVEDFebruary 26, 1990
LABORATORY NO. 37992

Analyze for trace. benzene by modified EPA Method 602

RESULTS

MODIFIED EPA 602 (Benzene)

Received: 2/26/90
Analyzed: 2/26/90

6A-ELS
6B-ELS
6C-ELS
8A-ELS
8B-ELS
8C-ELS

Nancliters per Liter (ppb)

Benzene

ND<
ND<
ND <«
ND<
ND<
ND<

ND = Not detected.

HIGHER HEAT VALUE (60 degrees fahrenheit)

S

BTU's per Cubic Foot

965
948

Respectfully submitted,

/J‘o

This report applies only to the sample. or sampies. investigated and is not necessaril
or smfu"?r plr_oducls. ﬁs a mutual protection to clients, the public and these Labora
us€ ot the chient to whom it is addressed and upon the condition that it is not to be used. in whole or in part. in an isi ici

3 C b s ad: . . advert ¢
without prior writlen authorization from these Laboratories. P Y ertistng ot publicity matter

Bramb

TRUESDAI%ABORATOR IES
et

, INC.

t, Manager
strumental Methods

Y indicative of the quality or condition of apparently identical
tories, this report is submitted and accepted for the exclusive




15.647C66F2S

CARNOT 05/01/90
SAMPLE TRAIN TEST SUMMARY
*
Client/location.......... SCE/ELS ® Date.....seececesesesses.2/25/90
Test Number..............8-VEL/H20: Datd BY.ieeseceoasosscsas AB
Test Method.....veeeen.n . 1,4 lSample location.......... N. DUCT
Fuel.....ovieenran e eeaan GAS Reference Temp (F)....... 60
Control Box #..... ceeeaee ES-8 Unit..ceesoncennnccanians 1

Pitot Factor ... eeccnces 0.840 Meter Cal Factor....c«ec.. 0.9900

Stack Area (sq ft)....... 73.44 Sample Time (Min)........

Bar Press (in Hg)....vuu. 30.23 Nozzle Diam (in}.........

Meter Vol (acf).vevevsee. 18.130 Meter Temp (F)..vee.. P, 92.8
Stack Press (iwg)........ 0.30 Stack Temp (F)........... 368.7
Vel Head (iwg)..eeeeeee.. 1.6530 02 (%): from CEM........ 8.60
.. from portable... 8.43
~Liquid Vol (ml)...oescean 62.8 Co2 (%): from CEM........ 6.75 .
calculated...... 6.84

Meter Press {(iwg)...cc... 1.00 Start/stop Time..........1055/1125

DO 9% 0 % % B % kN OEXEEDHEEEOO

Std Sample VO].. (ScF)------c--QG--.c.looo-lloooo-..o-iil.ooinau 17-09

Metric Sample Vol (CUbic Meters)....icoveressscsccsacsansenses 0.48
Moisture Fraction.............. sz ettcasrettiietazcarsanciana 0.146
Stack Gas Mol Wt......... csecerne teatesasacanae St ecarrransrnon 27.76
Stack Gas Velocity (ft/sec)..... cesasesasssessssassesennanoeun 91.57
Stack Flow Rate (wacfm)........... Peesessssonnaena cesecaasanes 403,486
Stack Flow Rate (dscfm)......... e e eneas ceeaeas cereseveseacsnana 218,595

L vpmcse+ BN -

-‘-H-m-m-—_m



547C66F2S

CARNOT

SAMPLE TRAIN TEST SUMMARY

05/01/90

*

Client/Location.......... SCE/ELS * Dat@...eceoeeevecennesssa2/25/90

Test Number.........s....8=VEL/H20%
Test Method.......co0nee.n "
Fuel........00cvennnecasns
Control BoX #....0000c0eua
Pitot Factor .....ccceeea
Stack Area (sq ft).......

Bar Press (in Hg) eecveens

1,4

GAS
ES-19
0.840
73.44
30.23

*

Data By-u.-llo-c----cccl- AB

Meter Vol (acf)....c.....
Stack Press (iwg).ececeo..
Vel Head (iwg)..eeveesoan
Liquid Vol (ml)..........

Meter Press (iwg)........

18.233
0.30
1.3400
60.1
1.00

Std Sample VOl (SCF)uveeececncocansaannans

Metric Sample Vol (cubic meters).........

Molsture Fraction..s.ceecesecencceccaacses

Stack Gas Mol Wt..
Stack Gas Velocity (ft/sec).....
Stack Flow Rate (wacfm)

Stack Flow Rate {(dscfm)........

.........

* Sample Location.......... S. DUCT
e
* Reference Temp (F)....... 60
*
. Unit.....l..I-...II.-...- 1
* .
* Meter Cal Factor......... 1.0000
*
* Sample Time (Min)........
*
* Nozzle Diam (in).........
*
e
* Meter Temp (F)leseeeosssss 92.8
2
* Stack Tenp (F)eoeeeeeasaen 348.5
*
® 02 (%): from CEM........ 8.60
* from portable... 7.40
* CO02 (%): from CEM........ 6.75
* calculated...... 7.41
* Start/stop Time-0.0--....1309/1339
*
e seeesacesereecnanaese . 17.36
e et eessceseresevunane 0.49
* % 8 % ® 9 4 ® ® s 8 4 e at e s a9 0.139
* 8 & ¢ 9 @8 % & 0 a v 9 9 * ¢ 2 % % 9 9 & 4 90 s H e s d 9 e g0 27-89
....... e s s esrrecescncrenneaans 81.25
........ * & & $ & & 5 9 % & g 908 " 2 8 b e e e s 358'019
...... cetcerissenttesnanessanas 200,503

"
-
"
i

.
¢

e

»




EfA ;

VELOCITY TRAVERSE DATA

Plant SG,Q/ EL _Seauy o _ Date 3—«/3\5’/91’7
Boiler No. {4 — | Data Taken By (* ke
Fuel Type (4 AS Test Description | \Vedp Q#‘n«/

Test No. ¥ — e — £ See Aetdn Doest-

) ~ga

Baro. Press (in.Hg) 230, ?_'ll,. Pitot Tube Coefficient .S Cp
Abs. Static Press in Stack (in.Hg) Ps + L
Vg = 2.90 cp VB T, [25:92 28M35
Velocity | Gas | Gas
Traverse Point Head, - Temp Temp | Velocity,
Time| Port | Depth |in. H 0, AP . °F °R,Tq- ft/sec Comments 02,% _
5% A \ | 3.0 (36|
| -l |34
S| 2.5 (2
4 7 B
S LS 3 i
P | W& 26T
7 | 82 34
o B L | Ls [337 ]
Z | 7 1358
Z | 2.0 {364
4 | 1y
5] .70 |21
6| 5o 1369
11 90 2w
P, corrected in.Hg Q - WACFM T
My 1b/1b-mole Q WSCFM
A fi2 Qg q DSCFM
Corerags AL = J, 655 /
/1,7 - 3588 P ESA DS-008
Rev. 9/86




A
*

E[A 3

VELOCITY TRAVERSE DATA

Plant %CB/E’TLSemN %) Date 9/9?/;?0

Boiler No. | Data Taken By & w ke

Fuel Type (2 AS > Test Description \jz,[oyj-\/

Test No. & Mo)@h Do o

Baro. Press (in.Hg) LD. 2.5 Pitot Tube Coefficient Cp
Abs. Static Press in Stack (in.Hg) P

- 2, 92 28.95
Vo = 2.90 Cp 8P T, o

Velocity | Gas | Gas

Traverse Point|  Head, - Temp Temp | Velocity,
Time| Port | Depth in.HZO, AP °F °R,g ft/sec ~Comments _02,%
ok ¢ | (| (0 {33
2| 1.5 %2
2| 2-& |3y
4 | 7 |3
5 | 4593
L | 4z | ZED
71 .47 B
© l &5 2457
Z | Lz |34
> 1 AL |33
| 27 (312
Sl 1.8 2o
6| 1> (3]
7114 |3z
P¢» corrected in.Hg Q NAC:F; t=1
My 1b/1b-mole Qq WSCFM
A ft? Qs g DSCFM
_!/
ESA 0S-008

Rev. 9/86




EfA

/5

VELOCITY TRAVERSE DATA

Plant %/C”Z\ %UN@'/)

Date 51/9{/90

Boiler No.

Data Taken By P:;/JFQI\]

Fuel Type ﬁ,,q_s Test Description V){OO{ {“V
Test No. R —Yef — ELSeR ﬁawH\ QuA
Baro. Press (in.Hg) &_)_ 7.5 Pitot Tube Coefficient 18'4""‘ Cp
Abs. Static Press in Stack (in.Hq) Ps
Vg = 2.90 cp VAP T, (25,92, 28.95
Ps
Velocity | Gas | Gas
Traverse Point . Head, | Temp| Temp Velocity, .
Time | Port | Depth in.HZO, AP |7 °F °R,T§- ft/sec Comments 02,%
1210 ( S 1339
~ | S| 263
4| 2 b 270
| 5105 379
e | Q. b 289
1 | L 33
T /E 1L 35 3T
Lol [ b B2y
B4 L8 |zeq]
AH 3.2 |37%
33 23 Byo
IMENRET
7 1| 1.9 S+
Pss corrected in.Hg Q ' WEZ;M '
MW 1b/1b-mole Q WSCFM
As ft? Qg 4 DSCFM
ESA ps-008
Rev. 9/86

| kepere- 4

E-—




E[A

VELOCITY TRAVERSE DATA

> [>s79 &

Plant S‘aeg & _

Date

f/

S vMmpo
Boiler No. _{A~ )

Fuel Type @,ﬂ% "
Test No. "VQ oc — EL Sec

Data Taken By f~ i~ W srd

Test Description u‘G/LOC-{. ‘l‘/

Soh Nueht 1

Baro. Press (1n Hg) 20.25 Pitot Tube Coefficient ?‘4"‘ Cp
Abs. Static Press in Stack (in.Hg) P
S Vg = 2.90 Cp \fM’_TSngi;sgzxZS;'aS
Traverse Point ‘_’e:izgcij? : ?‘::lp ?‘g;p Velocity,
Time| Port | Depth in.HZO, AP |7 °F |°R, T ft/sec Comments 02,%
R I B  eZ 3o
< | .S |36z
S| 1T |360]
4 | 2.2 |3557
S| %, 0 |z
L | 2.¢ [239
7131 |34
s \ \36’ 357
Z | 9 |257
> lLz |3:
A | 2.0 |335)
5 | J 14|34
& | 2.9 |34
11 1% [2% 1
Ps’ corrected in.Hg Q WACFM
Mu 1b/ib-mole Qg WSCFM
A £12 Qs g DSCFM
arerogy Al L350 J/ s
M/ﬂj)— 7-;7 = 34/’5?"5/ Rev?sasgg




E[A

Plant

VELOCITY TRAVERSE DATA

Boiler No.

grf/;/;/ Goveed
’

Fuel Type

Go

Test No. - 1L /

_ F/S<q,

Baro. Press (in.Hg)

7
J30.73 , .

/.
Abs. Static Press in Stack (in e

Date

z 575',/<;€D

Data Taken By % S £
V"C/a ('A_A/
fgi;va’9<’ /Ci%ﬁ//

Test Description

Pitot Tube Coefficient g6~ Cp

‘5"3.5/ P >(' T 4‘-&_/

v, - 9OCp\[A?T_ 29.92, 28,39
Traverse Point ?e;gglty : ?:;p ?2;p Velocity, :
Time| Port | Depth in.Hzo, AP °F °R,Tq ft/sec Comments 02,%
C / 20 | 352
4 36 353
=5 65" |360
] I I 353 - -
- 3| 26 3¢
& O 1 74 |
> L5 3%/ |
/5 / /3 =2 \
z Lo 1357
5| o2¢ 1356
> = D> [3¢B
C | 3¢ |4z
G | oo |3v0
2 95 |5
Ps, corrected in.Hg Q WACFM
MU 1b/1b-mole Q WSCFM
A ft? Qeq DSCFM
ESA 05-008
Rgv. 9/86

I ——EEEEEEEEEE————_—

]




E[A

VELOCITY TRAVERSE DATA
285 /oo

Plant SeE DO
Boiler No. ‘t4—|
Fuel Type _ (Cna=, E

Test No. $S2 -vVed —FZ72SeAA

Date

Data Taken By F, ~ [(e/Ll

Test Description

2 S U

b

Yedoy *1-*;/

Baro. Press (in.Hg) 2.2 Pitot Tube Coefficient + &4 Cp
Abs. Static Press in Stack (in.Hg) Pg
29 92, 28.95
L 2.90 Cp \ﬁP Te 7]
Velocity | Gas | Gas ,
Traverse Point ~ Head, . Temp Temp | Velocity,
Time| Port | Depth in.HZO, AP °F °R,TS ft/sec Comments Ol,%
E [ .60 |21
< Y 1353
2 . ¥2 Is5¢
4 /. /1399
o™
51 6 3%
- ALY T
(] 99 |37
N ] L3y |5
- 7o 356
3 , 36 356
4 | 6 I3so
51 23 13¢5
( /2 |33
| 55 By
Ps’ corrected in.Hg Q WACFM
MW 1b/1b-mole Q WSCFM
Ag ft2 Qg DSCFM
ESA DS-008
Rev. 9/86

A\
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Appendix C5

Formaldehyde

ESR 53304-2052




FORMALDEHYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE/EL SEGUNDO

FUEL: oil
F Factor:
Reference Temp (F)

Test ug/train Vmstd %02
EA-N ND  0.47 1.35 8.83
68-N N 0.47 0.78 8.83
7c-5 ND .47 1.48 9.54

AVG

STACK TOTAL

9039

Qsd
241381 ND
241381 WD
223103 ND

KD

464484

ug/m3
12.3 W0
21.3 W0
11.2 N

146.9 ND

ppb
A0 10
wo 17
PY

w0 12

ib/hr

ND2.60E-02

Lb/MMbtu
ND1.20E-05
ND2,08E-05
ND1.16E-05

KD1.48E-05




FORMALDEHYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE/EL SEGUNDO

FUEL: gas

f Factor: 8487

Reference Temp (F) 60

Test ug/train Vmstd x02 Qsd ug/dscf

8A-5 13.9 1.38 7.4 200503 10.1
88-N 7.4 1.04 8.43 218595 7.1
8C-N 7.3 1.5 8.43 218595 4.8
AVG ‘ 7.3
STACK TOTAL 419098

ug/m3
355.7
251.3
170.7

259.2

peb

280
198
135

204

Lb/hr
2.67e-01
2.06E-01
1.40E-01

4.07E-01

2.92E-04

Lb/MMbty

2.23E-04
1.51E-04

2.22E-04




'E5.647C66F25

CARNOT

05/01/90

SAMPLE TRAIN TEST SUMMARY

*
Client/Location.......... SCE/ELS * Dat@...eeesssccccsssasssa2/24/90
*
TeSt Number..............GA-FORH * Data By----o-aooo-------- AB
°
Test Method......cccueen 430 * Sample Location.......... N. DUCT
*
Fuel..."..‘.’.........‘. OIL* Reference Temp (F).l..... 60
. *
Control BoX #..ceoevnccsen ES-8 * Unit...eececececccnscncns 1
*
Pitot Factor ......... ‘oo 0.840 ® Meter Cal Factor......... 0.9900
* .
Stack Area (sg ft)....... 73.44 ®* Sample Time (Min)...sve..
*
Bar Press (in Hg) e evecev.. 30.34 ® Nozzle Diam (in)..... case
* i
*
Meter Vol (acf).......... 1.390 ¢ Meter Temp (F)e.ccoaeaaan 78.0
[ ]
Stack Press (iwg)..... caaaa * Stack Tenmp (F).eeeeecrcacansass
*
Vel Head (iwg)..... cenenas * 02 (%): from CEM........
L * from portable... 8.83
Liquid Vol (ml)..¢svuevew- ® CO2 (%): from CEM........
: * * calculated...... ' 0.00
Meter Press (iwg)l....... . 0.01 ® sStart/Stop Time.......... 1311/1341
*
Std Sample VOl (SCF)eveientennnenneronnens e eeeceanaaen 1.35
Metric Sample VOl (CUbiC MELEYS) i vuveeeeneeeneenanccannanees .o 0.04
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E5.647C66F2S

L 1}

CARNOT 05/01/90
SAMPLE TRAIN TEST SUMMARY

N

Client/mcation...l.‘.‘.. S'CE/.EIIS Date.‘...l.‘.‘...........2/24/90

Test Number.........«....6B=FORM DAata BY...sceeecaaasssnsns AB
Test Method......o000ess. 430 Sample Location.......... N. DUCT
FuUBl...eceevnracencnnanas OIL Reference Temp (F)....... 60
Control BoX #.ceececeasases ES-8 Unit....cieivrnrneennennns 1
Pitot Factor ............  0.840 Meter Cal Factor......... 0.9900

Stack Area (sq ft)....... 73.44 Sample Time (Min)........

Bar Press (in Hg)........ 30.34 Nozzle Diam (in).........

tH A EDOD O OENONFONERERFEEETPOO

Meter Vol (acf)...... cees 0.803 Meter Temp (F)eeieeseeens 78.0
Stack Press (iwg)..coveeess Stack Temp (F)eeeeeanonas ceaas
Vel Head (iwg)...... ceeses 02 (%): from CEM........
from portable... 8.83
Liquid Vol (ml)..ciuceaes Co2 (%): from CEM........
calculated...... ©.00
Meter Press (iwg)...... .o 0.01 Start/Stop Time..........1349/1419
Std Sample VOl (SCF)eceeseccsassasanssscns e esrrt e st “a 0.78

Metric Sample Vol (cubic meters)....... ceeeesan e ees e crneena 0.02
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ES.647C66F28

CARNOT 05/01/90
SAMPLE TRAIN TEST SUMMARY

CIient/IDcation......lll. SCE/EIS Date...‘....‘-.‘.........2/24/90

Test Number..............7C-FORM Data BY:socooesaosnsaasss AB
Test Method.....eeenneeen 430 Sample Location.......... 8. DUCT
Fuel....coceceescscansoas OIL Reference Temp (F)....... 60
Control BoxX #.....c000044 ES-19 Unit......0ccveveeceacans 1
Pitot Factor ...... ceeven 0.840 Meter Cal Factor......... 11,0000

Stack Area (sq ft)..e.... 73.44 Sample Time (Min)........

NN RN NKEKEREEEDFENENONOG G OO NN

Bar Press (in Hg)........ 30.37 Nozzle Diam (in).........
Meter Vol (acf)..... cveun 1.507 Meter Temp (F).ctceeeosann 78.6
Stack Press (iwg)........ ‘e Stack Temp (F)eeeesenaosanana .
Vel Head (iwg).eeveeenn .o 02 (%): from CEM..... ‘e
from portable... 9.54
Liquid Vol (ml)....... .as CO2 (%): from CEM........ :
calculated...... 0.00
Meter Press (iwg)........ 0.01 start/Stop Time..........1735/1804
Std Sample Vol (SCF)u.ceeeens treeevreanesaaes Cesesesen Ceeeasnnn 1.48

Metric Sample Vol {cubic meters)..........-. ceersscneacs ceesass 0.04
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[E5.647066Fzs

CARNOT 05/01/90

TEST SUMMARY

:
2
:

Client/Location.......... SCE/ELS Date...ccocunvesnnenessss2/25/90

Test Number...........-..BA"FORH Data By.-------..---.---- AB

Test Method...eeonnvaeens 430 Sample Location.......... S. DUCT
Fuel.....icuceeeaaaaacenn GAS Reference Tenmp (F)....... 60
Control BoX #..es000ccee. ES-19 Unit....ceverevecaanaaans 1
Pitot Factor ....... ceees 0.840 Meter Cal Factor......... 1.0000
Stack Area (sq ft)..... . 73.44 Sample Time (Min)........

Bar Press (in Hg)..ecu... 30.23 Nozzle Diam (in).........

L3R I I R O JE BE BE NE BE N BN B BE OB IR N BN OBE NN NS CEE B N N N N

Meter Vol (acf)...... cosn 1.414 Meter Temp (F)oeeeseeonsen 79.0
Stack Press (iwg)......... . Stack Temp (F)eeereeescaannns .
Vel Head (iwg).......... .o 02 (%): from CEM....... .

. from portable... 7.40
Ligquid Vol (ml)......... . Co2 (%): from CEM........ .

calculated...... 0.00

Meter Press (iwg)........ 0.01 Start/Stop Time.......... 1102/1132
Std Sample Vel (SCF).ivececen ceessesnne trsescsssnnan cesesnensas 1.38
Metric Sample Vol (cubic meters)..... cessecasnnne teeteresacanas 0.04
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E5.647C66F2S

CARNOT 05/01/90
SAMPLE TRAIN TEST SUMMARY

-

Client/Location.......... SCE/ELS DAte.ccccsvsccrsanasessas2/25/90

Test Number.......s««+...8B=-FORM Data BY..cceeccacesenananns AB
Test Method......... ceaas 430 Sample Location.,......... N. DUCT
Fuel.....coieuneecnciscnns GAS Reference Temp (F).+.cc... 60
Control BoX #.....c00000. ES-8 Unit..ceeeecovanenancenas 1

PitOt Factor P L A - 0-840 Meter Cal FaCtOI‘....--... 0-9900

Stack Area (sq ft})....... 73.44 Sample Time (Min)........

Bar Press {(in Hg)........ 30.23 Nozzle Diam (in).........

L3 2 B BE CBE SN BE BE BN BE O BECEE B B BE NN OCNE BE CNE B OB OB BE OB N N

Meter Vol (acf)........ .. 1.103 Meter Temp (F)....... e 90.0
Stack Press (iwg).......... Stack Temp (F)e.veerssaceaneees
Vel Head (iwg)....o.e... cen 02 (%3): from CEM........

- from portable... 8.43
Liquid Vol (ml)........ . CO2 (%): from CEM....cvc...

calculated...... 0.00

Meter Press (iwg)...... .. 0.01 Start/Stop Time..........1240/1310
Std Sample Vol (SCF).cevecnee Mesus et acsarananan teeeerseseeann 1.04

Metric Sample Vol (cubic meters)......cciieeeinceeneneennanans 0.03
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’E5.647C66F2S

CARNQT

05/01/90

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ELS

Dale.ccirenccssscaasasesa2/25/90

*
*
TestNumbero-.----o-.-o-.BC*FoRM * Data BY...‘.I.“C..‘.“‘I AB
*
Test Method....e00vsveee. 430 * Sample Location.......... N. DUCT
. *
Fluel. iceeecesansosososannnnse GAS * Reference Temp (Fl..cees- 60
*
Control BoxX #....c00000.. ES-8 * Unit.....ecieecenecconsns i
*
Pitot Factor ........c.... 0.840 ®* Meter Cal Factor......... 0.9900
.. . *
Stack Area (sq ft)....... 73.44 * Sample Time (Min)........
*
Bar Press (in Hg)..eeuoa.s 30.23 * Nozzle Diam (in).........
*
*
Meter Vol (acf).......... 1.601 ® Meter Temp (F)leeeoerenonn 90.0
« ;
Stack Press (iwg)l...ecee... * Stack Temp (F).cvesnnesccacnnn
*
Vel Head (iwg)eeeeeveceann * 02 (%¥): from CEM........
* from portable... 8.43
Liquid Vol (ml)..ccvuu... * CO2 (%): from CEM........
* calculated...... 0.00
Meter Press (iwg)...eesa.. 0.01 ®* start/Stop Time..........1320/1350
* .
Stdsample Vol (SCF)I..Il...‘.'.QI..““‘-...‘.‘..l... IIIIIIII 1.51
Metric Sample Vol (cubic meters)...... Caesssecassasacrsnanenns 0.04
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Analytical Data Summary

Page:

ELS (122) : &2)
0.53 .
ﬁéﬁal ug-
02A G
AIR

TEST BA-FORM--
ELS (A&B)

0.53

total ug-".

06A o

AR

Formaldehyde

Result

Result Det
16.2

Result Det
15.0 '

Result Det
30.2

15.7

i

———r e



Analytical Data Summary

Page: 3

]

!

FIELD SPIKE FORM BLANK
ctor: 0.53. 0.53
Results in: total ug o total ug
A 07A 08a *
Matrix:: i i ;

Resutt

Result Det
Formaldehyde { 23.6

16.3

W N W ™




Analytical Data Summary

Page:

Result Det, Limit Limit

Result Det. Limit

Limit
ND

Result Det.

terms in this report refér to'A n this report:




sample History

Page:5

samp

TEST 88-FORM-- TEST 8C-FORM
ELs CELS £8B) ELS (A%B)
128/ . 02/28/90 0228790
R AIR AIR
01; 05 06
Aldehydes by HPLC - .
Prepared 03/08/90 03/08/90 03/08/90 03708790 03/05/90 03709/90
Analyzed 03/13/90 03/15/%90 03/15/9C 03/13/90 03713790 03/13/90
Analyst 38 Js J5 45 Js . 45
file ID SU15,ESATT ESAZ ESA3 sSUD16 sUD17 suD18
Blank 1D
Instrument V5000 V5000 V5000 V5000 vSoC: 1v5000
Report as received received received received rece’ved received

P

'




Sample Kistory

Page:é

ldehydes by HPLL
Prepared
Analyzed
Analyst
File [0
Blank 1D
Instrument
Report as

03709790
03/15/90
Js

E5A8

V5000
received

03/09/90
03/15/90
Js
ESA10

V5000
received

03/09/90
03713790
J5

SUp19

v5000
received

03/,09/50
03/13/90
s

sUD20

V3000
received

03/09/90
03713790
Js .
SVD14

vs000
received
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Hotes and Definitions Page: A-2

N0 This flag (or < ) is used to denote analytes which are not detected
at or above the specified detection limit. The value to the right of
the < symbol is the method specified detection limit for the sample.




Notes and Definitions Page: A-3

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and AC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection Limit, which is the lower limit of
quantitation specified by EFA for a method. Radian staff regularly assess their
laboratoriest 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. Note, the detection limit may
vary from that specified by EPA based on sample size, dilution or ¢leanup.

(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 QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limirs are based on analysis of clean water samples,
A 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 Lliter of water Wwitl result in a factor of 100,

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

Radian Work Order - The unigue Radian identification code assigned to the samples reported in
the analytical summzry.

~micrograms per liter (pérts'per bill
micragrams per kilvgram {parts per.b
. ~micrograms per cubic meter; air s'amb'lj
_ = miltigrams per liter (parts per millfioh liquids/wate
‘mg/Kg  imiltigrams per kilogram (parts per miA.ll']on);sdi"ljslsog

% - "percent; usually used for percent recovery of dﬁ"stari_:lgnds'-
uS/cm conductance unit; microSiemans/centimeter

mL/hr mi{liliters per hour; rate of settiement of matter in water
NTU turbidity unit; nephelometric turbidity unit

.cu coler unit; equal to 1 mg/L of chloroplatinate salt
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AVERAGE STACK PAH EMISSIONS

SPECIES ug/dsem Ibshr Lb/MMbty

Naphthalene 8.43 1.51E-02 8.44E-06
Acenaphthylene ND< 0.01 ND< 1.31E-05 ND< &.92E-09
Acenaphthene < 0.02 < 4.12E-05 < 2.12e-08
Fluorene < 0.01 < 2.16E-05 ‘< 1,126-08
phenanthrene < 0.12 < 2.06E-04 < 1.08e-07
Anthracene < 0.02 < 2.7T6E-05 < 1.43E-08
Flueranthene < 0.08 < 1.51E-04 < 7.7BE-08
Pyrene. . < D.08 < 1.37E-04 < 7.07E-08
Chrysene < 0.05 < 8.87E-05 < 4.55E-08
Benz(a)anthracene < a.1 < 1.97E-04 < 1.02E-07
Benzo(b+k)fluoranthene < 0.04 < 6.52E-05 < 3.65E-08
genzo(alpyrene ND< 0.01 ND< 1.31E-05 KD< 6.92E-09
Indeno(1,2,3-cd)pyrene < 9.07 < 1.20E-04 < §.25E-08
Dibenzo(a,h)anthracene < 0.03 < 4.7BE-05 < 2.47E-08
8enzoa(g,h,i)perylene < 0.07 < 1.34E-04 < 6,95E-08
Average Total PAH < 9.14 < 1.63E-02 < 9.10E-06

(UNIT TOTAL)

ENERGY SYSTEMS (1-May-90




PAH CALCULATIONS

CLIENT: SCE/EL SEQUNDO INITIALS:
WMSTDLOSCF):
PROJECT NO: $3304 QSD(DSCF/MIN):
TESY DATE: 2722/90 co2,%:
TEST NUMBER: 2-PAR-N 02,%:
T REF (F) 60 F Factor
fuel: oil
SPECIES ug/train
Naphthalene 11.000
Acenzphtitylene ND< 0.025
Acensphthene 0.190
Fluorene 0.075
Phenanthrene 0.840
Anthracene 0.110
Fluoranthene 0.730
Pyrene 0.650
Chrysene 0.440
Benz{a)anthracene 0.970
Benzo(b+k ) fluoranthene ND< 0.025
Benzo(a)pyrene ND< 0.025
Indeno(1,2,3-cd)pyrene 0.530
oibenzo(a, h)anthracene 0.210
Benzolg,h, i)perylene 0.610

TOTAL PAH

A

16.44

RESULTS ARE FOR ONE DUCT ORLY

ENERGY SYSTEMS O1-May-90

HD<

ND<
ND<

123.34
256245
?.63
7.9

ug/dscm

3.149
0.007
0.054
0.021
0.240
0.031
0.209
0.18¢9
0.126
0.278
0.007
0.007
0.152
0.060
0.175

4.706

ibshre Lb/MNbtuy
3.026-03 2.85E-06
K< 6.85E-06 ND< &.49E-09
5.22€-05 4.93E-08
2.06€E-05 1.95€-08
2.31E-04 2.18e-07
3.02E-05 2.85€-08
2.00E-04 1.89€-07
1.81E-04 1.71€-07
1.21E-04 1.14E-07
2.566E-04 2.52E-07

KD< 4.84E-0Q& Ko< 6.49E-09
KD«< &.86E-06 ND< &.49E-GF
1.46E-04 1.386-07
S5.77e-05 5.45€-08
1.67€-04 1.588-07

< 4.51E-03 < & _27E-06




PAH CALORATIONS

CLIENT: SCE/EL SEGUNDO INITIALS:
"+ WMSTD(DSCF):
PROJECT NO: 53304 QSD(DSCF/MIN):
TEST DATE: 2/22/90 c02,%:
TEST NUMBER: 3-PAH-N 02,%:
T REF (F) &0 F Factor
Fuel: oil
SPECIES ug/train
Naphthalene 0.260
Acenaphthylene ND< . 0.025
Acenaphthene . RD< 0.025
Fluorene ND< 0.025
Phenanthrene ND< 0.025
Anthracene ND< 0.025
Fluoranthene KD< 0.025
Pyrene ND< 0.025
Chrysene ND< 0.025
Benz(a)anthracene ND< 0.025
Benzo(b+k) f lucranthene ND< 0.025
Benzo(a)pyrene KD< 0.025
Indeno(1,2,3-cd)pyrene KD< 0.025
Dibenzo(a,h)anthracene HD< 0.025
Benzo(g,h, i )perylene HD< 0.025
TOTAL PAH < 0.61

RESULTS ARE FOR ONE DUCT ONLY

124.48
246762
9.49
8.04

ug/dscm

0.074
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.067
0.007
0.007
0.007

0.173

lb/hr

6.81€-05
ND< 6.55E-06
ND< 6.55€-06
ND< 6.55E-06
ND< 6.55E-04
ND< 6.55E-06
ND< 6.55E-06
ND< 6.55E-06
ND< 6.55E-06
ND< &.55E-06
HD< 6.55E-06
RD< &6.55E-06
ND< 6.55E-06
ND< 6.55E-06
ND< 6.55E-06

< 1.60E-04

Lb/MHbtu

6.76E-08
ND< 6.50E-09
ND< &.50€E-09
NO< &.50€-09
ND< &.50E-09
ND< 6.50E-09
ND< 6.50E-09
ND< 6.50E-0%9
ND< &.50E-09
ND< &.50E-09
ND< &.50E-09
NO< 6.50E-09
ND< 6.50E-09
ND< &,50E-09
ND< &.50E-09

< 1.5%€-07




CLIENT: SCE/EL SEGUNDO

PROJECT NO: 53304
TEST DATE: 2/24/90
TEST NUMBER: 6-PAN-S
T REF (F) 60
fFuel: oil

SPECIES

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benz({a)anthracene
Benzo(b+k}fluoranthene
8enzola)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzola,h)anthracene
Benzo(g,h, i }perylene

TOTAL PAH

<

PAH CALCULATIONS

INTTIALS:
VMSTD(DSCF):
QSD(DSCF/MIN):
€02, X:

02,%:

f fFactor

ug/train

72,000
0.025
0.025
0.025
0.320
0.025
0.120
0.110
0.051
0.150
0.310
0.025
0.140
0.042
0.140

73.508

RESULTS ARE FOR ONE DUCT ONLY

ENERGY SYSTEMS 01-May-90

ND<-

ND<
ND <

ND<

ND<

<

AB
115.21
226547

8.37
9.29
9039

ug/dscm

22.067
0.008
0.008
0.008
0.098
0.008
0.037
0.034
0.016
0.046
0.095
0.008
0.043
0.013
0.043

22.529

ND<
ND<
ND<

ND<

ND<

<

{b/he

1.87e-02
6.50E-06
6.50e-06
6.50E-06
8.32€-05
6.50E-06
3.12€-05
2.86E-05
1.33e-05
3.90e-05
8.06€-05
6.50£-06
3.64E-05
1.09e-05
3.64€-05

1.91€-02

Lb/MMbty

2.24E-05
ND< 7.7BE-(9
RO< 7.7BE-09
ND< 7.78E-09
9.956-08
ND< 7.78E-09
3.73E-08
3.42e-08
1.59€-08
4.6TE-08
9.64E-08
ND< 7.78E-09
4.36E-08
1.31e-08
4.36E-08

< 2.29€-05

I
]
|
i
|
|
B |
[
i
i
h
B




CARNOT

SAMFLE TRAIN TEST SUMMARY

Client/Location.....ac.a. ELSEG : Date..c v ecnereneanens 2/722/90
Test Number......cccaau.a 2-FAH : Data By.eccaveeccaannnons REE
Test Methed. ... .- an. 429 : Sample location.....-.-.... N.DUCT
Fuel...i .ot ieneaaarcanenn oIL : Feference Temp (F)l.oaeaan &0
Control Box #.......00000 ES-g9 : L L T 1
Fitot Factor ....-....... 0.840 : Meter Cal Factor........- 0.9700
Stack Area (sg fB)....... 73.44 i Sample Time (Minl........ 189
Bar Fress (inm Hal........ 30.28 i Nozzle Diam €fin)......... 0.174
'
Meter Vol {(&cf).eeereeann 137.489 ¥ Meter Temp (F).. ... ... 105.8
Stack Precss (iwgl........ 0. 40 : Stack Temp (F)....ian.... 327.2
Vel Head {iwg) .. .cenncuan 1.9600 1 02 (W): From CEM........ 7.27
* from portable... 7 .70
Liguid VYol (ml)..... o 255.8 ¥ COZ (L): fFrom CEM........ 10.10
¥ calculated...... G.67
Meter Fress {(iwgl........ 1.68 ¥ Start/Stop Time.......... 120071531
¥
Std Sample Vol (SCF) . ..t iiine e iccaracecarnmsanans Cemea e 122.34
Metric Sample VYol (cubic meters) v . e et s e v s acaassnvnesnaseans EZ.A9
Moisture Fraction.. .. cs e ne it aencneinesaacanseenenanemoanans 0. 088
Stack Gas MOl Bt .. e eein s ittt ci e n s e s an s s uansanasenas 28.081
Stack Gas Velocity (FL/SEC) i it in it ctctanonaacnnraesacnacsmnnnns Po.ED
Stack Flow Fate (WaCFM) cue i i it e neseesnnnstessncnsencsnanas 419,941
Stack Flow Rate (dscfm) ... .iceniierannnenearcnsnnncncensnonesens 256,245
Icokinetic Ratio (Kl ... o iir e it s i a e tananasmanaaceennns F1.08




Eamee D R Team MR s R B B I
Zh0een 1oy @ 108 ' \ | «2 a:‘%%
ﬁ"ﬁ” . ,. = .. ST
< | s 1eT%E=e( 7T bal| 9<el 82 056! v & 1% S O5 5T 9~
A K AR T e T kIR ALY AR Slig] L-0
1$3uamoy oo e 2l 9T eVE ez 'ig | -
% YSen 2q04g = 2o SP 22l 6 2zl] AsT| 9Tz SOV Oz LT 'zl Log] (.
, PaJ2A0DIY 433 |}y S P& ST 1= 50| YT bsc| ol S5 L0 LT Q4 ZacT Z-
QT POpROY 42134 CRC IR beel L2l 232| (2% oo 2l 7= el -
IQlllJﬂ pa43A0a3y suabu)duy S VL 3% QL2 CH AR TS &mmu Qe QLY LNz am.m.mdaﬂ r_
O 77 Papeol suabujdug £ <L 08 AT alil 3 Pei] LT B39 SO bl S
HU3U) osur *3sm 4o ujey N I 2 e 8 2 LA A A ks IR A LT R -
PoyIaN Z0y/% £ 101 eV [ SIS Fal] o2 | 322 13035 I3ST @k | 1-%
A TTLLT 6 parasiiog asqey ) , IR A-7 = ETFET] —
ATTLTT 4o *tduap wowss L 93 6e TP L1=3TT 53 Zlzl QT QI ReH To  Ber T
o FTAT 4o *eduay amyay L P Ui GT7 $é| all| Bs< Fie AR EANE T A5 KT 7.
A P4 39T WY B @A v L T8 8= 2b] Ol €3¢ 12g] T3coRe(icd T & ¢-
LR B vEsaay wows A L R R e RS T B Efoseo | >
P m\ﬂl "33 1°10A 31dueg S el Obfooe o wil| TL LCe] ST SEgotiT T b0ty S.
{®134ur 21 X9 Y ooe| 55 ZIT 592 Q20" G | TE] &l S Fo o 5.
A t S TSN YIRS Zzv| OAPCRE| B [T o7 L -y
Aaenung 3say by wnnsep <0 1RG UIAp np uy 39044 2038 6uipeay HY | a7 slpp U104
*$Sadg | T} EEN J313Y 9| dweg
1214 ) .~ saunyedaduay SUOLIIPUC) Jo35K
_— " P /L0 _\J\
o T gy
W0 Ul Buppeay Hy  auyy *0°1 6eg pagesbagug T&7l-a/ oy 493114
AW IFION  Jeay g°1 xog ..mmc_uevx‘@ﬂq@ e1q/ oy 31zzoN IM Jelnoa|oN pounssy
UOLICIq)(v) 359]-044 - ety mj *¢*1 2q044 w 24n3S 10K paunssy
SN 8 FigPisaL- ﬁ& wﬂwm M.II ‘w\_m z "ZL5T 0% = HVe wes ; $58.44 ¥2035 paunssy
. AR W4 @ oL ﬂ = Ilﬂwl.l dy ‘30344 lmﬂl Ul '3 fewy] adueg
S8I 30344 "IWU]  o0p Wiy s Bl< = IMNQ ,%d IQ..n\w\ O bk PA ‘d338H Ereray "3 *bs “vauy yoess
UTedL s(dmes PR A2 74 .wllg. al\m Tas5a *ON 333K BFOC 58 *up *ssaug ojazsunaeg
1Y09Y) yeay ()] 3..32 ETERS .ql_ fojug u:ueﬂ:zcukm.W PRIRQ 352 aug
ubiom  Jybiop :
0% OpE W
v 7 .Tmlmww..?cu\tﬂ& "LoA Jojay W tésﬁdm Cﬁ stojedady
H@Hﬂ. III'.NMI; 4o *tdwat quajquy /79 tany A20Q .}FQ% uo}3e2307 9| dwes
.J,uas_ M\m POWIaN ‘¢TI ‘0N 153 1o . Qg\m\%v;\.\\\ =7 7778 uojIenon/iuay gy




[P

68/6 Ady

¢20~50 1S3
] ﬁ ) ﬁ ) f [ sbedaay/e70]
L Oy | SYH 3L T 092 T3e asr 9%s Y7 | agag b b~
_ L |99 TH avel 9t Zll| sse|  opg SSy v Z T ¢ bl 'S-
| $ s3uaUIo; LIS B tvr LET 8 see] LIE L IRTT Il oe T -
{ 4seN 3qouy Ly g “e] SQIf % R=ze mq_.gma% 6T EEFI (=]
PAJFACIIY Jay| 14 C [ R = v Qm.oﬂ | —
PapROT 4331y g SSLIve] Spl S eS8 Tigl _iize g ol &y [T
P3J2A0daY S4abu|du S 196 3 Fve| 86| €l (<& Ble] 22V LIL e T oo 1.
[ PIpRoY susbujduy A I ) i | b2 T2 XD Log I Lip ] ¢-
F13IW) ojup “3sm) yo upeyy C oo Lo | LTGS2 3¢ V01 N T e Zab y-
T powsk 20972 > | U ST e[ IL TS Ll Ltee| TR oF BT T BsT Z-
6 *panayqon 43304 & 9961 b2 Lo a1 Sbe AR ‘W Va T a 7 SLEGET 1-
T dg *cduway yowyg v | PL L2 ope 96 [ QN 38 FEL 390 1OV [9%1 & pvel L-Q
T 4 *dusy umay & , &L | 2% R B === 0g* 9% ¢ —
I A D ¢ | S P SIS o o925 ¢ A2 S 1 -
[ tm ssaug yomg z | Yhl b [ S L [T 927 | Fig 2090 [Sa' 1| ZTRFLEET Z-
(o agdueg o I S T R Y R N R A R 4 e TLT 1S TE T3] 7=
. Ley3gup A I3 3 Sk 9697 g€ O¢Z | OFRIE T VARSI =
€ | £ s5| 3ve[ 95 oA ¢ tze] Ly (LA 5% 325] 54D
Alemung 359 TS amnyey ‘0 o uaag 3ngQ T} 9q0dg 1oe3g 6uipeay HY | 49 sy RUTY ¥
*$S94d ) Ja3ay Ja3ay ?|dwes
13938 1o Jg 'sean3visdws] SUC}T[pUOY J9joN
Levyg
*3pup s
g v Buppesy gy awgy Q"1 Seg pajesbajup T TON J433{ )4
TOUIL JSION JojaN Q"1 xog Jabujdwy R TV YA alzzoy M Jde(nd3 (oY paunssy
UOJIvaqy () 359191 N - te301 R — B 3dn3sjoy paunssy
1591-1504 - - 0°'T = HV3 Wi3 - $5344 %2935 paunssy
3159) ~a.44 - - 7 - d3 *30344 T u iy Jemyy 3| dueg
SEI 3034 "L cowp o — - 7 B PA ‘Jda32l - "33 'bs ‘eauy yauyg
Ujear o(duvs - - 1 - "ON J£933R T B uy '$5944 Jjulawo.eg
1198y) yeay (&) {314%35) CEMET L13%H tduyp f0juy Juawdynby Tele) 35391 duy
ub1aM  y6ap
o €  aeg I (Pu3/3avas) *|op uoyoy __ HIWHIZ s403249dg
ﬁmNm 30 ‘ .._o ‘dwal juajquy G Lanyg : IH.IWQ’%\E.GI uol3eI0] 9pdwes
T abeg T LTF  poyioy CRETFHIZ oy 153] { 3up 002$¢.wm 3 210 uopiese/iusy))

L
.

lvlﬁr



Lalra .-,

[ F—r ) Lot TR L d I S S Liams ' JSEEN [ . L

29050 153 ) 359
o 90 \_.q..w: dBFIBAY/ 930;
$$3uatwog
YSEN 9Q0ug
PaJ2A023Y U214
Papeoy 493}
pasaroday ssabuydwy . | t%h MPT oS .__Wu.ml ]
[~ papeo] saabupdug i Lol €6 AL Q| Bér 6Te] oob ILE|157 00 LSl (-
F(*33u1) oJul *3sNy o upey) I AEN IR AR bee|l op& LB LTI 41|03 225, -
T powseH 20a/% 2 169 Vel ebT|LE b1 | She| SE2| STe a6 [0 S =T g
5 ‘pa323(10) ua3en L [&L] €T EL<= 75 il | aPEl 9T¢ %% AN LSC| 2 C|RF ¢ (S -
T LTE 4, *-duay yoess LU el vz S LT e BlE HLULSPATQ LT & QS] 5-
I 3o trduay umay & 12| Ob[ W2 [ SE ST 652 STE | FI9355 [tod S7Z[0SH BT 5~
Sy ] WV %4 GIT] oW F_| v S SS| AP [ F0 Wee| S| oL OB I 0 o002 (=3
Bu} *ssaug yoeas ,, B Oﬁﬁ.avg.wiﬁﬂumr_ —
LSV ZEl 4+ **10p aidurs - | £°6] SP| TSCIasT| T L7 LT¢| 990 SV v ST ¢ 95| (- |
[ . o33 pug 4 C (b TS B2 Qo) | Z2l| L9C] Uit 05T boL [T LT 9gSh 5] 7-
.w* & |68 b | L¥Z| 66| 22| Loe] OFt 2L LSw b2 F eyl TP | €-39
Aavuung 3sa) bmp | wnndep | 9 | waap | Ing | g 3qodg | wowig Suppray iv A v awp) W04
*ssdug * duy [ 4939y Jatay ?[des
J13I%38 [ 110 dg "sadnjesadwsy SUoO}3}pucy J3yay
Leuy
. *34u1 ,,
g ur  bupeay Hy  awyy *Q"1 beg pageabajug - "ON 433 }4
TOUSL J539N J9joN ‘01 xog __._mm.___nE T wja/toy azzoN IM e No3|0W pawnssy
UDPITIqI LY s5aL-d4g - - Le3o01 R qo44 - 2Jn3spoy pawnssy
153L-3504 . = - T 0T = HV8 HiD - SS3dg §IvIS paunssy
. 3591 -a4g- : 3 - dy *303}4 T tupw ‘3¢ Jewy) ajdues
S8 3031d *IUT WA Ki) — - a4 T PA 4933 —_— *34 *bs ‘eaay yours
Upeay s(duvs o = - , 1 - - *ON JIIOH T T BY ‘u}p *ssauy CIWLENTLNT T
I2’Y) yean (b [34e3%) [ETEMET] _ur: *duy $0juUl jududpnby tRIRQ 159 Iy
bjan  Iybjap _
n@.ﬂﬁ& 7 {Pua/aaeys) < top aa3ay YRS W 403 vI2dQ
ITx ..._o ‘*dway Juapquy 10 ._.2._.._ ¢0$ﬂ <I..NEQ Uoi1ed07 ajdwesg
l.lMll abeg IIWM".V!..I poyian % ‘oN s3] clJII J1un SN = M\um SISSBE.[E

v

}

{




CARNOT

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG % DAte..eeeoseeeneeeennnees 2/22/90
Test Number.............. 3-PEH : Data By.....ccveeeeannn. RBB
Test Method.............. 429 : Sample Location.......... N. DUCT
Fuel......ooiimeninannn. OIL i Reference Temp (F)....... 60
Control Box #............ ES-8 % URLte.neeneneenoneennen.) 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 73.44 : Sample Time (Miﬂ) ........ 190
Bar Press (in Hg)........ 30.44 : Nozzle Diaml(in) ......... 0.194
o ‘
Meter Vol (acf).......... 132.500 * Meter Temp (F)........... 99.3
Stack Press (iwg)........ 0.40 : Stack Temp (F)...oonon... 328.9
Vel Head (iwg)........... 1.7930 : 02 (%): from CEM........ 7.66
* from portabile... 8.04
Liquid Vel (ml).......... 240.2 « CO2 (%): from CEM........ 9.77
* calculated...... 9.49
Meter Press (iwg)........ 1.63 » Start/Stop Time.......... 170672041
*
Std Sample Vol (SCF) ...t ii it iits it etstaaanaannns 124.48
Metric Sample Vol {CuUbic MEterS ) i ur e ne i ie it imts e eaneenans 3.53
Moisture Fraction.............. e eaeeeenats e aa e 0.082
Stack Gas Mol Wh. ..o ittt ittt ia e et iaaaanannas 28.87
Stack Gas VeloCity (ft/88C ) it ettt in it it cstesseseeennnanan 30.63
Stack Flow Rate (wacfm) ..o on i iiiennena... et 400,676
Stack Flow Rate (dAsCim). ..o it it it ettt iemmannnn 246,762

Isokinetic RAtio {F) ..t i i it ietiemreasnaassaaenns 94 .96
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CARNOT
SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : Date........oooenininalns 2/24/90
Test Number.............. 6-PAH : Data By...voveeenuiarrenann RBB
Test Method.............. 429 : Sample Location.......... S. DUCT
Fuel.. ..., OIL : Reference Temp (F)....... 60
Control Box #............ ES-19 : Unit.o.oiinnnniiiiin ity 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000
Stack Area (sq ft)....... 73.44 : Sample Time (Min)........ 189
Bar Press (in Hgj)........ 30.34 : Nozzle Diam {in)......... 0.194
X
Meter Vol (acf).......... 121.777 * Meter Temp (F)..ouun.on... 98.9
Stack Press (iwgl}........ 0.35 : Stack Temp (F)...c.oun.o... 336.5
Vel Head (iwg)........... 1.5300 + 02 ($): from CEM...... . 7.5
* from portable... 9.29
Liquid Vol (ml).......... 228.0 x CO2 (%): from CEM........ g9.70
* calculated...... 8.37
Meter Press {(iwg)........ 1.43 « Start/Stop Time.......... 0937/1322
* .
Std Sample VOl (SCF)...iiiir ittt oiaacnnnnnesanannansnnnnn 1i5.21
Metric Sample Vol {cubic Meters) ... it i e eaenennn 3.26
Moisture Fraction.........c.ieiiiiiiiiiiii ittt ie e ianan. 0.084
Stack Gas Mol Wh. ... .. ..t i ittt ittt eeeeaanann 28.72
Stack Gas Velocity (ft/880) .t i it e e e e e e e e e v 84.75
Stack Flow Rate (Wacfm).....uuiiiniit et e e e eeeaaan 373,450
Stack Flow Rate (dsCfm). ...t ininnnret oo, 226,547

IsORINEtiC RATIO (&) c ittt it et et e e e e e et e i, 96.23
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ANALYTICAL RESULTS REPORT

CLIENT INFORMATION
Name: ENERGY SYSTEMS ASSOCIATES
LASB INFORMATION
Contact: HH
Project: ANS98506 ¥
Dats: Apr09 1950 . FIELD
BLARK

Nozwer: *—" u Nov Amalysed Client ID: (1-PAH) 2-PAH-ELS 3.PAH-ELS 6-PAH-ELS
“<* & Less then MDL : Lab ID; (0455290 (0485390 00485490 004855 90
Co:aponent MDL Units
Naphthalene ' 0.025 ug 29 11 0.26 n
Accnaphtbylene 0.025 < < < <
Acenaphthene 0.025 048 0.19 < <
Fluorene 0.025 0.07 0.075 < <
Phenanthrene 0.025 011 0.84 < 0.32
Anthracene 0.025 0.058 011 < <
Fluoranthepe 0.025 0.057 0.73 < 0.12
Pyren2 0.025 0.055 0.66 < 0.11
Chryszne 0.025 < 0.44 < 0.051
Benz(z)anthracene 0.025 < 097 < 0.15
Beazo{b+k)lucranthene 0.025 < < < 0.31
Benzo{a)pyrene 0.025 < < < <
Indeno(!,2 3-cd)pyrene 0.025 0.31 0.53 <, 0.14
Dibenzo{ah)anthracene 0.025 .15 0.21 < 0.042
Benzo(ghi)perykene 0.025 0.36 0.61 < - Q.14
Surrogate Recoveries %
410 Accnapht}m 17 ' 7 < 40
d10 Anthracene . 110 24 < 23
d12 Chysene 84 .95 1 100
d12 Benzo{a)pyrene : < < 20 <

'f" f /c'/ éé.’ é e /"’J/ )é/‘ P W r‘/g__n.e_t_L.u/ ﬁ 1‘?'4.' ~ /'éjh “
7 / e

Ofré ‘% 'usmrf é Al f&,;o/.&“‘ &5 "O/f ‘5”’”‘""
wddoend

Preparcd by ZENON Environmental Inc,
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Appendix C.7

Metals

ESR 53304-2052




METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1

f Factor: 9039
Reference Temp (F): 60
Fuel: oil

ELEMENT: ARSEWIC

Test ug/train  Vmstd %02 Qsd ug/m3
4-MTLS-N 18.3 5§3.34 8.51 240059 12.1
S-MTLS-N 12.4 52.35 B.45 238977 8.36
7-MTLS-S 17.6 55.58 9.54 223103 11.18

AVG 10.55

STACK TOTAL, WEIGHTED 461621

BY:
DATE:

(b/hr
1.09E-02

7.42E-03
9.34E-03

1.82E-02

AB
5/9/90

Lb/MMbtu
1.15E-05
7.92E-06
1.16E-05

1.03e-05




METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1 BY: AB

F Factor: 9039 DATE: $/9/90
Reference Temp (F):

Fuel: oit

ELEMENT: BERYLLIUM
Test ug/train Vmstd X02 Qsd ug/m3 Lb/hr Lb/MMbtu
4L-MTLS-N < 0.29 S53.34 8.51 240059 0.19 < 1.726-04 < 1.83E-07

5-MTLS-N < 0.34 52.35 B.45 236977 0.23 < 2.036-04 < 2,17-07
T-MTLS-§ <« 0.17 55.58 9.54 223103 < 0.11 < 9,02€-05 < 1.128-07

A A

AVG < 0.18 < 1.71E-07

- STACK -TOTAL, WEIGHTED -- - 461621 <-3.05€-04




METALS EMISSTON CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1

F Factor: 9039
Reference Temp (F): 60
Fuel: oit

ELEMERT: CADMIUM

Test ug/train Vmstd x02 Qsd ug/m3
4-MTLS-N 1.1 53.34 8.51 240059 0.73
S-MTLS-N 2.0 52.35 8.45 236977 1.35
T-MTLS-S 2.3 55.58 9.56 223103 1.46

AVG 1.18

STACK TOTAL, WEIGHTED 461621

BY:
DATE:

Lb/br
6.54E-04

1.20E-03
1.22e-03

2.04E-03

AB
5/9/90

Lb/MHbtu
6.93€-07
1.28E-06
1.52£-06

1.16€-06




METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1
F Factor: 9039

Reference Temp (F):

Fuel: 0il

ELEMENT: COPPER

Test ug/train  Vmstd %02 Qsd ug/m3
4-MTLS-N 15.6  53.34 8.51 240059 10.33
S-MTLS-¥ 21.0 52.35 B.45 235977 14.16
7-MTLS-S 40.0 55.58 ?.54 223103 25.41
AVG 16.63

- T STACK TOTAL, WEIGHTED =~ - - 461621 -

BY:
DATE:

Lb/hr
9.28€-03

1.26€-02
2.12e-02

2.87e-02

AB
5/9/90

{b/MMbtu
?.82E-06
1.34E-05
2.64E-05

1.65E-05



METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1

F Factor: 9039
Reference Temp (F): 60
Fuel: oil

ELEMENT: LEAD

Test ug/train  Vmstd X02
4-MTLS-K < 1.9 §3.34 8.5%
5-MTLS-N < 3.9 52.35 8.45
7-MTLS-S < 3.9 55.58 9.54

AVG

STACK TOTAL, WEIGHTED

Qsd
240059

236977
223103

461621

A A A

ug/m3
2.58
2.63
2.48

2.56

BY:
DATE:

Lb/he
< 2.32e-03

< 2.33E-03
<« 2.07e-03

< 4.43E-03

A A A

A

AB
57990

Lb/MMbtu
2.46E-06
2.496-06
2.57e-06

2.51E-06




Client/Location: SCE/EL SEGUNDO UNIT 1

ELEMENT: MANGANESE

F Factor:
Reference Temp (F):
Fuel:

Test ug/train
4-HTLS-N 14.1
S-MTLS-N 14.6
7-MTLS-S 9.3

AVG

STACK TOTAL, WEIGHTED

9039
60
oil

Vmstd
$3.34

52.35
55.58

®02

8.51
8.45
9.54

Qsd
2640059

236977
223103

461621

METALS EMISSION CALCULATIONS

ug/m3
9.33
9.85
5.9

8.36

BY:
DATE:

lb/hr
8.39E-03

8.73e-03
4.93e-03

1.44E-02

AB
5/%9/90

{b/MMbtu
B.88E-06
9.326-06
6.13E-06

8.11€-06

[LLLL&!!!III:III




Laras

METALS EMISSION CALCULATIONS

ClientfLocation: SCE/EL SEGUNDO UNIT 1 8Y: A8

F Factar: 9039 DATE: 5/9/90
Reference Temp {(F): &0

Fuel: oil

ELEMENT: MERCURY
Test ug/train  Vmstd x02 Qsd ug/m3 lb/hre Lb/MMbtu
4-MTLS-N ND 49.7 53.34 B.51 240059 ND 32.90 ND2.96E-02 ND X.13E-05
S5-MTLS-N ND 50.5 52.35 B.45 236977 N 34.06 ND3.02E-02 ND 3,22E-05
7-KTLS-5 ND 43.9 55.58 Q.54 223103 Np  27.89 ND2.33E-02 ND 2.89€-05

AVG ND  31.62 ND 3.08E-05

STACK TOTAL, WVEIGHTED 461621 NDS . 46E-02




Client/Location: SCE/EL SEGUNDO UNIT 1

f Factor: 9039
Reference Temp (F):
Fuel: 0il

ELEMENT: WICKEL BY CARB 433

Test ug/train Vmstd
L-HTLS-N 470 53.34
5-MTLS-N 492 52.35
7-NTLS-S 624 55.58

AVG

STACK TOTAL, WEIGHTED

x02

8.51
8.45
9.54

Qsd
240059

236977
223103

461621

METALS EMISSION CALCULATIONS

ug/m3

311.13
331.85
396.43

34647

Lbshr
2.80E-01

2.94E-01
3.31E-0

5.99e-01

AB
5/9/90

Lb/MMbtu
2.96E-04
3. 14E-04
4.11E-04

3.40E-04



METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1 BY: A8

f Factor: $Q39 DATE: 5/9/90
Reference Temp (F): 80

Fuel: oil

ELEMENT: SELENIUM

Test ug/train  Vmstd x02 0sd ug/m3 Lb/hr Lb/MMbtu
L-MTLS-N < 6.2 53.34 8.51 240059 <« £.10 < 3.69E-03 < 3,90E-06
S-MTLS-N < 6.4 52.35 8.45 235977 <« 4.32 « 3,836-03 < 4.09E-06
7-MTLS-S < 6.2 55.58 9.5 223103 < 3.94 < 3.29€-03 <« 4_09E-06

AVG < 4.12 < 4.03E-06

STACK TOTAL, WEIGHTED 461621 < 7.12e-03




Ctient/Location:

F Factor: 9039
Reference Temp (F):

Fuel: oil

ELEMENT: ZINC

Test ug/train Vmstd
4-HTLS-K 37.7 53.34
5-MTLS-N 51.0 52.35

7-MTLS-S 6564.0 55.58
AVG
STACK TOTAL, WEIGHTED

STACK TOTAL EXCLUDING 7-MTLS

METALS ENISSION CALCULAYIONS

SCE/EL SEGUNDO UNIT 1

Xo2 Qsd ug/m3
8.51 240059 264.96
8.45 238977 34.40

9.54 223103 4170.11
1409.82
4e1621

461621

8Y:
DATE:

ib/hr
2.24E-02

3.05e-02
3.48E+00

2.44E+00

5.13E-02

A8
5/9/90

Lb/MMbtu
2.37e-05
3.26E-05
4,33E-03

1.46E-03

2.B1E-05




CARNOT

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : D;fe ..................... 2/23/90
Test Number.............. 4~MTL : Data By........ciiiuenn.. RBB
Test Method.............. EPA DRAFT: Sample Location.......... N. DUCT
Fuel......coieeiiinnnnnn. OIL : Reference Temp (F)....... 60
Control Box #............ ES-8 : Unit.......ciiiiiiiinanns 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 73.44 : Sample Time (Min)........ 84
Bar Press (in Hg)........ 30.38 : Nozzle Diam (in)......... 0.194
.
Meter Vol (acf).......... 56.650 * Meter Temp (F)}........... 96.8
Stack Press (iwg)........ 0.25 : Stack Temp (F)........... 341.0
Vel Head (iwg)-.......... 1.7300 : 02 {%): from CEM........ 7.56
* from portable... 8.51
Liquid Vol (ml).......... 106.8 « CO02 (%): from CEM........ 9.40
* talculated...... 8.73
Meter Press (iwg)........ 1.54 » Start/Stop Time.......... 0945/1200
*
Std Sample Vol (SCF ). u. i i it ettt e i nennenn 53.34
Metric Sample Vol (cubic metersS)...uiiimonn it i eeeennnen 1.51
Moisture Fraction. .. vueiniiiiiiini ittt et e e i ieeans 0.085
Stack Gas Mol Wh. ..ot i i ittt i ettt eanaans 28.74
Stack Gas Velocity (fE/ser) . v it it i e et e e e ii 90.31
Stack Flow Rate {wacfm). ... i e e e e e e e 397,924
Stack Flow Rate (dAsCEm). ...t e e e e e e eeans 240,059
Isokinetic Ratio (F) ... crnininn i i e e e e e 94.61
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CARNOT

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : -Bate ..................... 2/23/90
Test Number.............. 5-MTL : Data By....eeeuvennearnnn RBB
Test Method.............. EPA DRAFT: Sample Location.......... N. DUCT
Fuel.... ....cccvieeirnn.. OIL : Reference Temp {F)....... 60
Contraol Box #............ ES-8 : Unit....onviniininnnnnns 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 0.9900
Stack Area (sg ft)....... 73.44 : Sample Time {Min)}........ 84
Bar Press (in Hg@)........ 30.38 : Nozzle Diam (in)......... 0.194
.
Meter Vol (acf).......... 56.321 %« Meter Temp (F)...ue.u..... 104.0
Stack Press (iwg}........ 0.25 : Stack Temp (F}........... 347.0
Vel Head (iwg)...o-venen.. 1.7100 : 02 (%): from CEM........ 7.36
* from portable... 8.45
Liquid Vol {(ml).......... 108.7 * CO2 (%): from CEM........ 9,86
. ‘ * , calculated...... 9.07
Meter Press (iwg)........ 1.91 = Start/Stop Time.......... 1531/1721
*
Std Sample Vol (SCF ) et it it iaacansecacarsocaasaennnn 52.35
Metric Sample Vol (cubic meters).......ieiimiiionirnniennnnn 1.48
Moisture Fraction...... ..o iiinii e iiiiiinnanannnann 0.088
Stack Gas Mol Wi, ... ... . . i it ittt ieraneaann 28.75
Stack Gas Velocity [ft/SeC) . i it ierereaeraeanes 90;10
Stack Flow Rate (wacfm)............oiiiiiiiiiiiinainennnnn.. . 397,006
Stack Flow Rate {(dsCim). ... n e in it ettt e e e et aseanennnns 236,977

BE-161.98 10 3 N ol -0 o X TN (3 [N 94.06
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CARNOT

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : Date.....cieenencnaanaans 2/24/90
Test Number.......---...- 7-MTL : DAta BY:.vevweeeeaeanannnnn RBB
Test Method....... -« ... EPA DRAFT: Sample Location.......... S. DUCT
Fuel................c.... OIL : Reference Temp (F)....... 60
Control Box #............ ES-19% : Unit.. it 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000
Stack Area (sq ft)....... 73.44 : Sample Time (Min)........ 84
Bar Press {in Hg}........ 30.34': Nozzle Diam (in)......... 0.194
i e
Meter Vol {acf).......... 58.390 *+ Meter Temp (F)}.....oveunn. 95.5
Stack Press (iwg)........ 0.32 : Stack Temp (F)}.uw'ovveunann 340.0
Vel Head (iwg)........... 1.5100 : 02 (%): from CEM........ i.?O
* from portable... 9.54
Liquid Vol (ml).......... 120.4 = CO2 (%): from CEM........ .68
) calculated...... 8.33
Meter Press (iwg)........ 1.43 x Start/Stop Time.......... 1508/1717
*
Std Sample Vol (SCF) e ittt ettt it iceeeensanncaannanan 55.58
Metric Sample Vol {cubic meters).....coviiiiiennnerenccannanns 1.57.
Moisture FraCtion........ i ittt it icicannns 0.091
Stack Gas MOl Wt.. ...ttt ia et e e aaiaananans 28.64
Stack Gas Velocity (ft/sec) ..o i i i i i ERRRR 84.50
Stack Flow Rate (Wacfm)... ... ...ttt et e st eanannnan 372,360
Stack Flow Rate (dscfm)......... . iiimannuns e 223,103

I80KINEtIC RAEIO {F) e et te e et e e e e e e e e e e e e e e e et 106.07
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Curtis & Tompkins, Lid., Analvticat Laboratories. Since 1878
50 S. Boyle Ave. Los Angetes, CA 90023, Phone (213) 269-7421, Fax (213) 268-5328

DATE RECEIVED: 03/07/90
DATE REPORTED: 04/17/90
PAGE 1 OF 24

LAB NUMBER: 25563

CLIENT: CARNOT

REPORT ON: FIVE SOURCE SAMPLES
PROJECT #: 5787

'LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

—————— —— o —— o e = ————————ir E i e . ——— — —— —— ——— — —— = —— = v = = am A=
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5787 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 2 OF 24
METAL: ARSENIC IMPINGER CATCH '
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
METHOD OF STANDARD ADDITIONS - EPA 7060

STANDARD BLANK
INFORMATION STDYI = 10 ul SAMPLE + 10 ul 0.00 STD
STD2 = 10 ul SAMPLE + 10 ul 25.00 STD
STD3 = 10 ul SAMPLE + 10 ul 50.00 STD
C&T ID SAMPLE ID ARSENIC
ug/SAMPLE
1 REAGENT BLZNK BLANK 0.0272 0.36
i STD1 0.0283
STD2 0.0922
STD3 0.1848
INSTRUMENT FACTOR: 1
- CORRELATION FACTOR: 0.9944 . : ] - ]
SAMPLE VOLUME 0.05
2 FIELD BLANK BLANK 0.0272 0.65
STD1 0.0316
STD2 0.1006
STD3 0.1594
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9989
SAMPLE VOLUME 0.05
3 4-MTLS BLANK 0.0272 4.1
STD1 0.0243
STD2 0.0344
STD3 0.0387
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9740
DILUTION FACTOR: 0.05
4 5-MTLS BLANK 0.0272 - ' 2.5
STD1 0.0291
STDZ2 0.0392
STD3 0.0558
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9903
DILUTION FACTOR: 0.05




LABORATORY NUMBER: 25563
CLIENT: CARNOT

PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

Cb Curtis & Tompkins, Lid.

DATE RECEIVED: 03/07/90
DATE DIGESTED: 03/19/90
DATE ANALYZED: 04/02/90
DATE REPORTED: 04/17/90
PAGE 3 OF 24

METAL: ARSENIC IMPINGER CATCH

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/8%
METHOD OF STANDARD ADDITIONS ~ EPA 7060 :

STANDARD BLANK

INFORMATION STD1 =
STD2 =
STD3 =

C&T ID SAMPLE ID

5 7-MTLS BLANK
STD1
STD2
STD3

INSTRUMENT FACTOR:

CORRELATION FACTOR:

SAMPLE VQOLUME

0.0247
0.0284
0.0339%
0.0433

1
0.9888
0.05

10 ul SAMPLE + 10 ul 0.00 STD
10 ul SAMPILE + 10 ul 25.00 STD
10 ul SAMPLE + 10 wul 50.00 STD

ARSENIC
ug/SAMPLE

4.5




LABORATORY NUMBER: 25563
CLIENT: CARNOQOT
PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

—— . ——— - - T — ————— T — T . S — T S S T S S ML Sl — . . S Y TEE TR T — T T ] St o o o T o L

METAL: ARSENIC FRONT FILTER AND PROBE/NOZZLE WASH

DATE RECEIVED:
DATE DIGESTED:
DATE ANALYZED:
DATE REPORTED:

Cb Curtis & Tompkins. Lig.

03/07/90
03/29/90
04/03/90
04/17/90

PAGE 4 OF 24

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHOD 7060

. ——— —— . T —— S S ik oy T S Tt i o . T T — —— . T — —— " ke o . Ty TR, R S T — ———

C&T ID SAMPLE ID

SAMPLE VOLUME

1  REAGENT BLANK 50
2 FIELD BLANK 50
3 4-MTLS 50
3D 4-MTLS 50
35 4-MTLS 50

. 4_._5-MTLS 50
5  7-MTLS 50

ARSENIC
ug/SAMPLE

e e T R e e T T L e . L i . —— T —— ol — — o — . it —— ——— oy i ——— i ——  —

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

| T .y v =

N |



LABORATORY NUMBER: 25563
CLIENT: CARNOT
PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

‘ b Curtis & Tompkins, Lid.

DATE RECEIVED:
DATE DIGESTED:
DATE ANALYZED:
DATE REPORTED:

PAGE 5 OF 24

03/07/90
03/19/90
04/02/90
04/17/90

———— e . e  — ————— — . — . T = L . - —— — — ) . — — . . T ke A ——— .

METAL: BERYLLIUM IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 60610 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

C&T ID SAMPLE ID

1 REAGENT BLAKK
2 FIELD BLANK
3 4-MTLS
4 5-MTLS
5  7-MTLS
50  7-MTLS

58 7-MTLS

SAMPLE VOLUME

50
50
50
50
50

50

BERYLLIUM
ug/SAMPLE

ND

ND

ND

ND

ND

ND

(C

(G.
(0.
(C.

(G

.06)

06)
06)
06)

.06)

.086)

. ——— A o o o e e et e U o i . . o b e e o A okl k. Bk $ ABR B o e m — —— ———— — — — — o S o

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

—— e . —————— e e ke e o e ks B NS B W vt A P W W T e e W - —————————— T — i Ak AL A T . A A ——————— o ————




Cb Curtis & Tompkins, i1,

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
‘CLIENT: CARNOT DATE DIGESTED: 03/22/90
PROJECT #: 5787 DATE ANALYZED: 04/10/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE & OF 24
METAL: BERYLLIUM FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

e o o T e o o o e o o e o e e T —————— T ——— s ke oy . T A o o . . —————— T T — ————

C&T ID SAMPLE ID SAMPLE VOLUME BERYLLIUM
ug/SAMPLE ,
1  REAGENT BLANK 50 0,28*’@b,WJ50éA9(7

2 FIELD BLANK S0 : 0.15

3 4-MTLS 50 0.22

4 5-MTLS 50 0.57

5 7-MTLS 50 0.10

SD  7-MTLS 50 0.10

55 7-MTLS T 50 o . 80%

e e T i S e ot et g A WD e e e e T ———— T ——— Tt _—— o o . - ————— — T . ——— ——

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 80

T -_— g

e e -— e



‘ b Curtis & Tompkins, Ltdl.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT ' DATE DIGESTED: 03/29/90
PROJECT #§: 5787 DATE ANALYZED: 04/05/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 7 OF 24
METAL: CADMIUM IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010

—— - T . T . = . —— . W S T — iy — G S A M S . S . W —— T — — e S ———

C&T ID SAMPLE ID SAMPLE VOLUME CADMIUM
ug/SAMPLE

1 REAGENT BLANK 50 0.02

2 FIELD BLANK 50 1.2

3 4-MTLS 50 0.31

> (Rt o "‘s}"
3D 4-MTLS 50 0.29
38 4-MTLS 50 77%
4 5-MTLS 50 1.1
S 7-MTLS 50 0.54

METHOD DETECTION LIMIT = 0.02 ug/SAMPLE.

———— A . S . T T — - T Sy T = M = b g o B o o o o S o = = = — — T+ —— —— — ——r T = —— e = " —— ———— —

—— et — A ——— e . ——— e A ——— s T — e " i _———— . " o —— . ol T T T o e b P o e e e Ay g o o o m  f —  —y —— ——

RELATIVE % DIFFERENCE: 8
SPIKE % RECOVERY: 17

- — e —— . ——— At Tt . AR o — ok T T . o — i ] ——— . b " e ok Al W T o o Mo o e e P —— —————— —————




LABORATORY NUMBER: 25563
CLIENT: CARNOT
PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

]

1
Cb Curttis & Tompkins, Lid,

|
DATE RECEIVED: 03/07/90
DATE DIGESTED: 03/22/90
DATE ANALYZED: 04/10/90
DATE REPORTED: 04/17/9Q
PAGE 8 OF 24

—— - ——— d ————  t S ST o T . o T A . " i S T T —— " T — i " iy " ——

METAL: CADMIUM FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHCD 6010

—— e T — T o = S e Y T . . L . - A T ——— ——— i —— e o " — o —rn

C&T 1D SAMPLE ID

1 REAGENT BLANK
2 FIELD BLANK

3 4-MTLS

4 5-MTLS

5 T-MTLS

5D 7T-MTLS

55 — 7-MTLS

SAMPLE VOLUME

50
50
50
50
50
50

CADMIUM
ug/SAMPLE

ND (0.32)
ND (0.36)

0.81

T o e o e v . o o e R e e e e . — - —— —— T — T o (" — . ————— i . T e o

S e T — — e i — it . oy o
T e T e e g L o e T — A i — ] oy B o . A = T S T A — T . . — Sl — — —— . ———

T T e e e et Y A e . T et T S — T —— i — — —— T —— T .
—_ —— i —— — —— i —— —— s — o — ————

| T e e e e e




Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25563 " DATE RECEIVED: 03/07/90
CLIENT: CARNOT - DATE DIGESTED: 03/19/90
PROJECT #: 5787 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 9 OF 24

. " " = = o el e s s Bk ke b i ke e T e S i ke S oy o = -

METAL: COPPER  IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 -~ ELEMENT NOT RESPONSIVE BY GFAAS/STD . ADD METHOD

C&T ID SAMPLE ID SAMPLE VOLUME COPPER
ug/SAMPLE
1 REAGENT BLANK 50 1.6
2 FIELD BLANK 50 14
3 4-MTLS 50 5.0
4  S5-MTLS ' ' 50 6.2
5 7-MTLS 50 6.7
5 7-MTLS 50 6.6
5 7-MTLS _ 50 89%
METHOD DETECTION LIMIT = 0.55 ug/SAMPLE.
QA/QC DATA INFORMATION: T
RELATIVE % DIFFERENCE: a

SPIKE % RECOVERY: 89




LABORATORY NUMBER: 25563
CLIENT: CARNOT

PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

METAL: COPPER FRONT FILTER AND PROBE/NOZZLE WASH

Cb Curlis & Tompkins, Ltd.

DATE RECEIVED: 03/07/90
DATE DIGESTED: 03/22/90
DATE ANALYZED: 04/10/90
DATE REPORTED: 04/17/90
PAGE 10 OF 24

e o i i S e SR T W . M . Ak ol S W T —— Y — - [ T — T ——— T —— T ———— —

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

—— . ——— o ———  —  ——— ———— T — el S —— Ty S A i T — S o Uy oy o o e W g e ks R i e S ey e L S

C&T ID SAMPLE 1D

1 REAGENT BLANK
2 FIELD BLANK

3 4-MTLS

4 5-MTLS

5 7-MTLS

5 7-MTLS

5 7-MTLS

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

N ————— . o k. Wy = — T — —— T ——— — — i T W WU T ——— —— T —— i T ———— T ——— Y ———— Y —— ————— —

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

—— A T B —— — ————— o —— T ——  ——— T ——— . Ak Sl T o o e ke M o e e o g o o o e o . e Ak o o o o e e g e

SAMPLE VOLUME

50
50
50
50
50
50
50

COPPER
ug/SAMPLE

7.6
120
19
23

T




LABORATORY NUMBER: 25563
CLIENT: CARNOT

PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

Cb Curtis & Tompkins, Lid.

RECEIVED: 03/07/90
DIGESTED: 03/19/90
ANALYZED: 04/03/90
REPORTED: 04/17/90
11 OF 24

o s i S —— T ——— i — i ———— T — o " Tt - —— —— — ) ——— iy oy —— oy T —. o ——— —

METAL: LEAD IMPINGER CATCH

METHOD METALS EMISSIONS IN EXHAUST GAS PROCEDURE
METHOD OF STANDARD ADDITIONS - EPA 7421

e k. e S TV T ———— T — T — — " — T — T T T —— A T — T —— T — W — T ——— o —— iy — A ——

STANDARD BLANK
INFORMATION STD1

STD3

C&T ID SAMPLE 1D

1 REAGENT BLANK BLANK
STD1 0.
STD2 0
STD3 0.

INSTRUMENT FACTOR:

CORRELATION FACTOR: @,
SAMPLE VOLUME
2 FIELD BLANK BLANK 0.
STD1 0.
STD2 0
STD3 0.

INSTRUMENT FACTOR:

CORRELATION FACTOR: 0.
SAMPLE VOLUME
3 4~-MTLS BLANK 0.
STD1 0.
STD2 0.
STD3 0.

INSTRUMENT FACTOR:

CORRELATION FACTOR: 0,
DILUTION FACTOR:
4 5-MTLS BLANK 0.
STD1 0.
STDZ 0
STD3 0.

INSTRUMENT FACTOR:

CORRELATION FACTOR: 0.

PILUTION FACTOR:

10 ul SAMPLE + 10 ul

0.007

1063

.2284

3011

10
9885
0.05

0070
0687

.2113

3186

10
9967
0.05

0070
0154
0270
0364

1
9982
0.05

0070
1210

.2615

3667

10
9966
0.05

= 10 ul SAMPLE + 10 wul 0.00 STD
STDZ = 10 ul SAMPLE + 10 ul 25.00 STD

50.00 STD

LEAD
ug/SAMPLE

14 ‘-jc,[/r-J’é‘ J'

70 buz) -

13




Cb Curtis & Tompkins, {1d.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5787 DATE ANALYZED: 04/03/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90 5

PAGE 12 OF 24
METAL: LEAD IMPINGER CATCH .
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
METHOD OF STANDARD ADDITIONS - EPA 7421

STANDARD BLANK
INFORMATION STD1 = 10 ul SAMPLE + 10 ul 0.00 STD
STD2 = 10 ul SAMPLE + 10 ul 25.00 STD
STD3 = 10 ul SAMPLE + 10 ul 50.00 STD
C&T ID  SAMPLE ID L LEAD
ug/SAMPLE
5 7-MTLS BLANK 0.0070 3.2
STD1 0.0693
STD2 "0.1011
STD3 0.1235
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9950
. SAMPLE VOLUME - 0.05 _ -

-_— Tk Y U7 e eeew e




LABORATORY NUMBER: 25563
CLIENT: CARNOT

PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

‘ b Curtis & Tompkins, Lid.

DATE RECEIVED: 03/07/90
DATE DIGESTED: 03/22/90
DATE ANALYZED: 04/10/90
DATE REPORTED: 04/17/90

PAGE 13 OF 24

—— e e e —— L T T ———— . — T ——— e — ———— . ] T — o T — — ——— -

METAL: LEAD

FRONT FILTEﬁ AND PROBE/NOZZLE WASH

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHOD 6010

C&T ID SAMPLE ID

1 REAGENT BLANK
2 FIELD BLANK

3 4-MTLS

4 5-MTLS

5 7-MTLS

5 7-MTLS

5 7-MTLS

METHOD DETECTION LIMIT = 3.1 ug/SAMPLE.

SAMPLE VOLUME

50
S0
50
50
50
50
50

LEAD
ug/SAMPLE

‘464'
47
43
41
46

48

= ;"J;

St e

/.(-r': .JC 5‘]' £ !

- ——— —— . o e k. oy S T BT W T . - T — — — —— . e S S ———— A ———— i A

—— . ——— . o o e . i ke bk ALl iy - T T o — e —y —— — ————— T — o —— o ——————————_—— —————— —— i ———— —————

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:




‘ b Curlis & Tompkins, g,

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5787 DATE ANALYZED: 04/02/%0
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 14 OF 24

e ——— e ————— ot e T — 1 . T e " _——— T ————— — . {—— T — e ———— . i okl AL o S o e .

METAL: MANGANESE INPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

——— —— - — — — i Sy A — T —— T o i S S TS T W T T e e Y e =it S T T S T T W ) T —————— — — —

C&T ID SAMPLE ID SAMPLE VOLUME MANGANESE
ug/SAMPLE

1 REAGENT BLANK 50 1.2

2 FIELD BLANK . 50 1.6

3 4-MTLS 50 5.3

4 5-MTLS 50 0.7

5 7-MTLS 50 1.1

SD 7-MTLS 50 1.1

55 7-MTLS 7 50 | 86%

METHCD DETECTION LIMIT = 0.55 ug/SAMPLE.

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: gé

o e bt P — o —————— b Bk T o ke AU o — k. S D EME MR T o o e e e M M g o i oy iy et -t wa ——
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5787 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 15 OF 24
METAL: MANGANESE FRONT FILTER' AND PROBE/NOZZLE WASH
METHOD: METALS EMISSTONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

Y ———— ——— i S ——— T — . S T —— T — A S S — i i M T T ot . —— T —— T —— . oy

C&T ID SAMPLE ID SAMPLE VOLUME MANGANESE
ug/SAMPLE

1 REAGENT BLANK 50 6.7

2 FIELD BLANK 50 6.6

3 4~MTLS 50 16

4 5-MTLS 50 20

5 7-MTLS 50 15

5D 7~MTLS 50 15

58 7-MTLS 50 83%

e g e T T T g e o P S S S ——

— s . ————— A ——— ] —— " — ——. " T o —— T ————_——— " ——— = ———— — " ————— ———— . e ko e e AR T o

RELATIVE % DIFFERENCE: ' 2
SPIKE % RECOVERY: 83

e . — ————— . ————— e ————— ] —————— T —— . T —— o ————— T — ———— e —_0, "y ——— — ——— . 1 oy o o




LABORATORY NUMBER: 25563
CLIENT: CARNOT
PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

Cb Curtis & Tompkins, Lid,

DATE RECEIVED: 03/07/90
DATE DIGESTED: 03/29/90
DATE ANALYZED: 03/29/90
DATE REPORTED: 04/17/90
PAGE 16 OF 24

. — e S S — e A S oy o S i S N M Mt g M —— o S . — — T T oy o = o Ty — T —

METAL: MERCURY IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHOD 7471

C&T ID SAMPLE ID SAMPLE VOLUME * MERCURY *
ug/ALIQUOT
i REAGENT BLANK SEE NOTE ND (20)
.2. FIELD BLANK SEE NOTE ND (41)
3 4-MTLS SEE NOTE ND (46)
3D 4-MTLS SEE NOTE ND (46)
35 4-MTLS3 SEE NOTE 98%
4 5-MTLS SEE NOTE ND (45)
s 7-wms s wote  wo ae

* NOTE: 5% v/v REMOVED AT 100 MLS FOR MERCURY; REMAINING 95 MLS
REDUCED TO 50 ML FOR OTHER METAL ANALYSES.

¥ u$l<4 autz/ij 3& . . B .

e A et e o T e T e e e i — —————— e e ke - — T —— ————— . o e el k. bk ot o Y W W e T . s ————— —— =

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

T o o T T T T Tl s el e v e e o Y = o —— ——— . o b o P W — ——— e —————— —————— vz —
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/%90
CLIENT: CARNOT DATE DIGESTED: 04/05/90
PROJECT §#: 5787 DATE ANALYZED: 04/05/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 17 OF 24
METAL: MERCURY FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 7471

— — —— - e . S . e BE . v —— T —— T p—— T — i — T —— . ———— o —— _" T ——— T~ — T ————— T o

C&T ID SAMPLE ID SAMPLE VOLUME * MERCURY
ug/ALIQUOT
1 REAGENT BLANK SEE NOTE . ND (2.2)
2 FIELD BLANK SEE NOTE ND (1.7)
3 4-MTLS SEE NOTE ND (2.1)
4 5-MTLS SEE NOTE ND (2.7)
5 7-MTLS , SEE NOTE ' ND (3.2)
5D 7-MTLS SEE NOTE ND (3.2)
58 7-MTLS SEE NOTE 93%

* NOTE: 5% v/v REMOVED AT 100 MLS FOR MERCURY; REMAINING 85 MLS
REDUCED TO 50 ML FOR OTHER METAL ANALYSES.

UQAKA At

——— i ———— . e L o o o i e v s s S —————— T —_——— . o — . . . . e T T o T — o ——— - ———— - —

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 93




‘ b Curtis & Tompkins, Ltd,

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/239/80
PROJECT #: 5787 DATE ANALYZED: 03/29/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 18 OF 24

- — i — At S S T R T T —— e A o e o S T W S W T ——

METAL: MERCURY POTASSIUM PERMANGANATE IMPINGER
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHOD 7471

C&T ID  SAMPLE ID SAMPLE VOLUME MERCURY
ug/SAMPLE
1 REAGENT BLANK 200 ND (2.0)
2 FIELD BLANK 100 ND (1.0)
3 4-MTLS$ 160 ND (1.6)
4 5-MTLS 275 ND (2.8)
4D 5-MTLS 275 - ND (2.8)
45 5-MTLS 275 99%
5 — 7-MTLS — - - 270 - — -—-ND (2.7) .-

——— i ———— i ————— — ——— s B o e e Bl ——— o o o ks ke A bt W Y AT Trm v = — — —— — ————

RELATIVE % DIFFERENCE: <1
SPIKE % RECQVERY: 23

e e e e e e e e e e e e o o o T A = — T —— A A Sk i Ah i ——— o ——— —— ———————— ———— T — ———— ——— ———

N
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‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLTENT: CARNOT DATE DIGESTED: 03/13%/9C
PROJECT #: 5787 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 19 OF 24

- T T . - A R . T = e S A S M S S S N T S S S e e e e AN e e S . Y — A S e M — A ——— ————

METAL: NICKEL IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010

C&T ID SAMPLE ID SAMPLE VOLUME. NICKEL
ug/SAMPLE
1 REAGENT BLANK 50 ND (0.63)
2 FIELD BLANK 50 2.9
3 4-MTLS 50 21
4 . 5-MTLS 50 2.4
5  7-MTLS 50 2.3
5D 7-MTLS 50 2.2
55 7-MTLS 50 §5%

RELATIVE % DIFFERENCE: 4
SPIKE % RECOVERY: 85




‘ b Curtis & Tompkins, 11,

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90 I
CLIENT: CARNOT DATE DIGESTED: 03/22/%0

PROJECT #: 5787 DATE ANALYZED: 04/10/90

LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/9%0 l

PAGE 20 OF 24
METAL: NICKEL FRONT FILTER AND PROBE/NOZZLE WASH I
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010

C&T ID SAMPLE ID SAMPLE VOLUME NICKEL . .
ug/SAMPLE ’
1 REAGENT BLANK 50 4.8
2 FIELD BLANK 50 6.9 I
3 4-MTLS 50 430
4 5-MTLS 50 470 [H
5 7-MTLS 50 590 N —
Spsc oo i
5D T7-MTLS 50 600
5 7-MTLS - 50 99% .

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

RELATIVE % DIFFERENCE: 1
SPIKE % RECOVERY: 99

e T T T T Y R ik ek e e s R R i — R e — L e AL S T A e o . " —————————. — ———
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‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT §: 5787 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 21 OF 24

——— i S T —— . A T — T b S e N Y A — T ——— T — T — i T T T T — T —— | e S M S e e

METAL: SELENIUM IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010

e — ——— . T A T — " — o A S ks W T ——— T T ——— T = = T 8 S Py o i P e L e T " e 5 S e i e e e

C&T ID  SAMPLE ID SAMPLE VOLUME SELENIUM
ug/SAMPLE

1 REAGENT BLANK 50 ND (3.1)

2 FIELD BLANK 50 ND (2.8)

3 4-MTLS S0 ND (2.8)

4 5-MTLS 50 2.9

5 7-MTLS 50 ND (2.8)

5D 7-MTLS 50 - ND (2.8)

58 7-MTLS 50 98%

——————— . T . AR T . ——— T —— T S T e My o A B o o e A el S —— i S —— T Ty —— T —— T —— T ———— ——

RELATIVE % DIFFERENCE: - <1
SPIKE % RECOVERY: 98
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Cb Curtis & Tompkins, Ltg.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/22/90
PROJECT #: 5787 DATE ANALYZED: 04/10/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 22 OF 24
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METAL: SELENIUM FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010

|

|

|

|

|

¥ I
/.:;aj/wn ~ I
]

!

A

C&T ID SAMPLE ID SAMPLE VOLUME SELENIUM
ug/SAMPLE
1 REAGENT BLANK 50 7.9 *'ﬁé-'
2 FIELD BLANK . 50 | 15
3 4-MTLS 50 ' 8.5
4  5-MTLS 50 5.7
5  7-MTLS 50 5.0
5  7-MTLS 50 | 5.1
5 7-MTLS™ - 50 - = 8oy -

METHOD DETECTION LIMIT = 3.1 ug/SAMPLE.

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 60




‘ b Curlis & Tornpkins, Lid.

LABORATORY NUMBER: 25563 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5787 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/17/90

PAGE 23 OF 24
METAL: ZINC  IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010

—— i —— . — S ——— T —— e Al i AL T — i e e T o T e e S — T — T —————— ——— T .

C&T ID SAMPLE 1ID SAMPLE VOLUME ' ZINC
ug/SAMPL=

1 REAGENT BLANK 50 2.3

2 FIELD BLANK 50 22

3 4-MTLS 50 8.1

4 5-MTLS 50 8.8

5 7-MTLS 50 8.5.

”l/" < e .‘:‘5"

" SD 7-MTLS 50 8.4 o
55 7-MTLS 50 79%

METHOD DETECTION LIMIT = 0.56 ug/SAMPLE.

e A e ———— — ——— ——— o —— ——— T ————— T —— ——— o ——— T ——— T ——————— i, " . . g p o o s — — —

RELATIVE % DIFFERENCE: z
SPIKE % RECOVERY: 1S
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Appendix C.8

Chromium and Hexavalent Chromium

ESR 53304-2052



METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1 BY: AB
f Factor: 9039 DATE: 5/9/90
: Reference Temp (F): 60
'I Fuel: Oil
E ELEMENT: CHROMIUM BY CARB 425
Test ug/train Vmstd %02 Qsd ug/m3 tb/hr (b/MMbtu
2-CR-S 23.6 83.467 7.63 233608 9.9 B8.T1E-03 8.84E-06
3-CR-S 13.8 79.66 9.27 230188 &.12 5.27e-03 6.20E-06
&-CR-N 9.4 80.24 8.640 241381 .14 I . T4E-03 J.P0E-06
AVG 6.74 &£.31E-06
STACK TOTAL, WEIGHTED 473279 1.19€-02

Il N BN N S ESE O EE e




METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT

F Factor: 9039
Reference Temp (F): &0
Fuel: oil

ELEMENT: HEXAVALENT CHROMIUM

Test ug/train  Vmstd %02

2-CR-$ .7 83.67 7.63

3-CR-§ 3.98 79.66 9.27

6-CR-N 1.76 80.24 8.40
AVG

STACK TOTAL, WEIGHTED

1

Qsd
233608

230188
241331

473279

lb/hr
1.40E-03

1.52€-03
7.00€-04

2.44E-03

AB
05/09/90

Lb/MMbtu
1.42E-06
1.79€-06
7.30e-07

1.31E-06

H N E N 0 B N & N W B E s




CEARNDOT

SAMFLE TRAIN TEST SUMMARY

Client/Location.....cuvueun ELSEDG z Date. ... i rccsincannnans 2/22/90
Test Number..iaceeiaaeeea- 2-CR ¥ Data By.oeiinianennnruans REE
Test Megthod..cvnienerann 425 : Sample Locationc.sseeeee.. S.DUCT
Fuel.oveearcavsosnnuunanas DIy : ReFerencé Temp (Fle..n... 50
Control BHox #...00eeaese- ES-19 : Uﬁit ....... ;.........;... 1
FPitot Factor ....c.cv0-.n . 840 :' Meter Cal Factor......... 1.0000
Stack Area (sg ft)....... 73.44 : Sample Time (Mind........ 125
Batr Préss (in Hg) .. . eev- ™ F0.44 : Nozzle Diam (in)......... 0.191%
Meter Vol (acf) ..o caeen 87.8456 X peter Temp (Fluiweeeccnane ?7.0
Stack Fress (iwg)....e... 0. 40 : Stack Temp (F)ou..... cv.. 3IZ3L0
Vel Head {(iwg)....oouun.. 1.6130 : G2 (¥): Ffrom CEM........ 7 .50
X - from portable... 7.563
Liguid Val (ml)...cuenven 173.2 ¥ CO2 (L): from CEM...avaws 10.00
# calculated. ... .. F.90
Meter Press (iwg).o...o... 1.42 : S5tart/Stop Time....ee....1350/1615
Std Sample Vol (SCF) .. .. .. ciirostotneecacaastasanecanacanasn 87.67
Metric Sample Vol (cubic meters)....ireeeeeeee [P e 2.37
MOoisture Fraction.. e reeerneasecenonnnecacasssamnnncnnnes Cam. 0. 088
Stack Gas MOl Wh.i.eeeeeeeioneaananas f e n e maEsaEr e m e Z8.85
Stack Gas VeloCity (FE/S@C) ...t iueeaateenarereasaannaneenaennaes 85.95
Stack Flow Rate (WaCHfm) . ue e e, er e seeensessaeananeessansnssmnnn 78,7346
Stack Flow Rate (dsCfm) . cuueeeec e oo neeeeeeeneneenanmennaeannns 235,608
Isokinetic Ratio (X)) .. e e sseeeeseeeeeae e eeeennnas e e 104,88
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CARNOT

SAMPLE TRAIN

TEST SumMMARY

. X
Client/Location..csan.a- .. FEFISEG % Date...... e redeam e m 2/22/90
: 4
Test Number....c.caesaanee Z-CR ¥ Data By..icieiininnnnnen- REB
¥
Test Method. - -t v s e s v e eae 425 ¥ BSample Locatiomn.......... S.DUCT
¥ .
== BDIL ¥ Reference Temp (Fl....... &0
X
Control Box #...icacneeaan EG—-19 %X Unit.....cceinncannaannnn 1
b 4
FPitot Factor ... --ceaan 0.840 ¥ Meter Cal Factor......... 1.0000
X
Stack Area (sg ft)....... 73.44 ¥ Sample Time (Mim........ 126
¥
Bar Presc tin Hgl........ T0.44 ¥ Nozzle Diam (imd......... 0.193
* .
X
Meter VYol {acfl)l.......... 83.161 ¥ Meter Temp (Floo.iciacaeea 9.7
L3
Stack Fress (lwgl.i..oe.ean 0.30 ¥ Btack Temp (Flewieesanaa- I29.6
’ X :
Vel Head {iwg)...... Thee. 1054680 X 0Z (%): From CEM....Te.. T 7.70 -
¥ from portable... 9.27
Liguid Vol (ml).......... 161.7 ¥ CO2 (L): from CEM..a... .. ' .73
¥ calculated...... 8.57
Meter Fress {(iwg)........ 1.30 ¥ Start/Stop Time...oaaeas.. 1702/1936
¥
Std Sample Vol {(SCF ). .iecurenencrmnannaanneaseaannenannmanecsas 79.66
Metric Sample Vol (cubic meters) . v e e i et st i s nvecnsornaanean 2.26

MOoisture Fraction. .. c..ececeaereconsaannanssnsansssnansenasessnsss

Stack Las

Stack bas Velocity
Stack Flow Rate
Stack Flow Rate

I=zokinetic Ratio

(ft/gec)

o

-----------------------------------

MO M) . it i h s m e st dcaenneaeastacasaeansantesensan

L £ e 11

0.084
28.73
£5.28
375,788

230,188
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CARNOT ~

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : DAte. . ve i e it rriaanaann 2/24/90
Test Number.............. 6-CR : Data By...ccienennnnnn RBB
Test Method.............. CHROME : Sample Location.......... N. DUCT
Fuoel....oveeeeanaeanacann OIL : Reference Temp (F)....... 60
Control Box #............ ES-8 : Unit.. . iniiienininens 1
Pitot Factor ............ 0.840 i Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 73.44 : Sample Time (Min)........ 126
Bar Press (in Hg)........ 30.34 : Nozzle Diam {in)}......... 0.195
Meter Vol {acf).......... 85.430 * Meter Temp (F)........... 97.5
Stack Press (iwg)........ 0.35 : Stack Temp (F)....v.v.... 343.5
Vel Head (iwg)...c.oo.... 1.7200 : 02 (%): from CEM........ 7.55
* from portable... -8.40
Liquid Vol (ml).......... 138.4 = CO02 (%): from CEM........ 9.00
* calculated...... 8.43
Meter Press (iwg)........ 1.54 » Start/Stop Time.......... 0900,/1129
*
Std SamPle VOl (SCF ) .uuerieeeereaccnencasonsnccascansasasnanns 80.24
Metric Sample Vol (cubic metersS).iveneee i n e iaceacannnnean 2.27
Moisture Fraction........oiciioiiiieia e iiaa e caiactenneanny 0.074
Stack Gas MOl Wh.. .. u.iineot ot it et ettt eaa et aaa e nnan s 28.82
Stack Gas VeloCity (Ft/S@C).cuuinnnin s e e iea e ianneaneannnn 90.11
Stack Flﬁw Rate (wacfm).........oooouu.as, et 397,058
Stack Flow Rate (ASCEM) . ..oueroennrenneeeieieeaaeaenennnnnnn 241,381
1SOKinetic RAtio (%) uuueeeenseennetieen oo iiiaaeieeeeannnannn. 93.39
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Curtis & Tompkins, Ltd., Anaivtical Laboratories, Since 1878
1250 S Boyle Ave, Los Angeles, CA 90023, Phone (213) 269-742, Fax (213) 268-5328

DATE RECEIVED: 03/07/90
DATE REPORTED: 03/21/90
PAGE 1 OF 2

LAB NUMBER: 25560

CLIENT: CARNOT

REPORT ON: FOUR SOURCE TEST SAMPLES
PROJECT #: 53304-ELS

LOCATION: SUBMITTED BY CLIEI\i"I‘

RESULTS: SEE ATTACHED

NOTE: METHOD OF STANDARD ADDITIONS HAD TO BE RUN AS SPIKE RECOVERY
ON INITIAL RUN WAS 60%.
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LABORATORY NUMBER: 25560
CLIENT: CARNOT

PROJECT #: 53304-ELS
LOCATION: SUBMITTED BY CLIENT

Cb Curtis & Tompkins, Lig,

DATE RECEIVED:
DATE DIGESTED:
DATE ANALYZED:
DATE REPORTED:
PAGE 2 OF 2

— —— . - —— T ——— T ——— ] —— - - -

METAL: CHROMIUM IMPINGER CATC
METHOD: CARB 425

METHOD OF STANDARD ADDITIONS

03/07/90
03/15/90
03/19/90
03/21/90

——— —— o —— — . 4 . sk il S S G0 T R — T v — T D S S A S . S T T .y S S T T S S W T S S W S S o o ————

STANDARD BLANK

INFORMATION STD1 = 10 ul SAMPLE
STD2 = 10 ul SAMPLE
STD3 = 10 ul SAMPLE

C&T ID SAMPLE ID

1 REAGENT ELANK BLANK
STD1
STD2
STD3

INSTRUMENT FACTOR:
 CORRELATION FACTOR:
“SAMPLE VOLUME —

2 2~Cr-ELS BLANK -
STD1
STD2
STD3

INSTRUMENT FACTOR:
CORRELATION FACTOR:

SAMPLE VQLUME

3 3-Cr-ELS BLANK
STD1
STD2
STD3

INSTRUMENT FACTOR:
CORRELATION FACTOR:

DILUTION FACTOR:

4 6-Cr-ELS BLANK
5TD1
STD2
5TD3

INSTRUMENT FACTOR:
CORRELATION FACTOR:

DILUTION FACTOR:
MDL = 0.25 ug/SAMPLE

4+ 10 ul
+ 10 ul
+ 10 ul

0.0004
0.0651
0.2029
0.3344

10
0.9999
0.025

0.0004

. 0.1898

0.3251
0.4161

25
0.9937
0.025

0.0004
0.1642
0.2938
0.4102

20
0.9995
0.025

0.0004
0.2286
0.3385
0.4568

10
0.5998
0.025

0.00 STD
12.50 STD
25.00 STD

CHROMIUM
ug/1/2 TRAIN

1.53

13.34

.22
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RESEARCH TRIANGLEINSTITQTE Z_m

Center for Environmental Measurements

March 13, 1990

Ms. Arlene C. Bell

Director, Laboratory Services
15991 Red Hill Avenue, Suite 110
Tustin, CA 92680-7388

Dear Ms. Bell,

Enclosed are the Cr(VI) analysis results as determined by ion
chromatography for one spike sample and six impinger/probe rinse samples
received on February 28, 1990 for RTI Project No. 2984, ESA Project No. 53304-
ELS.

If you have any questions, please call me at 919-541-6569 or Peter Grohse
at 919-541-6897.

Sincerely,
Kate K. Luk, Ph.D.

Ref: 2984
cc: W. Gutknecht
P. Grohse

AY LI

J. Merricks

Post Office Box 12194 Research Triangle Park, North Carclina 27709-2194 Telephone 919 541-6000
FAX: 919 541-5929




RTI Project No. : 2984
Company : ESA
ETS Poject No. : 53304-ELS

Samples : Probe wash and impinger samples

Analyte : Cr(VI)

Method of Analysis : IC
Sample received : 2-28-1990
Report Date : 3-13-1990 .

Total

Samplear Vol.(mL)
Reag.Blk 100
2-Cr-ELS Probe 165
2-Cr-ELS Probe Spike

2-Cr-ELS Imp/Fil 350
3-Cr-ELS Probe 100
3-Cr-ELS Imp/Fil 260

6-Cr-ELS Pro/Imp/Fil 310

Detection Limit

Cr(VI)
ug/mb
ND
0.00147

0.00470
ND

0.00711

0.00285

0.0014

Cr(VI)

Cr(vi) Cr(vl)
Spike Spike Cr(vI)
Tot.ug Tot.ug % Spike

Tot.ug Expected Found Recovery

ND : Non-detectable; less than detection limit

A e - - - -

0.0100 0.00903 90.3

= OEE T BN MY B W W W O O wsw T3 W W - W e
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Appendix C.9

Arsenic

ESR 53304-2052




METALS EMISSION CALCULATIONS

Client/Location: SCE/EL SEGUNDO UNIT 1 ay: AB

F Factor: 9039 DATE: 5/9/%0
Reference Temp (F): 60

Fuel: oil

ELEMENT: ARSENIC FOR CARB METALS VALIDATION STUDY

Test ug/train  Vmstd x02 Osd ug/m3 tb/hr {b/MMbtu
4-AS-S 0.8 52.78 9.08 215701 0.54 4.32E-04 S.34E-07
5-AS-S 2.6 S$1.16 8.86 218118 1.79  1.46E-03 1.76E-06
7-AS-K 4.4 52.81 8.33 236546 2.94 2.60E-03 2.76E-06

AVG 1.76 1.48e-056

STACK TOTAL, WEIGHTED 453456 2.98e-03




CARNOT

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : Date..eerienceaannaareans 2/23/90
Test Number.............. 4-AS : Data By. .................. REB
Test Method.............. 423 : Sample Location.......... S. bUCT
Fuel.. . ... iiiiiiiinenn OIL : Reference Temp (F)....... 60
Control Box #............ ES-19 : Unit.. ... .o, 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000
Stack Area {sq ft)....... 73.44 : Sample Time (Min)........ g6
Bar Press (in Hg)........ 30.38 : Nozzle Diam (in)......... 0.194
: .
Meter Vol {acf).......... 55.263 * Meter Temp (F)...o-...... 94.2
Stack Press (iwg)-....... 0.50 : Stack Temp (F)........... 328.6
Vel Head (iwg)........... 1.3825 : 02 {%): from CEM........ 7.50
* from portable... 9.08
Liquid Vol (ml).......... 110.7 = (02 (%): from CEM........ 9.60
* calculated...... 8.47
Meter Press (iwg)........ 1.28 « Start/Stop Time.......... 0944/1159
[ ]
Std Sample Vol {SCF ).ttt ieeaiinnn 52.78
Metric Sample Vol (cubic meters) . ... veririiieinscetnnnanaanens 1.49
Moisture Fraction. .. ... i iinninaeinsnonnananasnsaannnns 0.089
Stack Gas Mol Wh. ... i i it e e e teamsaannenan 28.68
Stack Gas VeloCity (ft/seC) .t n ittt it iteeanacannennn 80.16
Stack Flow Rate (WacEm). ... v i s coiie i irtsenosnsnnnennennenn 353,224
Stack Flow Rate {dscfm) . .. vun ottt ittt s secacanacaeaena 215,701
Isokinetic RABEI0 (B e ivir oo i et s i et e e e sscenasaaaaaasaeaannn 101.76

SE S SSEEEEENEEERES D
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CARNOT

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... ELSEG : DAt . neccneecncensarnans 2/23/90
Test Number.............. 5-AS : Data- BY. ittt RBB
Test Method.............. 423 : Sample Location.......... S. DUCT
Fuel. ... ciiieiinennaisn 0OIL : Reference Temp (F)....... 60
Contrcl Box #......-<.... ES-19 : L5+ 1 1
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000
Stack Area (sq ft)....... 73.44 : Sample Time (Min)........ 84
Bar Press (in Hg}........ 30.38 : Nozzle Diam (in)......... 0.191
s .
Meter Vol {acf).......... 53.950 ¢ Meter Temp (F}........c... 98.0
Stack Press (iwg)........ 0.50 : Stack Temp (F).....o..n.. 323.0
Vel Head (iwg).eeeeeen... 1.4200 : 02 (%): from CEM........ 7.36
* from portable... 8.86
Liquid Vol (ml}.......... 115.0 * CO2 (%): from CEM........ 3.86
' * calculated...... 8.717
Meter Press {iwg)........ 1.15 » Start/Stop Time.......... 153071720
*
Std Sample VoL (SCF).eunne e e e aaaaneeeennneeannaceonanaenans 51.16 -
Metric Sample Vol (cubic meters).. ...t anneinnncennn, 1.45 -
Moisture Fraction........ioemiiiniorninn ettt aaainnnnns 0.095 !
Stack Gas Mol Wh. .. .t i i i i it e ansas 28.64 !
Stack Gas Velocity (ft/sec).......oioiiimiiiiii e, 81.00
Stack Flow Rate (WaCEm). .. ..ottt i ie e ienecananaoans 356,910 [‘
Stack Flow Rate (dsCim). . cer i irii i ettt cieiserenrannnans 218,118
IsokinetiC Ratio (F).ueenir ittt it ettt iaaaanann 103.02 H
i
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CARNOT -

SAMPLE TRAIN TEST SUMMARY

" il oy i

Client/Location.......... ELSEG : Date....covuriiainnnnnans 2/24/90
Test Number.............. 7-A8 : Data By...voieieeeannnnnn RBB
Test Method.............. 423 : Sample Location.......... N.DUCT
Fuel... ... ... ... o on... OIL : Reference Temp (F)....... 60
Control Box #............ E5-8 : Unit...ovnnunaiaao e 1
Pitot Factor ............ 0.840 « Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 73.44 : Sample Time (Min)........ 84
Bar Press (in Hg)........ 30.34 : Nozzle Diam (in)......... 0.195
.
Meter Vol (acf).......... 56.957 #+ Meter Temp (F)........... 104.7
Stack Press (iwg)........ .30 : Stack Temp (F)........... 342.0
Vel Head (iWg)..vevuvon.. 1.6900 : 02 (%): from CEM........ 7.70
* from portable... 8.33
Liquid Vol (ml}.......... 106.8 * CO2 (%): from CEM........ 9.68
* calculated...... 9.22
Meter Press (iwg)........ 1.50 * Start/Stop Time.......... 1507/1716
%
Std Sample VOL (SCF ) .uuutunuaeesaeaeecansannenanesnesnnnnnnnns 52.81
Metric Sample Vol (cubic MeteIsS) ... ee e et eeeeeecnnsancenns 1.50
Moisture Fraction.......ceiinniiiiiiimiiiii it iieainaneananns 0.086
Stack Gas Mol Wt. ... . i i it ittt iieenaannn 28.79
Stack Gas Velocity (fL/SeC) .ttt it ettt reetnnnnnn 89.28
Stack Flow Rate (Wacfm). ..o ettt ittt et sttt tenannaan 393,398
Stack Flow Rate (dsCfm). ..o vun i i e it e e e e e eeeeees 236,546
Isokinetic Ratio (¥).. ..o iiiiiiiii i i 94.08

M H N B F B - B T M aD B =m0,
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Curtis & Tompkins, Lid., Anaivtical Laboratories. Since 1878
1250 S. Boyle Ave. Los Angeles, CA 90023, Phone (213) 269-742), Fax (213) 268-5328

s

DATE RECEIVED: 03/07/20
DATE REPORTED: 04/18/90
PAGE 1 OF 3

LAB NUMBER: 25562

CLIENT: CARNOT

REPORT ON: FIVE SQURCE SAMPLES
PROJECT #: 5788

LOCATION: SUBMITTED BY CLIENT

— e RESULTS: SEE ATTACHED
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Cb Curtis & Tompking, Ltd.

LABORATORY NUMBER: 25562 DATE RECEIVED: 03/07/90
CLIENT: CARNOT a DATE DIGESTED: 03/30/90
PROJECT #: 5788 DATE ANALYZED: 04/09/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/18/90

PAGE 2 OF 3

i T il T A it _————— —— T —— . = T T T ot et

METAL: ARSENIC

METHOD: CARB 423
METHOD OF STANDARD ADDITIONS - EPA 7060

- ——————— i — — T ———— - T = b S e e e e e M =l S S M TR = e o e W i — ———— T . . — T T e . ———— —

STANDARD BLANK
INFORMATION STD1 = 10 ul SAMPLE + 10 ul 0.00 STD
STD2 = 10 ul SAMPLE + 10 ul 50.00 STD
STD3 = 10 ul SAMPLE + 10 ul 100.00 STD
C&T ID SAMPLE ID ARSENIC
ug/SAMPLE
i REAGENT BLANK BLANK 0.0190 0.48
STD1 0.0345
STD2Z2 0.2072
STD3 0.3837
INSTRUMENT FACTOR: 1
_ - , _ CORRELATION FACTOR: 1.0000 .
SAMPLE VOQLUME 0.05 ) o o "~
2 FIELD BLANK BLANK 0.0190 0.42
STD1 0.0297
STD2 0.1887
STD3 0.3589
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9998
— - SAMPLE VOLUME 0.05
3 4-As BLANK 0.0190 1.3
STD1 0.0306
STD2 0.0719
STD3 0.1326
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9940
DILUTION FACTOR: 0.05
4 5-As BLANK 0.01990 3.1
STD1 0.0345
STD2 0.0657
STD3 0.1235
INSTRUMENT FACTOR: 2
CORRELATION FACTOR: (.9854

DILUTION FACTOR: 0.05




LABORATORY NUMBER:
CLIENT: CARNOT
PROJECT #: 5788

LOCATION: SUBMITTED BY CLIENT

METAL: ARSENIC
METHOD: CARB 423

STANDARD
INFORMATION

C&T ID SAMPLE ID

5 7-As

Cb Curtis & Tompxkins, Lid.
25562 DATE RECEIVED: 03/07/90
DATE DIGESTED: 03/30/90
DATE ANALYZED: 04/09/90
DATE REPORTED: 04/18/90
PAGE 3 OF 3
METHOD OF STANDARD ADDITIONS - EPA 7060
BLANK
STD1 = 10 ul SAMPLE + 10 ul 0.00 STD
STDZ = 10 ul SAMPLE + 10 ul 50.00 STD L
STD3 = 10 ul SAMPLE + 10 ul 100.00 STD
ARSENIC
ug/SAMPLE
BLANK 0.0190 4.9
STD1 0.0259
STD2 0.0459
STD3 0.0746
INSTRUMENT FACTOR: 2
CORRELATION FACTOR: 0.9947
SAMPLE VOLUME 0.05

LIMIT OF DETECTION

= 0.25 ug/SAMPLE

e - ] ‘- - -— == weow D = ~Sv— ————




Appendix C.10

Fuel Analysis

ESR 53304-2052




.

EPA Fuel "F" factor calculations: El Segundo Unit 1

Reference temp, F:

Composition by wt, %:
Carbon .
Hydrogen =
Nitrogen
Sulfur

oxygen
Ash

Heating value, btu/lb:
F factor, dscf/mmbtu € 0% 02:

Ash content, lb/mmbtu:

60

85.46
12.58
0.10
0.18
1.62
0.02

19,166
9,039
0.010




Curtis & Tompkins, Ltd., Anaivtical Laboratoriss, Since 1878
1250 S. Boyle Ave, LosAngeIes.CAQOOZ&PhoneQIS)269-7421Fax(2l3)268-5328

DATE RECEIVED: 03/07/90
DATE REPORTED: 04/18/90
PAGE 1 OF 5

—-..—-_—_.__.__._.-—_-—_—_-—_._-—__--.-__—.--__—_._—__.—.—_,—-.-—-——._———.——_—._-—__——_.._.___._—

LAB NUMBER: 25559

CLIENT: CARNOT

REPORT ON: TWO OIL SAMPLES

N w -

PROJECT #: 5789

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

._-._.______._-._...__-____—_--_.—-_..._-_-.--—_-——__.._--———_.-...__—_.-__.. e o —— = —— — —
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Cb Curtis & Tompkins, Ud.

LABORATORY NUMBER: 25559-1 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE ANALYZED: 03/09/90
PROJECT #: 5789 DATE REPORTED: 04/18/90

SAMPLE ID: 1-FO

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

o —— e —— —— . ——— o — o o o A L D A . i Al e = ————————————————— " —————

METAL RESULT REGULATORY LIMITS

STLC

__mg/ L_..
Arsenic ND (1.1) 5
Beryllium ND {0.22) 0.75
Cadmium ND (0.22) 1
Chromium (total) 0.22 560
Chromium (VI) ND (0.50) . -
Copper . 0.47 . 25
Lead ND (1.1) 5
Mercury . ND (0.10} 0.2
Manganese ND (0.43) 350
Nickel 10 20
Selenium ND (1.0) 1
- Zinc ' 0.96 250 ’

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.

RPD SPIKE , RPD SPIKE
Arsenic 10 83 Mercury 6 102
Beryllium <1 88 Manganese 9 85
Cadmium <1l 88 Nickel 10 94
Chromium 2 84 Selenium 3 98
Copper <1 88 Zinc 5 81
Lead 9 76




‘ b Curis & Tormnpkins, Lict.

LABORATORY NUMBER: 25559-2 DATE RECEIVED: 03/07/90
CLIENT: CARNOT DATE ANALYZED: (03/09/90
PROJECT #: 5789 DATE REPORTED: 04/18/90
LOCATION: 53304-ELS PAGE 3 OF §

SAMPLE ID: 2-F0Q

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

-—-.__.-—-____—-.__—__-._.——-___—_—.__.—.-.-.___—.——.__.—-_—_..—-—_—_——_-._._——-__.-.——-..._-_—._

METATL, RESULT REGULATORY LIMITS
STLC
~-mg/L~~

Arsenic ND (1.1) 5
Beryllium ND (0.22) 0.75
Cadmium ND (0.22) 1
Chromium (total) 0.21 560
Chromium (VI) ND (0.50) -—
Copper - 0.41 25
Lead ND (1.1) 5
Mercury ND (0.10) 0.2
Manganese ND (0.43) 350
Nickel 10 20
Selenium ND (1.0) 1
Zinc . 0.97 250

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.

—-—-—___—___-.--—-.__-.__..-._.——__.__—_.__---—_.....--...-_-...—._-..___—.-..__.-.—_...__-.__..__--.__,..._——

—-.-_—..-._—_....--—_—.__-—_.._.-.-.—__——.__._.-.—___-.———-._--_—_—._—-.__...—_—__...—_-.__.__.__.___

RPD SPIKE RPD SPIKE
Arsenic 10 83 Mercury 6 102
Beryllium <1 88 Manganese 9 85
cadmium <1 88 Nickel 10 94
chromium 2 B4 Selenium 3 98
Zopper <1 88 Zinc 5 81

sead ¢ 76

_____.___-__..___.__-_-...__..-__...._.-.___.._.—-___——-_-.—_-..__-.____—-___._.—.._-._.-..—__-__




‘ b Curtis & Tompkins. Liqg.

1

LABORATORY NUMBER: 25559-1 " DATE RECEIVED: 03/07/30

CLIENT: CARNOT DATE ANALYZED: 04/09/90 ‘
PROJECT #: 5789 DATE REPORTED: 04/18/30
LOCATION: #53304-ELS PAGE 4 OF 5

SAMPLE ID: 1-FO

—— e e — " A S ) T — —— —— " o T _—————— —— T —— i — ey o ke e i out, A R . T W —

o o T > R o e e ek e . s o e e e oy A AP P e . T T 1 . = o o o o o T o o o o e 2

PARAMETER ' AS RECEIVED BASIS
{$ by Weight)

ASH CONTENT _ 0.02

CARBON 84.53

HYDROGEN 12.40

NITROGEN : ‘ 0.08

OXYGEN 2.47

SULFUR 0.17

CHLORINE BY X-RAY DIFF. (mg/L) ' 107 7 T B ) -

BTU/LB. 19,188




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25559-2 DATE RECEIVED: 03/07/9%0
CLIENT: CARNOT DATE ANALYZED: 04/09/90
PROJECT #: 5789 DATE REPORTED: 04/18/90

LOCATION: #53304-ELS PAGE 5 OF 5
SAMPLE 1ID: 2-FO

T R R R e T e T —— T —— - oy T ik o e oyt T e e oy e . T — - ——— A . e — —— i~ —

T et e T e ca —— T ———— T — . i o o T . . e e et R B e . e S . TS R . — . T L . A A o T — o —

:
g
2
:
2
o
B EEEREER

PARAMETER - AS RECEIVED BASIS
(% by Weight)

ASH CONTENT 0.01

CARBON 86.38
I¥YDROGEN 12.75
VITROGEN 0.1t

JXYGEN 0.76

3SULFUR ) 0.18

-HLORINE BY X-RAY DIFF. (mg/L) 156

JTU/LB. 19,142
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RUESDAIL LABORATORIES, [INC.

APR 1 7 1890

REPORT

NN
a

LH 14201 FRANKLIN AVENUE
EMISTS - MICROBIOLOGISTS - ENGINEERS TUSTIN, CALIFORNIA 92680
ESEARCH - DEVELOPMENT - FESTING ® AREA CODE 714 e 730-6239
AREA COOE 212 o 225-1564
CABLE: TRUELABS
Energy Systems Associates april 6, 1990
LIENT 15991 Red Hill Avenue, Suite 110 DATE ’
Tustin, California 92680-7388 ebruary 26. 1990
Attention: Arlene Bell RECEIVED" !
AMPLE  gjx (6) Tedlar bags LABORATORY NO. 37992
labeled 6A, 6B, 6C, 8A, 8B and 8C
P.0. No. 53304
NVESTIGATION Edison P.0Q.: C0138903
Analyze for trace benzene by modified EPA Method 602
RESULTS
MODIFIED EPA 602 (Benzene)
Received: 2/26/90
Analyzed: 2/26/90
Nanoliters per Liter (ppb)
Benzene
6A-ELS ND< 1
6B-ELS ND< 1
6C-ELS ND< 1
8A-ELS ND< 1
8B-ELS ND< 1
B8C-ELS ND< 1
ND = Not detected.
COMPOSITION AND HEAT CONTENT (60 Degrees Fahrenheit)
#1-ELS
Volume Percent (v/v) Specific Gravity
Oxygen 1.7 0.019
Nitrogen 3.1 0.030
Methane 86.5 0.479
Carbon dioxide 1.0 0.015
Ethane 3.8 0.039
Propane 0.8 0.012
n-Butane 0.1 0.002
iso-Butane ND< 0.1 NA
_ . Total 97.90 Total 0.596
This report applies only to the sample. or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical

or similar products. As 4 multual protection to clients, the public and these Laboratories, this report is submitted and accepted for the exclusive

P L A L L LR

hamitic addrecsed and unan the condition that it is not to be used. in whaole or in part. in anv advertisine or nuhlicity matter

=N N - B i

o W KD




TRUESDAIL LABORATORIES, INC.

Energy Systems Associates
Laboratory Number 37992
April 6, 1990

Page Two

COMPOSITION AND HEAT CONTENT (60 Degrees Fahrenheit) {cont.)

#1-ELS E
BTU's per Cubic Foot
BTU's High 965
BTU's Low 872
#2-ELS
Volume Percent (v/v) Specific Gravity
Oxygen 1.8 g.020
Nitrogen 4.1 0.040
Methane 85.6 0.474
Carbon dioxide 1.0 0.002
Ethane 3.8 0.039
Propane 0.6 0.008
n-Butane ND< 0.1 NA
| iso-Butane ND< 0.1 NA
j Total 36.9 Total 0.584
_ B BTU's per Cubic Foot
BTU's High 948 )
BTU's Low 856

Respectfully submitted,
TRUESDAIL LABORATORIES, INC.

a Braﬁbl tt, Manager

nstrumental Methods




APPENDIX D

CALCULATIONS

D-1 ESR 53304-2052




Appendix D.1

General Emission Calculations

ESR 53304-2052




Page 1 of 3

E[A

1. Sample Volume and Isokinetics

EMISSION CALCULATIONS

a. Sample gas volume, dscf
Vi std = 0.03342Vy [Ppape + (H/13.6)I(Tpee/Tp) (V).
b. Water vapor volume, scf
Vu std = 0.0472 Vi (T,o¢/528%R)
¢. Moisture content, nondimensional
Bwo = Vy std/(Vm std * Vv std)
d. Staﬁk gas molecular weight, 1b/1b mole
Mdgry = 0.44(% COp) + 0.32(% 0z} + 0.28(% Np)
MWyt = dery (1 - Byg) + 18 (By,)
e. Absolute stack pressure, iwg
Ps = Ppar * Psg/13.6
f. Stack velocity, ft/sec
Vg = 290, [APTs p9.9% 28.95
Ps Miwet
g. Actual stack gas flow rate, wacfm
Q = (Vg)(Ag)(60)
h. Standard stack gas flow rate, dscfm
Qgq = Q (1 - Bwol(T,o¢/Ts)(Ps/29.92)
i. Percent isokinetic

= .17.32x T (Vg otd) . 528 °R
(1-Bwo)® x Vg x Ps x Dn T

ref

2. Particulate Emissions

a. Grain loading, gr/dscf
C = 0.01543 (Mp/Vy ctgq)
b. Grain loading at 12% COp, gr/dscf

Cl2% co, = C (12/% COp)

ESA DS-007
Rav £/R9




Page 2 of 3

€. Mass emissions, lb/hr

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

3. Gaseous Emissions, 1b/hr
M = ppm x 10-6 ¥Nj 1b/1b mole . Qsd x 60 min/hr
SV
where SV = specific molar volume of an ideal gas:
385.3 ft3/1b mole for Tpef = 528 °R
379.5 ft3/1b mole for Tpef = 520 °R

4. Emissions Rates, 1b/106 Btu

a. Fuel factor at 68 °F, dscf/106 Btu at 0% 0j

F., = 10003.60(%H) + 1.53(4C) + 0.14(2N) + 0.57(%S) - 0.46(%05, fuel)]
68 HHV, Btu/1b

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

1b/106 Btu; = ppm; x 1076 x Mg 1b 1, 209

1b mole SV 20.9-%07
d. Particulate emission factor
- 20.9
/106 Bty = C x —L M0y F yx —2
7000 gr 20.9-%02

These calculations are routinely performed on ESA's computer.

ESA DS-007
Rev. 6/89

&




Page 3 of 3

Nomenclature:

Ag

Bwo
C12% co;
C

Cp

Dn

AP _

Phar
Ps

Psg

Osd
Y

Tm
Tref

. Vi std
Vu std

stack area, ft?

flue gas moisture content

particulate grain loading, gr/dscf corrected to 12% CO;
particulate grain loading, gr/dscf
pitot calibration factor, dimensionless
nozzle diameter, in.

fuel F factor, dscf/106 Btu at 0% 0»
orifice pressure differential, iwg

% isokinetics

mass of collected particulate, mg

mass emissions of species i, 1b/hr
molecular weight of flue gas

molecular weight of species i:

NOx: 46
€6: 28
S0, 64
HC: 16

sample time, min.

average velocity head, iwg -=(JA—_5)2--—

barometric pressure, in.Hg

stack absolute pressure, in.Hg.

stack static pressure, iwg ]
wet stack gas flow rate at actual conditions, wacfm
dry stack gas flow rate at standard conditions, dscfm

specific molar volume of an ideal gas at std conditions,
£t3/1b mole

meter temperature, °R

reference temperature, °R

stack temperature, °R

stack velocity, ft/sec

volume of Tiquid collected in impingers, ml

dry meter volume uncorrected, dcf

dry meter volume at standard conditions, dscf
volume of water vapor at standard conditons, scf
meter calibration coefficient
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APPENDIX F

CHAIN OF CUSTODY

ESR 53304-2052



E I Energy Systems Associates acorroration

CERTIFICATION OF SAMPLE RECEIPT
s ] . _:7:::k£;§7 C::ﬂ::lﬂfﬂﬁ—- —
amples: N Cr Y CRes &
zZ= S 3IZ0 Y- FZL
Sample No. c/....,./ﬁ - ,/90

(Project No, _
Test No. Complete Qescription

D/ A abOH 7008 )r ETb 7 F-E00

2 (- FLS Lok tla L 7) """"',,7..2% — G L oy c{Zé,_—r_é:f—/?}(/)
T S L lan () T gy GAL [ O 76559 ()
~N

Grl-ELS Bl 1o Foulee, Gted] VU ;rzr:a-f/:9:>(/;lz?’2 -

g

Chain of Custody Prior to Shipment:

— —— —

Released by , | Time and Date Received by Time and Dateo

// /// Va4

= 220 z/£2/50
A S a0

>

Samples shippad to: G/ o aizz}‘z—v
o !ag;

Samples shipped from ESA by: Date %AO
LI
Air 8ill No.

Date 175-0/40
7—7

Samples received by:
Company:

15991 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 / (714) 259-9520 ! Telecopy: (714) 259-0372

ESA 0S-057




E I A Energy Systems Associates acorroration

CERTIFICATION OF SAMPLE RECEIPT

Samples:
Sample No. = S350~ p249
(Project No.
_ Test No. Complete Description
v SL L U= 00K i
v/ ~ 2l s L (Ve s O) i
v ,7, A s T s % 63~/95 (7= 350 ~L)

v M_&A_M (V= s00.8)
V= .‘-’760‘«@

/ Cr- FLS I 7
v é_Q_ LS. . L = /55

J_Lmaéﬁu/ == 0. ¢

Chain of Custody Prior to Shipment_:

Released by Time and Date Received by - Time and Date
A )

L .
% GA w00 _gfesfod Gt | 34pm SPofGe

Samples shipped to: 2Tz

M,&/
/4 -y

)

St

Samples shipped from ESA by: (S Zm cé: Date '2/{>éo

Carrier: Air Bill No.

Samples received by: Date

Company:

15891 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-73688 / (714) 259-9520 / Telecopy: (714) 253-0372

ESA DS-057




E [ A Energy Systems Associates acorroration

CERYTIFICATION OF SAMPLE RECEIPT

Samples: 2 S IIOY— ELS /M s 9.-2&
Sample No. f
(Project No.
Test No. Complete Description

@_LM Ttln v To/0-13, 2or gl A O/ ( -/M) |

il Sh A Edhw  Twd- (9, Fa UL Seckd X C7)

S T = un-g, Fad hl1) Zd L ()
S Bl o T sz, Ll Y (2] Sl 4 (1)

>_ Ak il = 0= s50, Fomd (1) el 4 (1)

Chain of Custody Prior to Shipment:

Released by Time and Date Received by Time and Daté

7

,ff’/:;;5%::t;/’ oSN g;ééﬁ/éi

Samples shipped to: (f::vaLr o’ o
-~

Samples shipped from ESA by: {_é :é'e s ;a/ Date ;;/zp/ga
. P

e pir BiM No.

Date 2/290/5 0
hd rd

Samples received by:

Company’”_ 17, 725 Mﬁ&/;—

15991 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 /{714) 259-9520 / Telecopy: {714) 259-0372

ESA 0S-057




( .
- R T
E jA Energy Systems Associates acorroraton

CERTIFICATION OF SAMPLE RECEIPT

Samples: -
Sample No. a2 S 330Y- FLS
(Project No.
Test No. : Complete Description
A= FO I/ 2.F s;/,_,é
2= O Z

Chain of Custody Prior to Shipment:

Re;easeW ' Afine and Date Regiveq by Time and Date
LS LF pg0p  zlnte

e i

4

Samples shippaed to: Corder oo’ T4, —.:_A
e

Samples shipped from ESA by: _ 4 e__/c_n s Date_» 4> Ao

Carri Air Bill No.
Date z‘jzj;/fn

Samples received by:

Company:#" £ / T

15991 AED HILL AVENUE, SUITE M0, TUSTIN, CA 92680-7388 / (714) 259-9520 / Telecopy: (714) 259-0372

ESA DS-057




E IA Energy Systems Associates acoaroration

CERTIFICATION OF SAMPLE RECEIPT
= STIZOY- FLS E M A2 LK

Sanp1e5°5amp}e No. - /%/%9/
(Project No. '
Test No. Complete Description
Aoge s & Eld Too-s33 400, , Lid O, co . (700~R)
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Chain of Custody Prior to Shipment:

Released by

Time and Date Received. by Time and Date

7 7 . i
B> e

Samples shipped to:

Samples shipped from ESA by &,ﬁw Date ?/g/éo

NCo = 4 Air Bi11 No.

Q‘/M Date 2/5_‘/4_49—_“

15997 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 / (714) 259-9520 / Telecopy: (714) 259-0372
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CERTIFICATION OF SAMPLE RECEIPT

—_ 42,
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Samples: o
sample No. e ST50Y EZ;
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nain of Custedy Prior to Shipmeni:
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-

Released

==

1

Time and Nate

'\' Received by

Time and Date

z/é%v

Samples shipped from ESA by:
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e quc\d“"’" ﬁof/fﬂ-f“ Ot

e

Date &=

Air 8111 fNo.

: ‘ ~, Date
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UITE 110, TUSTIN, CA 92680-7388/ (714) 259-952
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Samples:
Sample No.
{Project No.
Test No. Complete Description
L_ —
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Chain of Custody Prior to Shipment:
ﬁ___.___ —. — = = —
Released by Time and Date Received by Time and Date

l Zf//%w oy

Samples shipped to: _____zgi:;agﬁ;ix_
/LZ;,Zﬁf (E:ﬂ,atﬁiea\

Date O?A':'/S’o
Air Bill Ko ____22£i§;95?zzﬁa

Date 2-2—-90

S e
L/‘?g 994450 9/
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# Pf-’ce-a/ Yo j',,wn//gs ,Lﬁécz’?’a/ 7“01”” b lenf £H-
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Samples shipped from ESA by:
Carrier:
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ENERGY SYSTEMS ASSOCIATES

15991 AED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388
(714) 2599520 / Telecopy: {714) 259-0372

Purchase Qrder

Ef

Vendor: (‘c/(J 414 L“ é'J PO. Number C harg e .S C. E
_ : _Charge Number. _‘33’7 o4 -~ Els
ke O o by i “‘D"tg'q“‘ae' P VA
Phone: __{ } )
Code: California Resale No: SR EA 24-816623
Date Required Contact Ship via Terms Resale — Non Taxable
1.
(o€ Graml 7 ——_ Co Use — Taxable
ITEM NO. DESCRIPTION QUANTITY PRICE TOTAL
— 5 . IR T
g Tod o Loy {o- A 120.C6 ‘BZ@@@_ |
Centzene AH«J‘/J X
Veed } pa b ofefect.
Fe Lim tr
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-—L‘—)M T o SalesTax o § . LD, u
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TOTAL $ _
v}
L o o
PURCHASE ORDER NUMBER MUST APPEAR ON ALL INVOICES. SHIPPING MEMOS. BILLS OF LADING AND PACKAGES. '




REAGENT CHAIN OF CUSTODY

Clieat: .S_C‘E//fijﬁ’g g éhnrge No: . Spe
7 S
Project Manager: %);//635'

REGENTS - Enter quartity and circle description

Vater Lot #

L/Acetone /@@ < Lot #
L/Hexane ACS @ Lot #
IPA ACS Lot #
H,O, 30z Other Lot #
—_ . MeCj, - ACS G2 Lot #
L sF /0% K4 |
2l o7 &nl,/08 455G

CL 0.1 W) Al (o C domin ms Ao e
SO L an L

S0, 000X Lol L EZAO”\

FILTERS - Quantity and Description Rl

Glass Fiber 110mm 63mm 47mm A5mm 37mm

—__ Teflon 110mm FIIO ~ 6%, 67, B8/, 2’;:’ &,
75/0::.-4__ . /39'_/6'/
———_ Hexane Rinsed D5 529, »P32-533, S0,

—— & XPT el o A

ATy, /TT, /3T /3

ESA MSC-136




BOTTLES - Quantity

é 1000ml Nalgene

500ml Nalgene
257ml Nalgene i
2 €S 500ml I<hem

1000ml Acid Washed
o2 c = 500ml Acid Washed

dﬂg S 250ml Acid Washed

LAB SUPPLY CHECK LIST

é Silica Gel
L Gloves (small and large)

Q Wash Bottles
L/Foil
/Baggjes

L=

Sample Labels
L Pens '

Paper Towels

Scissors

SRl
—— Y o lilF Tweezers

/ Brushes . -

S T A 4
B el ool

Released By =

—_— e - / Date %é;éa
Received By /

Returned By Date

2 ESA MSC-136



LABORATORY NUMBER: 25563
CLIENT: CARNOT
PROJECT #: 5787

LOCATION: SUBMITTED BY CLIENT

METAL: ZINC

EPA METHOD 6010

o —— A —— S —— T ——— T T ) e S T — A — T — T T —— - T T T g o ok S T o . s S

SAMPLE ID

1 REAGENT BLANK

Frelod
2 TRIFP BLANK
3

4-MTLS

4 5-MTLS

5 7-MTLS

5D 7-MTLS
58 7-MTLS

METHOD DETECTION LIMIT =

SAMPLE VOLUME

50

50

50
50

S0

50

-50 -

0.61 ug/SAMPLE.

DATE RECEIVED: 03/07/90
DIGESTED: 03/22/90
ANALYZED: 04/10/90
REPORTED: 04/17/90
24 OF 24

FRONT FILTER AND PROBE/NOZZLE WASH

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

DATE
DATE
DATE
PAGE

Cb Curis & Tompkins, Ltg

ZINC
ug/SAMPLE |
20
63 I
50 i
62 -

e o o e bt S o o T T Y T —— —— T T —— T ————— T —————— i Wi B A o o o il Bl o o — T ——

RELATIVE % DIFFERENCE:

[ah uY o Vi
SPIKE % RECOVERY:






