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REPORT CERTIFICATION

The sampling and analysis performed for this report was carried out under my direction

and supervision.
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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
Control District and by the California Air Resources Board (ARB).

This document is the test report for the emissions tests conducted on SCE’s Alamitos
Generating Station Unit #5. The results of the tests on this u}xit 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 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 fuel 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 hexavalent chromium

- additional full set of metals by EPA draft metals method for
CARB validation study
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Two residual fuel oil samples were also analyzed for:

- Btu/lb (HHV)
- carbon, hydrogen, oxygen, nitrogen
- sulfur
- ash content
- chiloride
- full set of metals to include:
arsenic, beryllium, cadmium, total and hexavalent chromium,
copper, lead, manganese, mercury, nickel, selenium and zinc
Testing was conducted March 12 through March 16, 1990. The Carnot test team
members were supervised by Mark McDannel. Additional test team members were Arlene Bell,
Craig Fry, Jim Mulligan, Russell Pence, Paul Ewing, and Larry Farrington. Mike Escarcega and

Bernie Rapan of SCE coordinated all test activities.

Table 1-1 summarizes the results of the emissions tests while firing natural gas.
Tables 1-2 and 1-3 summarize the results of the emissions tests while firing residual fuel oil. Table

1-4 presents the results of the residual fuel oil analyses. Detailed results are included in Section 4:0.
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TABLE 1-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/ALAMITOS UNIT NO. 5
NATURAL GAS FUEL
March 12-16, 1990

5 S

Species
Benzene:
ppb ND <1
lb/hr ND <0.013
lb/MMBtu ND <22x 10*
Formaldehyde
ppb 47
Ib/hr ’ 024
lb/MMBtu 3.9 x 10°
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TABLE 1-2
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/ALAMITOS UNIT NO. 5
RESIDUAL FUEL OIL
March 12-16, 1990

w

Species
Benzene:
ppb ND <1
ib/hr ND <0.016
Ib/MMBtu ND <24 x 10%
Formaldehyde
ppb , ND <10
Ib/hr ND <0.059
Ib/MMBtu ND <1.1x 10°
Total PAH
pg/m? 403
Ib/hr 0.0185
lb/MMBtu 3.26 x 10°

M
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TABLE 1-3
SUMMARY OF TRACE METALS RESULTS
SCE/ALAMITOS UNIT NO. 5

M

Metal pg/m? Ib/hr ib/MMBtu
Arsenic 253 0.12 20x 10%
Beryllium <0.19 <8.8 x 10* <1.5x 107
Cadmium <1.8 <79x10° <14x10%
Chromium (total) 8.0 0.038 6.4 x 10
Chromium (hexavalent) 3.7 0.018 3.0x 16“'
Copper 14.8 0.068 12x 10°
Lead 27.1 0.12 22x 107
Manganese 32.7 0.14 2.6 x 10°
Mercury ND <5.0 ND <0022  ND <40x 10*
Nickel 377 1.70 3.0 x 10*
Selenium <4.2 <0.019 <34 x10°
Zinc " 566 2.59 45 x 10*

M
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TABLE 14

FUEL ANALYSIS SUMMARY

SCE/ALAMITOS UNIT NO. 5
RESIDUAL FUEL OIL

March 12-16, 1990

1-6

Parameter
Btu/lb (HHV) 19,035
Carbon, % 8522
Hydrogen, % 12.54
Nitrogen, % 0.01
Oxygen, % 2.06
Sulfur, % 0.15
F factor, dscf/MMBtu @ 0% O, and 60°F 9,063
.. Chlorine, mg/1 150
Arsenic, mg/1 ND <1.1
Beryllium, mg/l ND <0.22
Cadmium mg/1 ND <0.22
Chromium, mg/l 0.41
Hexavalent Chromium, mg/l ND <0.50
Copper, mg/1 2.9
Lead, mg/1 ND <1.1
Mercury, mg/l ND <0.10
Manganese, mg/l 0.23
Nickel, mg/1 6.7
Selenium, mg/| ND <1.0
Zinc, mg/l 0.94

m
ND - not detected
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SECTION 2.0

UNIT DESCRIPTION

Unit 5 at the Alamitos Generating .Station consists of a Babcock and Wilcox utility
boiler and steam turbine electric generator. The boiler and generator have a full load rating of 480
megawatts. The boiler is capable of firing natural gas or residual fuel oil via 16 cells/32 burners.
The cells are arranged in a 4 x 4 opposed firing pattern. Gas flow through the boiler is provided
by 2 forced draft fans. The gas flow is divided into two separate streams each with a fan and a
horizontal rotary air preheater. Flue gas recirculation is injected through the furnace hopper at
lower loads for steam temperature control and to the windbox at higher loads for NO, control.

Figure 2-1 shows a cross sectional view of the boiler and related ductwork.
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Figure 2-1. Alamitos Unit 5 480 MW boiler, showing sample location.
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SECTION 3.0

TEST DESCRIPTION

31 TEST CONDITIONS AND TEST SCHEDULE

The tests on Alamitos Generating Station Unit No. 5 were conducted with the boiler
firing at or near full normal load, under normal operating conditions except as noted below. Testing
was conducted with the turbines firing both residual fuel oil and natural gas fuels. Table 3-1 gives
the tests conducted for each fuel type, and Table 3-2 presents the test log for the program, including

unit load and fuel type. Detailed unit data for each test are presented in Appendix C.

TABLE 3-1
TEST SUMMARY

SV

Fuel Species Measured by Source Test

Residual Fuel Qil Benzene, Formaldehyde, PAH,
metals, chromium (Aiso fuel
analysis for metals, chloride)

Natural Gas Benzene, Formaldehyde

-

There were no unusual or abnormal operating events during the tests which would impact

interpretation of the results.
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TABLE 3-2
UNIT OPERATION DURING AB2588 TESTING
SCE/ALAMITOS UNIT NO. 5
March 12-16, 1990

R )

Test Time Load

No, Date From/To Method Location Fuel MW Net
1-Chr-$ 3/12 1526/1744 Chrome South Duct QOil 472
2-MilsN 3/13 0906/1124 Metals North Duct Cil 47
2-Mitls-§ 3/13 0906,/1130 Metals South Dugt oil 47
3-Mus-N 3/13 1323 /1546 Metals North Duct oil 468
3-Mils-S 3/13 1320/1547 Metals South Duct Oil 468
4-Cr-N 3/13 1622/1842 Chrome North Duct Oil 470
S-Mils-N 3/14 08251057 Metals North Duct oil 465
5-Mtls-S 3/14 0325/1045 Metals South Duct Oil 465
5A-Benz 3/14 0902/0912 Benzene North Dua oit 465
5B-Benz 3/14 0919/0928 Benzene North Duat 0Qil 465
5C-Benz 3/14 0946/0957 Benzene South Duct Oil 465
SD-Benz 3/14 1006/1020 Benzene South Duct Oil 485
6Cr-N 3/14 1223/1444 Chrome North Duct Oil 466
6-PAH-S 3/14 1256/1634 PAH South Duct GQil 466
Cr-Blank 3/ 15 ~ (900 " Chrome South Duct . -0l -
PAH-Blank 3/15 ~1100 PAH South Duat Oil -
7-PAH-N 315 0902/1245 PAH North Duct oil 4n
8-PAH-S 3/15 1526/1744 PAH South Dua oil 470
8A-Form 3/15 1405/1435 Formaldehyde North 43 oit - 470
&B-Farm 3/15 1538/1608 Formaldehyde South 3-3 Qil 470
8C-Form 3/15 1614/1644 Formaldehyde South 3-5 il 470
9.Vel-N 3/16 105471140 2/4 North Duat Gas 476
9-Vel-S 3/16 0933/1017 2/4 South Dua Gas 476
9A-Benz 3/16 0930/0950 410A South 3-3 Gas 476
9B-Benz 3/16 095571015 410A South 4-3 Gas 476
9C-Benz 3/16 1110/1130 410A North 3-3 Gas 476
9A-Form 3/16 093771007 430 South 3-3 Gas 476
9B-Form 3/16 1015/1045 430 - South 43 Gas 476
9C-Form 3/16 1112/1142 430 North 4-3 Gas 476

Metals Blank 3/16 - -
Metals Blank 3/16 - -

e e et
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32 SAMPLE LOCATIONS

Samples were collected from ports installed in the exhaust ducts downstream of the air
preheater and 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. Figure 3-1 shows a more detailed sketch of
the sample location. Samples were collected using ports located in each of the two ducts. One run
of each type of test consisted of one test in each duct. To obtain triplicate tests for PAH,
chromium, benzene, and formaldehyde, two tests were performed in one duct and one test was
performed in the other duct. The procedures used to obtain average emission rates are listed
below:

1. 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 emission rate = average concentration x total

exhaust flow.

Metals tests were run at both ducts simultaneously for a total of six metals tests in order
to comply with CARB requirements for additional data for its metals method validation study. The
average emission rates were obtained in a similar manner as above using all six metals tests. The
average mass emission rate in lb/hr is equal to the average concentration times the average total

stack exhaust flow.

‘ Based on three dimensional flow tests performed on the identical unit Redondo 8, 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 and related information used at Alamitos Unit No. 5 are listed in
Table 3-3. Table 3-3 lists the test procedures for air emission tests. Descriptions of standard
procedures are included in Appendix A. Additional information and modifications to standard

procedures are presented below.
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Figure 3-1. Sample Locations for Alamitos 5
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331 Benzene

Triplicate samples for benzene analysis were collected in Tedlar bags on each fuel type.
The samples were analyzed by gas chromatography by Truesdail Laboratories in Tustin, California.

332 Formaldehyde

Triplicate formaldehyde samples on each fuel type were collected non-isokinetically
using midget impingers in acidic 2,4-dinitrophenylhydrazine solution. The analyses for formaldehyde

were performed by HPLC by Radian Laboratories, in Austin, Texas.
333 Polycyclic Aromatic Hydrocarbons (PAH

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

moisture and any PAH that might pass through the resin.

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

Zenon and the percent recovery were reported along with the results.

GC/MS with selective ion monitoring was used to analyze PAH. This procedure
provides the lowest detection limits possible for these samples. In accordance with Appendix C-1

of "Emission Inventory Criteria and Guidelines", the following PAH species were quantified:

Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzof[b]fluoranthene
Benzo[k]fluoranthene
Benzo{a]pyrene
Benzo[g,h,i]perylene
Chrysene
Dibenz[a,h]anthracene
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TABLE 34
PAH TEST INFORMATION

m

Sampling Method

Analytical Method

Analytical Laboratory

Expected Levels

Analytical Lower Detection Limit
Sample Volumes

Internal Standards

Surrogate Standards

Blank

Fractions to be Analyzed

Chain of Custody

Sample Train Assembly and Recovery

Glassware Cleaning

CARB 429

GC/MS

Zenon Environmental

Less than 10 ng/m? per species
10-100 ng per species

2-3 m? (2-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

Performed in on-site clean room to minimize chance
of contamination

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

M

3-7 ESR 53304-2053




[ i | — il | ] i N - I

Fluoranthene
Fluorene
Indeno[1,2,3,-cd]pyrene
Naphthalene
Phenanthrene

Pyrene
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 provided 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
selected duplicate multimetals tests to be performed to support their metals method validation

study. Therefore, two multiple metals trains were run simultaneously in the north and south ducts.

~ 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 Multiple 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 foilowing exceptions:
1 The filter is teflon<oated 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.
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TABLE 3-5

FULL SET OF METALS ANALYSIS

st

Sampling Analytical Detection Limit
Metai Method Method pg/m’

Chromium CARB 425 Graphite Furnace AA 1.3

Hexavalent CARB 425 Ion Chromatography 0.4

Chromium w/0.1 N NaOH ‘

Beryllium EPA Draft Metals ICP 04
Method

Arsenic CARB Draft Metals Graphite Furnace 0.5
Method

Cadmium EPA Draft Metals ICp 0.6
Method

Copper EPA Draft Metals ICP 0.8
Method

Lead EPA Draft Metals ICP 42
Method

Manganese EPA Draft Metals ICP 0.8
Method

Mercury EPA Draft Metals Cold Vapor AA 2.1
Method

Nickel EPA Draft Metals ICP 0.8
Method

Selenium EPA Draft Metals 1CP 4.2
Method

Zinc EPA Draft Metals ICP 3.7
Method

_ R
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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 portion was analyzed for mercury only.
Curtis and Tompkins performed the analyses in their Los Angeles and Berkeley laboratories.

Since the California Air Resources Board required 3 additional identical muitiple metals
trains to be run for their metals validation study, the results of all six are included in the calculation
of the final results.

3342 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

prt;cedure invéi{fzng ion chro_:'h_atdgraphy' for analysis of hexavalent chromium. These 7éhanges 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 Angeles.
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TABLE 3-6
HEXAVALENT CHROMIUM MEASUREMENT TECHNIQUES

1

Method 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

335 Residual Fuel Qil Samples

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

- Btu/lb

- 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.
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34 QUALITY ASSURANCE

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

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

1.

8.

9.

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

Preparation of a QA manual for internal use
Standardization of reporting and review procedures

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

Scheduling of internal QA and training meetings

Complete documentation of instrument calibration and CEM
performance data

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

Monitoring of new and emerging methods and technologies.

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

1.

2.

3.

4,

Equipment calibration data
CEM calibration data
CEM performance data

Chain of custody on all samples

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 emissions tests performed at SCE'’s Alamitos
Generating Station Unit No. 5. All data sheets, calculations, laboratory reports and quality

assurance information are included in the Appendices.

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

the tests are presented in the following subsections.

4.1 Benzene

42  Formaldehyde

43 Polycyclic Aromatic Hydrocarbons (PAH)
44 Metals

45 Chromium and Hexavalent Chromium
46 Fuel Analysis

47 Test Summary and Isokinetics
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TABLE 4-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/ALAMITOS UNIT NO. 5
NATURAL GAS FUEL
March 12-16, 1990

o

Species

Benzene:

ppb ND <1
" Ib/hr ND <0.013

Ib/MMBtu ND <2.2 x 10%

Formaldehyde
ppb - 47
Ib/hr 0.24
Ib/MMBtu 39x 10°
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TABLE 4-2
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
SCE/ALAMITOS UNIT NO. 5
RESIDUAL FUEL OIL
March 12-16, 1990

Species
Benzene;
ppb ND <1
Ib/hr ND <0.016
1b/MMBtu ND <2.4 x 10°*
Formaldehyde
ppb ND <10
Ib/hr ND <0.059
Ib/MMBtu ND <1.1x 10°
Total PAH
pg/m’ 4.03
Ib/hr 0.0185
Ib/MMBtu 3.26 x 10
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' TABLE 4-3
SUMMARY OF TRACE METALS RESULTS
SCE/ALAMITOS UNIT NO. 5

#

Metal pg/m’ Ib/hr Ib/MMBtu
Arsenic 253 0.12 2.0x 10°
Beryllium <0.19 <8.8x 10* <15x 107
Cadmium <18 | <79x 106? <14 x 10°¢
Chromium (total) 8.0 0038 6.4 x 10°
Chromium (hexavalent) 37 0.018 3.0x 10°¢
Copper 14.8 0.068 1.2 x 10°%
Lead 27.1 0.12 22 x 10°
Manganese 32.7 0.14 2.6 x 10°
Mercury ND <5.0 ND <0.022 ND <4.0x 10°¢
Nickel 377 1.70 30 X 104 "
Selenium <42 <0.019 <34x10°
Zinc 566 2.59 4.5 x 10*

M
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TABLE 4-6

FORMALDEHYDE RESULTS
SCE/ALAMITOS UNIT NO. 5
" MARCH 1990

Test No. 8A-Form-N 8B-Form-S 8C-Form-S Average
Date 03/15/90 03/15/90 03/15/90

ppb ND <8 ND <11 ND <11 ND <10
Ib/hr - - - ND <59 x 102+*
Ib/MMBtt  ND <83 x 10* ND <1.1x 10°* ND <1.2x 10° ND <1.1x 10°

Test No. 9A-Form-S 9B-Form-S 9C-Form-N Average
Date 03/16/90 03/16/90 03/16/90

ppb 75 30 36 47
Ib/hr 0.193* 0.078* 0.092* 0.242**
Ib/MMBtu 63x10° 2.6 x 10° 3.0x 10°F 39x 10%

Do e ——————— L -
* lb/hr for individual test duct

** unit total Ib/hr (both ducts)

NOTE: Results on gas fuel are blank corrected
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4.3 PAH

PAH samples were analyzed by Zenon Environmental, Ontario, Canada. Results for
the PAH tests are presented in Table 4-7. Detailed results, including test by test breakdowns and
field blank results, are presented in Appendix C.6. The average total PAH values were:

Total PAH, pg/dscm  4.03
Total PAH, Ib/hr 1.85 x 10%
Total PAH, lb/MMBtu 3.26 x 10
The total PAH values reported above are comprised of the following components:
1. Detection limits for eight gpecies not detected: 2%
2. Naphthalene: 82%
3. Ot'her species detected: 16%

Naphthalene accounts for 82% of the total PAH measured. it should be noted that naphthalene
is a decomposition product of XAD-2 resin. Although resin modules are stored in ice chests to
minimize decomposition, it is still common to see measurable naphthalene levels in both PAH test
samples and in blank samples. For this test series, there were 13 micrograms of naphthalene
detected in the field blank, and 19 to 24 micrograms detected in the test samples. It is possible that
much of the reported naphthalene emissions (after correction for field blank values) are due to

resin decomposition and not to unit emissions.
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TABLE 4-4
FUEL ANALYSIS SUMMARY
SCE/ALAMITOS UNIT NO. 5
RESIDUAL FUEL OIL
March 12-16, 1990

M

Parameter

Btu/Ib (HHV)

Carbon, %

Hydrogen, %

Nitrogen, %

Oxygen, %

Sulfur, %

F factor, dscf/MMBtu @ 0% O, and 60°F

Chlorine, mg/l
Arsenic, mg/1
Beryllium, mg/l
Cadmium mg/1
Chromium, mg/1
Hexavalent Chromium, mg/i
Copper, mg/1
Lead, mg/1
Mercury, mg/l
Manganese, mg/l
Nickel, mg/1
Selenium, mg/]

Zinc, mg/]

19,035
8522
12.54

0.01
2.06
0.15
9,063

150

ND «1.1

ND <0.22
ND <0.22
. 041

ND <0.50
2.9

ND «<1.1

ND <0.10
0.23

6.7

ND <10

0.94

o e e ]

ND - not detected

4-5
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4.1 BENZENE

Triplicate samples for benzene analysis were collected in tedlar bags for each fuel type
and analyzed by Truesdail Laboratories, Inc. in Tustin, CA. The results are summarized in
Table 4-5. Detailed results are presented in Appendix C.4. Benzene was not detected in any
sample, with a detection limit of 1 ppb.
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TABLE 4-5
BENZENE RESULTS
SCE/ALAMITOS GENERATION STATION UNIT NO. 5
MARCH 1990

Test No.  5A-Benz-N 5B-Benz-N 5C-Benz-S Average
Date 03/14/90 03/14/90 03/14/90

ppb ND <1 ND <1 ND <1 ND <1
Ib/hr ND <0.016
Ib/MMBtu ND <24 x 10%

Test No. 9A-Benz-S 9B-Benz-S 9C-Benz-N Average

Date 03/16/90 03/16/90 03/16/90

ppb ND <1 ND <1 ND <1 ND <1

Ib/hr ND <0.013
~—lb/MMBtu T ND <22 x 10°*

L
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42 FORMALDEHYDE

Formaldehyde samples were analyzed by Radian Corporation, Morrisville, N.C. The
formaldehyde results are presented in Table 4-6. Detailed results are presented in Appendix C.5.
No formaldehyde was detected on oil fuel. '

Detectable levels were found on gas fuel. The average concentration was 47 ppb, and
the average emission rate was 3.9 x 10* Ib/MMBtu.
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TABLE 4-7
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS
SCE/ALAMITOS UNIT NO. 5

MARCH 1990

L .. - -~ - """~ "]

Test No. 6-PAH-S 7-PARN 8PAH-N Average

Date: 03/14/89 03/15/89 03/15/89

rg/m? pg/or xg/m* pg/m® 1b/hr 1b/MMBtu

* Naphthalene 3.1 20 48 329 1.51 x 102 267x10% '
7 Acenaphthylene ND <.011 ND <.008 ND <011 ND <001 ND <4.63x10° ND <815x10° ’
; Acenaphthene 1.02 057 - 12 0.57 260 x 167 455x 107 °
« Fluorene 044 026 023 0.03 145x10* 255x 10 ~
! Phenanthrene 040 037 015 0.03 140 x 107 245x10% °
¢ Anthracene 013 ND <008 ND <.011 001 496 x 10 873x10° ¢
7 Fluoranthene ND <.011 013 ND <011 <001 <534 x10° <941x10°
% Pyrene ND <.011 009 ND <011 <001 <4.78 x 10° <842x107 ¢
~ Benz(a)anthracene ND <.011 ND <.009 ND <011 ND <001 ND <4.63x10° ND <815x 107 °
r-Chrysene- . ND <.0it ND <.008 ND <011 ND <001 ND <463x10° ND <815x10°
+ Benzo(b+k)fluoranthene ND <011 ND <.008 ND <011 ND <001 ND <4.63x10° ND <815x107
7 Benzo(a)pryreng ND <011 ND <008 ND <011 ND <001 ND <463x10° ND <815x 107
+, Indeno(1,2,3-cd)pyrene ND <.011 ND <008 ND <011 ND <001 ND <463x10° ND <8.15x 107
~, Dibenzo(a h)anthracene ND <011 ND <008 ND <011 ND <001 ND <4.63x10° ND <8.15x 107 _
s Benzo(g,h,i)perylene ND <.011 ND <008 ND <011 ND <001 ND <463x10° ND <8.15x 107

TOTAL PAH 432 271 5.05 4.03 1.85 x 102 326 x 10°¢

4-11
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44 METALS

The results of the metals tests from the multimetals train are summarized in Table 4-8.
Detailed results are presented in Appendix C.7. The table shows that mercury was not detected in
any sample. Beryllium was emitted at an average rate of 0.00088 Ib/hr. Six metals were emitted
at rates between 0.0079 and 0.14 1b/hr (arsenic, cadmium, copper, lead, manganese, selenium) and
nickel and zinc were emitted at 1.7 to 2.6 ib/hr.

Each metals train was analyzed in two sample fractions: the probe and filter fraction,
and the impinger fraction. The KMnO, impinger was analyzed for mercury only. On some tests,
a metal was not detected in one of the two fractions. In this case, the detection limit was added
to the result of the other fraction. This is noted by the "<" designation on some results. All

detected results were blank corrected using the reagent blank.
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METALS EMISSIONS RESULTS FROM EPA DRAFT METHOD

TABLE 4-8 (
SCE/ALAMITOS UNIT NO. 5 !

e

RESIDUAL OIL

Test No. 2-North 2-South 3-North 3-South 5-North 5-South Average

|
Flow rate, 1,218,000 !
dscfm (stack) |
0, % 55 6.1 61 6.4 6.0 59 6.1
Species pg/m’ " ag/m® rg/m3 pg/m’ ng/m’ pg/m? ug/m’ Ib/hr ib/MMBtu
Arsenic 12.0 <99 16.0 <153 153 833 253 0.12 20x10°
Beryllium <0.15 <0.46 <0.04 <0.17 <0.17 <0.17 <019 <88x10™ <1.5x 107
Cadmium <21 <18 <3.1 <12 <14 <08 <18 <79x103 <1.4x 10®
Copper 103 304 114 129 147 9.0 148 0.068 12x 10°
Lead 239 317 34.1 343 73 16.0 271 0.12 22x10%
Manganese  8l.1 19.2* 14.0 6.1° 172 583 327 0.14 26x 10°

Mercury ND <77 ND <59 ND <40 ND <43 ND <38 ND <45 ND <50 ND <0022 ND <40x 10°

Nickel 466 322 407 363 408 296 37 1.70 30x10%
Selenium ND <27 <24 <114 <33 ND <20 <35 <42 <0.019 <34 x 10°
Zing 449 1,167 418 442 524 394 566 259 45x 10

® These samples include the filterable particulate fraction only - the impinger solutions were contaminated by KMnO,
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45 CHROMIUM AND HEXAVALENT CHROMIUM

The results of the chromium tests are presented in Table 4-9. Detailed results are
presented in Appendix C.7. Chromium and hexavalent chrome were detected in all samples. Total

chromium emissions averaged 0.038 Ib/hr, while hexavalent chromium emissions averaged 0.018

1b/hr.
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TABLE 4-9 .
CHROMIUM AND HEXAVALENT CHROMIUM EMISSIONS
SCE/ALAMITOS UNIT NO. 5
RESIDUAL OIL

=== -

Test No. 1-Cr-So 4-Cr-No 6-Cr-No Average

Flow rate, dscfm 607,500* 578,400* 629,700* 1,211,555%*
0, % 6.20 ' 591 621 6.1
Chromium
ng/m® 4.02 3.16 16.81 8.0
b/he 0092* 0068* 040 038*+
Ib/MMBtu 3.2 x 10°  25x10% 14 x 10° 6.4 x 10°

Hexavalent Chromium

pg/m* . 098 1.26 8.94 373
Ib/hr 0022* 0027+ 021* 018**
Ib/MMBtu 7.9 x 107 9.9 x 107 7.2 x 10¢ 3.0x 10°

* Value for single test duct

** Value for total unit
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4.6

fuel.

FUEL ANALYSIS
The fuel oil analysis results are shown in Table 4-10 for oil fuel and Table 4-11 for gas
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TABLE 4-10

FUEL ANALYSIS SUMMARY

SCE/ALAMITOS GENERATION STATION UNIT NO. 5
RESIDUAL FUEL OIL

March 12-15, 1990

B

Parameter
Btu/Ib (HHV) 19,035
Carbon, % 85.22
Hydrogen, % 12.54
Nitrogen, % 0.01
Oxygen, % 2.06
Sulfur, % 0.15
F factor, dscf/MMBtu @ 0% O, and 60°F 9,063
Chlorine, mg/1 150
Arsenic, mg/1 ND <1.1
Beryllium, mg/l ND <022
Cadmium mg/1 ND <0.22
Chromium, mg/1 0.41
Hexavalent Chromium, mg/l ND <0.50
Copper, mg/1 29
Lead, mg/l ND <«<1.1
Mercury, mg/1 ND <0.10
Manganese, mg/1 0.23
Nickel, mg/1 6.7
Selenium, mg/1 ND <1.0
Zinc, mg/l 0.94

ND - not detected
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TABLE 4-11
FUEL ANALYSIS SUMMARY
SCE/ALAMITOS GENERATION STATION UNIT NO. 5
NATURAL GAS FUEL
MARCH 16, 1990

e —

Yolume % .
Methane 84.7
Ethane 35
Propane 0.7
Butane 03
CO, 12
Nitrogen 5.2
Oxygen : 1.8

- - - Higher heating value, Btu/scf __ : - 947

at 60°F

F factor, dscf/MMBtu @ 0% O, 8,449

and 60°F
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47 TEST SUMMARY AND ISOKINETICS

A summary of the isokinetic and velocity tests performed is presented in Table 4-12.

All tests were within the required range of 90 to 110% isokinetics.
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TABLE 4-12
SUMMARY OF TEST CONDITIONS FOR ISOKINETIC AN VELOCITY TESTS
SCE/ALAMITOS UNIT NO. 5
MARCH 1990

A —

Test Date Time Vmg, Quq 0, co, % Isokinetic
1-Cr-S 312 1526/1744 ' 52.67 607,522 620 10.83 97.56
2-Muls-N 313 0906/1124 4135 503,445 551 11.81 95.50
2-Mtls-S 3/13 0906/1130 3347 627,634 6.09 1136 95.87
3-Mils-N 3/13 1323/1546 52.88 623,384 6.68 1091 98.63
3-Mtls-S 3/13 1323/1547 5762 633,724 6.44 1110 10230
4-Cr-N 3/13 1622/1842 5034 578,386 39 1146 10120
5-Mtls-N 3/14 0825/1057 5537 630,002 5.99 11.61 102.19
3-Mils-S 3/14 0825/1045 5514 635,740 5.85 11.72 97.60
6-Cr-N 3/14 1223/1444 56.49 629,680 621 11.09 10431
6-PAH-S 3/14 1256/1634 7990 649,848 6.05 1121 92.23
7-PAH-N 3/15 0902-1245 78.61 574,573 632 11.01 106.05
8-PAH-S 3/15 1526/1744 8135 653,837 648 . 1080 95.83
9.-Vel-N 3/16 1054 /1140 21.61 541,965 483 954 -
9-Vel-S 3/16 0933/1017 y2A1)\ 543,875 433 9.83 -
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APPENDIX A

MEASUREMENT PROCEDURES

Oxygen (O,) by Continuous Analyzer
Carbon Dioxide (CO,) by Continuous Analyzer
Benzene by Gas Chromatography
Semi-Volatile Organic Sampling Train Procedures
Formaldehyde by HPLC
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Method:

Applicable

Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

Ranges:
Accuracy:
QOutput:
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 a positive interference. Acid
gases will consume the fuel cell and cause a slow calibration drift.

90% <7 seconds

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

An electrochemical cell is used to measure 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.

ESR 53304-2053




Method:

Applicable

Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

Accuracy:
Ranges:
Qutput:
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 N

0-5, 6-10, 0-25%

0-10 mV

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

1.2 seconds

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

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

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
anatyzed by gas chromatography/photo ionization detection for volatile organic
compounds. ,

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

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

Carmot subcontracts these analyses to qualified local Jaboratories experienced in
these analytical procedures.
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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

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

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

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

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

Glass or teflon tubing

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

7. Dry impinger with stub stem

8. Smith-Greenburg impinger with 100 ml DI H,0
9. Dry impinger as a knockout

10. Impinger containing silica gel

11. Leak-free vacuum pump

12. Calibrated dry gas meter

AR W

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 contaminaticn.
Sample train components are open to the air for as short a time as possible; and
during transport to and from the stack, all components are sealed with hexane
rinsed aluminum foil.
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Sample
Recovery:

Field Blank:

Sample
Custody:

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

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

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

Reference:

Principle:

Sampling

Procedure:

Analytical

Procedure:

Formaldehyde by HPL.C
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 m! of aqueous acidic DNPH solution. Samples are
recovered with DNPH solution into precleaned glass bottles, refrigerated and
analyzed within 7 days.

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

Principle:

Sampling
Procedure:

Sample
Recovery and
Analysis:

Total and Hexavalent Chromium by CARB Method 425
CARB Method 425, including proposed changes, adopted 1990

A metered flue gas sample is collected isokinetically and total and hexavalent
chromium is collected on a heated filter followed by a series of impingers
containing 0.1N sodium hydroxide solution.

The sample train used in the tests is shown in the following figure. The sample
is drawn isokinetically through a glass nozzle and a glass probe, followed by two
Smith-Greenburg impingers which each contain 100 mi of 0.1N sodium hydroxide
solution, a teflon-coated back-up filter, an empty impinger, and an impinger
containing silica-gel. 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 miaintain
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.

b

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

1. Probe and nozzle - 0.1N NaOH wash and brushing

2. Impingers and connecting glassware - 0.1N NaOH wash

3.  Back-up filter - added to impinger catch on-site

Half of each sample fraction is analyzed for hexavalent chromium by ion
chromatography. The other half of the sample is composited and decomposed
with nitric acid and hydrogen peroxide. The solution from the acidic

decomposition is analyzed for total chromium by graphite furnace atomic
absorption spectrophotometry. Analyses of reagent blanks spikes and duplicates

are also performed.
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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 heated filter 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 velomty 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
3. 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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APPENDIX B

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:

Development and use of an internal QA manual.

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

Chain of custody.

Training.

Knowledge of current test methods.

Agency certification.

NomALD M

Each of these areas is discussed individually below.

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

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

The most important review is the one that takes place before a test program begins.
The QA Officer works closely with Source Test Division personnel to prepare and review test

-protocols. Test protocol review includes selection of appropriate test procedures, evaluation of any -~ -

interferences or other restrictions that might preclude use of standard test procedures, and
evaluation and/or development of alternate procedures.

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

Sample acquisition and conditioning system leak check.
2-point analyzer calibrations (all analyzers)
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 53304-2053




TABLE B-1.
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB

M

Standard of
Comparison or

Instrument Frequency of Method of
Type Calibration Calibration Acceptance Limits
Orifice Meter 12 months Calibrated dry test +2% of volume
(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 thermometer or + 1.5% for >400°F
NBS calibrated
platinum RTD
Temperature 6 months Precision i + 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 Nozzies 12 months Nozzle diameter Range <+ 0.10 mm for
check micrometer three measurements
Continuous Depends on use, As specified by Satisfy all limits
Analyzers frequency, and manufacturers specified in operating

performance

operating manuals,

EPA NBS gases, and/

or ref. methods

specifications

B4
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TABLE B-2.
EQUIPMENT MAINTENANCE SCHEDULE
Based on Manufacturer’s Specifications
and Carnot Experience

W

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
After each test, if
used in H,S sampling
or other corrosive
atmospheres
Sampling 1. Absence of Asrequired As réédmmended
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

s
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STATE OF CALIFORNIA George Deukmejian, Governor

AIR RESOURCES BOARD
1102 Q STREET

F.O. BOX 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:

[esting 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, 1930
during which time a field audit of your company's testing ability
nay 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. All correspondance should
be addressed to me at the post office box above, :

Sinciizli;\_;d”/,,///

James J. Morgester, Chief
Compliance Division




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
sgurce test report.

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

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

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

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

Attendance at EPA-sponsored training courses.

Enroliment 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 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.

B-6 ESR 53304-2053
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2tate of California
AIR RESOURCES BOARD

Executive Qrder §-482

WHEREAS, the Air Resources Board (“Board”), pursuant to
Section 41512 of the Califorpnia - Health and Safety Code, has
established the procedures contained in Section 91200-91220, Tittle
17, <California Code of Regulations, to allow the use of

independent testers for compliance tests required by the Board;
and

WHEREAS, - pursuant to Sections 91200-81220, Title 17,
California Code of Regulations, the Executive O0fficer 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 (HOx, and 02).

HOW, 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,
Californiz Code of Requlations.

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

Executed at Sacrameato, California, this 737 day
of Jon 12~ 1989.

s

Jdames J. Morgester, Chief
Compliance Division
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ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

"ALIBRATED BY JJIM DATA ENTRY BY JIM
JATE 03/21/90 BAROMETRIC PRESSURE 30.08
*IELD GAS METER I.D. ES-8 TEST METER ES-13
INITIAL Yd 0.990 TEST METER Y (Yt) 1.000
INITIAL HE&  1.920 TEST METER LAST CAL.12/89
FIELD METER | TEST METER [ RESULTS [
VOLUME |TEMP.| TEMP |DELTA | TIME |VOLUM|TEMP. Q Y He
cu. £t. IN oUT WH20 | min. cu.ft 'F cfm
7.24 99 86 | 1.50 10 |6.85 68 |0.72 |0.986 |1.72
7.19 | 102 90 | 1.50 10 [6.78 68 (0.72 |0.990 |1.73
7.20 [105. 91.5 | 1.50 10 |6.77 | - 68 |0.72 |0.991 [1.74
AVERAGES 0.989 1.73

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

[




E/A

POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By A e 075 0 Test Meter ID L~ L3
Date /20 [ 50 Test Meter Y (Y,) /.00
Field MeterID £ ¢ -~ & Test Meter Last Cal __ /2~ 7y -4

Barometric Press co. . of

Test Program Preceding Calibration Check —SCc ’/ /A pit08

Average AH from Test Runs

Maximum Vacuum from Test Runs

A - |
Field Keter ) | Test Meter - -
Temoerature . Temoerature
Final | Initial] volune | Inlet | Outlet Time Final | Initial| Volume
aH Yolune | Volume (Vdg) (ti) (to) Vacuum [{1)) Volune | Volume (Vm) Inlet Qutlet
TN
_ 95 | v (e | ¢er
/5 Agz.aets30.001 ). 2400723 | e | I~ /2 by bwpaplg el (v | o
. 2l | &F ‘ (e | <
'35 Loy yerlss ae0| /-1 723 [ 4 A V00 Oy, yatlwigad 7 2w | €&
2y G/ Lo | €&
- 2
5 Ny yenlton s 1203 7o 5~ V0-9° by aud sy mp e TH | CE | 2
ESA/MSC-165 DS-108
6/89




ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

ALIBRATED BY JJM DATA ENTRY BY JTM
DATE 03/11/90 BAROMETRIC PRESSURE 30
FIELD GAS METER I.D. ES-8 TEST METER ES-13
INITIAL Yd 0.990 TEST METER Y (Yt) 1.000
INITIAL HE& 1.920 TEST METER LAST CAL.12/89
FIELD METER | TEST METER | 'RESULTS ]
VOLUME |TEMP.| TEM DELTA | TIME |VOLUM|TEMP. Q Y He
cu.ft. IN ouT "H20 min. cu.ft 'F cfm
5.67 77 62.5 | 1.00 10 |5.46 58 {0.57 |0.984 |1.81
5.70 86 67.5 | 1.00 10 |5.44 58 |(0.57 |0.988 |1.81
5.72 88 71.5 | 1.00 10 |5.42 58 |{0.57 |0.985 [1.81
AVERAGES 0.986 1.81

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




E[A

POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By ‘ ZZZ'Q [l 25y Test Meter ID LS/ 3
Date 3/l J T2 Test Meter Y (Y) ___/-©°
Field Meter ID S - Test Meter Last Cal ___ /2 /7 /’f - ?

Barometric Press 20-0°9

Test Program Preceding Calibration Check

Average AH from Test Runs _

Maximum Vacuum from Test Runs

6/89

“Field !iéter Test Heter
Temoerature Tenperature
final | Initial] Volune | Inlet | Qutlet ] Yime Final | Initial| Volume
oY Yolume | VYolume wdg) (ti ) (to) Vacism 0y Volune | Volume (Vm) Inlet | Outlet
N 75~ | ¢ 1 s | T
L0 ligo.ssal B yegs e T8 ¢ 7 | 2 | oo lagyacrlang 15, \5.9¢ (o | =€
' g4 (¢ : : S| sz
1.0 s sstiso 8|5 T o7 [ 25 | A VoorhgrslagadS 19 se o7
- g4 | 72 agt7ef ﬁ — | 5
10 Vst onpsialS AP 52173 9 Vo eoboscinligmels Ao o
/i
ESA/MSC-165 DsS-108
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SAMPLERS INCORPORATED
4215 WENDELL DAIVE GATLANTA, GEORGIA 30336

)
CONTROL UNIT CALIBRATION
pate -2/~ 5% Box No. /54 ~-Z0 % CES"”S/>
Barometric pressure, Py =30,30in. Hg Dry Gas Meter No. )
Temperature
Jrifice | Gas volume st volume Wet test Dry gas meter
1nom?ter vet test Ly gas Meter Inlet OQutlet Average -
saetting, meter meter N s c ¢ Time
fit:| Vi o» Vdo. i di, . do, d, 8,
in. H30 fr3 fe3 °R °R °R °R min Y OHp
1.0 5 S, 43 (7//531 | J2o 92 108/s¢6 | 7S5 | .95 /.58
2.0 5 S, 42 /531 V127 93 20/57016.8 |.990| 1.9/
io | s S. 4/ 77/53/ \13¢ 9y nels7# (4.7 1.993) 197
) 1290 292
alculations
Y - AHg
VW Pb ( td ) 2
AH H 0.0317 1 (ty ) o
AH 13.6 vd(Pb + 13.6)( ty ) Pp (t4 ) Vy
1.0} 0.0735
2.0| 0.147
&.01 0.294 i
vy = Ratio of accuracy of wet test meter to dry test metér. Tolerance = * 0,01
AHg = Orifice pressure differential that gives 0.75 cfm of air at 70°F and 29.92
J inches of mercury, in. H,0. Tolerance - % 0.15

Calibrated by: //ﬁ&




~, ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY RJP DATA ENTRY BY RIP
DATE 03/18/90 BAROMETRIC PRESSURE 30.13
FIELD GAS METER I.D. ES-19 TEST METER ES-13
INITIAL Yd  1.000 TEST METER Y (Yt) 1.000
INITIAL HE  1.830 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 cfm
3.12 [79.6 69 | 0.25 10 |3.03 64 10.31 |0.989 |1.48
2.82 }91.3 71.3 | 0.25 9 J2.73 | 64.5 }0.31 |0.997 |[1.47
3.14 [89.6 75.3 | 0.25 10 {3.03 [64.75 |0.31 {0.998 [1.47
AVERAGES 0.995 1.48

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

h

S




E[A

POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By %? Test Meter ID ___Co-(
Date _ S-(-90D ' _ Test Meter Y (Y,)
Field Meter ID €3-4 Test Meter Last Cal

Barometric Press 0.5

_ .
Test Program Preceding Calibration Check =CE / AlAan T2 S
Average AH from Test Runs 25

Maximum Vacuum from Test Runs { 4

Field Meter Test Meter
Temperature _ Temperature
Final | Initial] volume | Inlet | Outlet Time final | Initial] Volume
AH Volume | volume (Vdg) (t,) (to) Vacuum <0) Volune § Volune (Vm) Intet | Outlet
W—W
25 (303 g &, | 10 B el 4]
' (3 37 B .
25 {274 (561 18T e “H/ﬂ 15 ;b/ 226-4912.5.57, f’;{{ fﬁs
el o[ A & N
Blmsiar]  BPTAS |© ity e

j
ESA/MSC-165 05-108
6/89




.ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY JJM DATA ENTRY BY JIM
DATE 03/11/90 ‘ BAROMETRIC PRESSURE 30
FIELD GAS METER I.D. ES-19 TEST METER ES-13
) INITIAL ¥d  1.000 TEST METER Y (¥Yt)  1.000
INITIAL Hé  1.830 TEST METER LAST CAL.12/89
FIELD METER [ TEST METER | RESULTS [
VOLUME |TEMP.| TEMP |DELTA | TIME |VOLUM|TEMP. Q Y He
cu.ft. | IN ouT “H20 | min. |cu.ft|{ ‘F |cfm
5.91 79 63 | 1.00 10 |5.80 58 |0.59 |1.005 |1.60
5.92 86 65.5 | 1.00 10 |5.86 58 |0.59 [1.022 [1.56
6.00 89 69.5 | 1.00 10 |S.70 58 |{0.60 [0.988 |1.64

AVERAGES 1.005 1.61
PASS - INDIVIDUAL Yd VALUES ACCEPTABLE )
PASS - INDIVIDUAL DELTA HE@ VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS
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EfA

POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By 1_1 y /4 Qfﬁm Test Meter ID L S—=/ N
Date 3/ [ 1° Test Meter Y (Y,) /-9°
Field Meter ID ARt Test Meter Last Cal 7/ z / L4 / £ )'

Barometric Press ___5 @. g0

Test Program Preceding Calibration Check

Average AH from Test Runs

Maximum Vacuum from Test Runs

e
Field Meter ‘ " Test Meter
Temperature . T . Yempersture
Final | Initial| volume | falec | outlet Time Final | Initial{ Volume

AK Volune | Volume wdg) (ti) (to) Vacun ({1)] Volume | Volume (Vm) !nlet Outlet

7 | ¢ ~

2 ‘5’? 6’?‘

-0 |fot13 250 susls:5e7 g3 147 | &° s 207,84 2014 2507 [T | F

A A RPN 5y | sV
-0 lo/y e poras: s el 5o | g2 i 33,9515 a5t F | e
I GpoLsAGraesls s {53 {7y /6.92 )¢ goaly /s 867\ 57 765 5% | <8

ESA/MSC-165

DS-108
6/89
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DERSEN

SAMPLERS INCORPORATED

4915 WEMNDELL DRIVE = ATLANTA GEORGIA 30336

CONTROL UNIT CALIBRATION

indhes of mercury, in. H,0.

Tolerance

: ¥+ 0.15

Al
I

[

by : 4}?{9@

i g C
Gate )-8 -57 Cniz Number /&7 -~ 342 _/_Es-ﬂlla
Tsromerric pressure, Pb = 22.. 25 in Hg. Model Number 95)- 200
Tempersture
Oriflce Gfs V°lfme' Cas volume,) ot test Dry gas meter
aarmomezer| yet rtest €Iy 8as Meter [Inlet Outlet Avarage I
satting, merer mecer . e . - Time
&H Vi s Vdi W di, do, d, 8, ]
in. H20 £r3 fr ‘R °R °R °R min vy | tHe E
1.0 5 5,92 176/53¢L (/32 safssz Nsap| 9./8 V.79 ) L &2 i
2.0 5 YD _V6/836 (/36 1039/561 s20/580) 4. 52 /00 | [ 83
\4.0 5 S,3% 17%/5346 19/ was/sss le3/se3) 469 1400 | ) 5
J )
) - Lop V&3 E
Calculacions —_ j
Y &Hg
Ve Pp ( %) 2 @
AH TR d 0.0317 aH ( t, )e
AH 13.6 Vd(Pb + 13.6)( tw ) Pb (. tdo ) Vu J
1.01 0.0735 E
2.01 0.147 E
6,010,294 | ; )
¥ = Ratfe of accuracy of wer test meter to dry test met.er. Tolerance ; ¥ 0.C1
/) bE2 = Orifice pressure differential thse gives 0.75 c¢fm of air at 70°F and 29.92 Ea
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NTER

. 1 & ng . ' 1/4
[l X wj ¢ CONTROL ROOM DATA
})T,M_}Jf Lipe) ALAMITOS UNITS)8. 6
Program Toxi Ha7 5 Y7 Data By: M L ESCA G
Test Number - / { ol A 3 £
Date 3/12194 5/128A 3/1384 3] 1390] 3/13] 90 3{13(90
Time (5301 /706 | 0985 105011220 1510
 Fuel 2!3 jf% 0//7 oL 01 tr 40-(2;;
Load (net) Mw 7. 4.7 o | b
Aﬂi. Ior;% Mw T/2.701712.21 128617129 7128 (2.8
Burners 0.0.S. IRVl | 3898y =
NOx Ports LLaSEN CLase/]l — =
Q2 Level e Foowe] As Loond] —— - ——
Gas Recirculation to Windbox Yes | y£s [ YES Yo | Y S-
Gas Recirculation to Hopper No As N A o No N>
Registers 0PN | APEN i
Q2  Ffuny: N % S 3l 3.7 D0 %21 2.7
S | % 1 4.2 ¢,/ 43| 4.3 [ 447 43

co N | ppm | O .y O | »p - 0 0
co s lppm § /4 12 1/5 |12 = [
Gas Har. Press P | 56 | 26 | Lo Ll | Oln | 1o | %55
Gas Burner Press psig | &~ Fu . £ = L
Windbox Pressure HO | 2 | 29 3 3 2, / 2
Furnace Pressure HO | 9.5 ] 14 £.< Iz - 5
Whb/Furn Differential HO 179.61 19 12251 235 ] 2¢ 2Lla
A.H. Diff. NP ol 5115651 551521 5.0
A.H. Diff, S I HD | 3¢t 39132} 3.2]38 1| 4.1
Econ. Diff. SH N Q’) HO 138140 | 37] 3L]25]| 34
Econ. Diff, RH SWNHO | 4. 2451 4.3 4.3 4.0 1 4.
Gas Flow MCFH| & | &— | O £ | - £~
Aux. Steam Flow kib/or | G- | 4 40 1 AO 401 4o
Steam Flow 10/h [ 335 | 337 | 240| 235 | 235] 340
Feedwater Flow . 10%hr| 325 | 330 | 240! 22<] =22<] 32p
Steam Pressure J"f,‘ kA _ci\ hia| psig { 34 34 X7 24811 24860 H4RD AUA
Total Fuel Flow % 77 1 7% | 191 7% _7_7 14




CONTROL ROOM DATA Page 2/4
ALAMITOS UNITS 5 &6
DataBy: 4/. £5/‘_ﬁ;€C6(7-’f_
Test Number / / 2 =1 3 2
Air Flow Total % 9] [ 92 1o 107 94 | of
Air Flow N/S -~ — i —= — —
F.W. to Fuel Flow % 74 4\ 70 a1t 15 | 75
. |Final §.H. Steam Temp. or 1rald ] wi2liopel /pool 9901 820
R.H. Temperature °F | 1arst 1al Ioto} jote| [oe] {000
Pri. S.H. Dwncmr F 1770 77217701 7701 60| 75
S.H. Attemp. Spray Nikb/r | G | & | S 1 & '9 =
S.H. Attemp. Spray S [kb/hr L o1 | o-] &
.y’ F.D. Fan Amps N[Amps 1395 | 4ap | 420 4301 420 | 430
A f F.D.Fan Amps S{Amps | 380 | 340 | 420 420 | 42| 422
Recirc. Fan Amps NJAmps | £ 2 62 lo2-| (21 (4 (o 3
Recirc. Fan Amps S |Amps | &77 S0 =0 =D S>> s
L& [Boiler Master % |78 78 | A0 | o Aol Ao
- Boiler Master Bias % | 4& 4 1 a8 | 4R | 4R | 48
Firing Rate % 7€ | 78 | O | ROl gol go
*  |FuelGas % & | O & & e | G-
Base Fuel Setter % < G- - = & 5
Base Fuel Setter Bias % e G - & O | - &
Op Adjuster % 61 g4 1 90 70 | 90| go
O, Bias % & | 4| o o | 6| H-
RH/SH Prop. Dampers % _165[10l6820! /8ol S5C IR 55/ra) 55/24
Prop. Damper Bias % P~ L | & £- B | B
Gas Redirc. Nl % <0 g0 | Al Re| 8] | Bi
Gas Recirc. Bias % 7 { 7 7 ) -7
Gas Recirc. S| % gAl1 €2 | B2 | oA PV 23
R.H. Spray % | o | | o | D1 &~
F.D. Fan Inlet NI % | 65| 6721 71 18 1 79 | Ro
F.D. Fan Inlet sl % ! g | sl s 70 | po | Bo
F.D. Fan Inlet Bias S|l v |2 | -2 1-2-+1T-2 -2
S.H. Temperature % A7 1 G4 1 1oot] 100+ | 1oor | 100t
S.H. Temperature Bias o, 7 73 |0 [ O [ D K%
S.H. Spray NI % < > £ P B ~>-
S.H. Spray Set Pt. N) % | B 81 \ | /
S.H. Spray S| % | & | L1 - o | I B
S.H. Spray Bias sl % | 2 Z2- | 3 5 1 3 4




I’ CONTROL ROOM DATA Page 3/4
ALAMITOS UNITS(9& 6
) Data By: . EJWK‘Z‘M‘
I Test Number { / 2 7 2
Gz In. Comb. Air N o —_— — - =,
I 05 Tn. Comb. Air S % — — —,
> _7/[Hopper Diff. Press N O (/% (7.8 | 15116 1A ILg
°"(7033 [ Air Foil Diff. Press NTHO] A,s1 0. | 27 0. (L 0. N
I o  Booster Fan Amps N JAps |yl 1051 115 e | 1is /1%
Booster Fan Amps S TAmps | 94 95 { Jos | 124 [0S log
Alr Foil Diff, Press S =S -8 |- |~-¢9 ~< 1 -4
| { Hopper Diff. Press 3 +4 Z_AL +4 |44 | t4 |34
Fuel Select N| % | 40 9 | s0 so | 5 | 49
G.R. to Hopper N| % - o & o £ | G-
| G.R. to Airfoil N % | £2 | &2 00 | el o | L0
G.R. to Airfoil N [setpt | 44 4b - | Ao | 46 | 4t
Tie Damper % - S £ = D o
] G.R. to Airfoil S| % | selse |70 | qo 70 | 7O
G.R. to Airfoil S [setpt| 5O L0 =0 50 =30) y2)
G.R. to Hopper S % g | A | B e | B -
- Fuel Select ST % | sA | S0 | 501 0 | 52 | &)
» Feedwater 1st pt. N | °F — — — | — — -
Feedwater 1st pt. S OF —_— | - —_— — -— |
| ¢, [rEA NTF [55 | €9 |51 | o= |28 [58
¢ wg) {A.H. Air Out N| F | 567 s66] 51! | 572 57% | S73~
l oY AH.GasIn N| % | 7071 7T/ 1 725 | 726 | 127 | 72
A.H.Gas Out NT & [ g4l 284 | 280 | 289 | 294 | 294
A.H. Air In s | ¥ | o005 | - =
| AH. Air Out s | OF | 548 ssn| 2501 551 | 549| S48
\L AH. Gas In s | F | 682| 025 | LBL]| BT Be]| LS
I AH. Gas Out S| F | p471 4L | 244 | 241 | 24¢ | 248
Dvsn. Wall Qut Temp. :
#14 —
#20 —




CONTROL ROOM DATA

Page 4/4

ALAMITOS UNIT: 6
DataBy: # . £E524/C (e~
Test Number { / 2~ Ll B 2
CEM Data: 154 | 1648 \pagiC | togc | [2IS]| /1500
Load, MW M LB 477 | 4¥a | 477 | 475 4751 414
O L2585 Flow, meih KLE[HE QIC | 3% | 240 2291 238 239
Heat Rate: actual — _— — — —
: expected — —_ — ~— —
Wo ¥ NOx: Ib/hr Azg | 97171 9881 9RO 9L 3| Gld
PPMC Tppm @ 3% 02 10791t 66T /e ld 107.21 1A /g
O2,% G.l Gt 1l 4l b4l .41 (.4
porv | NO « Raul 134.3] 137 | 13 (3, 1 132 /32
Test Data Summary:
O2.% N/S — — — — __ —
NOxc, ppm N/S - - - -— — —
CO, ppm N/S -— | — — — —_
Oil Tank VAN VAV IR AN S RVATEAEN B
1{79 [Tank Level e NN 7
" 7>\ Oll Temperature 1 °F lvwo Jjgo 117571 175 )70 | 1700
~auv/|Fuel Oil Return (i) | P89 | 760} 750| 7804 7RO 1110 | 160
Fuel Qil Supply (in) P39 | ro50| 1OD0| (050 | (v6n] (050 OGS
n‘;ye Fuel Ol Return (in) Kib/hr (2] 101 Jo | 10 | -5
i Fue! Oil Supply (in) fkib/hr] QES | 227 | 28981 220| 270]| 285
”-\( Fliel Qil Return % | - —_ ~ g,o PO 6{ ‘87-'
o Qil Supply % — — ool jeel|l 95| 97 |
011 Frow (cearl) itelp 223[2357] 227] 234] 235|258
tinn per) 7 '
Comments:
s /—{_ﬂjﬁf -C;r)f ,",C'

L
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Page 1/4
CONTROL ROOM DATA
ALAMITOS UNITY5 6

Program -/‘:;)( KT S% Data By:/z/-éfm’ﬁg/ A
Test Number 4 < = < & b
Date 3h3a0 13013730 3l A o | 3l1e | 31 ekd Tiehs
Time { i PDRIS  tozol/24< | 1d4%n
Fuel Al Lore o | Q- |oit- | ot
Load (net) Mw | 470 | 469 | 46A | det | 40LT | 46T
Aux. load Mw 3. 81/, 9 112 2] p2.31 12,212 >
Burners 0.0.S. 340z et
NOx Ports CLASED =
02 Level < Pruu - —>
Gas Recirculation to Windbox yes | XS [Ves | VeSS [VeES | Yes
Gas Recirculation to Hopper No o Nol nle nNo rlo
Registers ALEENT APEN - ..

O2 N % 1.3.7 | 3.2 1323 2.2 | 24|24
02 S % 142 | 4.5 |29 29 14.01 4.1
co N | ppm | B a | 2 -1 4 | -
co s |ppm | /3 (4 | 14 | 2| 2214 20
Gas Har, Press psig 6% %é ol (ol | Lotn (o (o
Gas Burner Press psig | —

Windbox Pressure ‘HO | 3¢/ 3/ 2.9 25 |29 |29
Furnace Pressure HO | ¢/ () 2 3 2 2
Wb/Furn Differential O | 2n 2] 2.1 2S5 | 27 Dl
A.H. Diff. N |1 g0l 50|l 52] 51150140
A.H, Diff, s ['HD | 3. 3.81 231 %17 | 2712 8
Econ. Diff. SH NBIHBO | 3,461 3.5 341 25| 25| 2%
Econ. Diff. RH S {HO | 421 43| 4.4\ 4.21 451 4.3
Gas Flow MCFH| - | &~ | & | &1 v | &
Aux. Steam Flow kib/hr { 2} 4 { 27 2.7 | .25 | 24
Steam Flow 10°he) 340 | 340 | 225] 225 325 |53C
Feedwater Flow 10%he| 3357 335| 2%0| 2330] 33%0| 3%0
Steam Pressure psig { 34471 3 4?7 2494y 3 48€| 209 3490
Total Fuel Flow % 71 79 | 18 1417791 715




CONTROL ROOM DATA Page 2/4
ALAMITOS UNITS5&6
Data By: 4f, 25 L ALCESA—
Test Number 4 4— o) 5 & 7 & / )
Air Flow Total % i 4 4 U2 Q2 Q"L/ 9 g
Air Flow N/S — — — —_ —_— _
F.W. to Fuel Flow % 751 7 Zz | 14 | 141 714
Final 3.H. oteam lemp. OF 70001 1000l topo|l 99| 790 Q1
R.H. Temperature OF 70000 (000] toecl 90nl 990 Jdg e
Pri. S.H. Dwncmr OF 7 L 761 Tl 1651 651 i
S.H. Attemp. Spray N [kib/hr | ©— ~ | — 1 —
S.H. Attemp. Spray S [kb/hr | & | — S —
F.D. Fan Amps NTAmps | 4395 430 | 295 | 295 | 295 | 4006
F.D. Fan Amps S TAmps | a0 | 4201 290 | 2790 | %75 | ADw
Recirc. Fan Amps N{Amps | 4o Gd G (o | Lol (p |
Recirc. Fan Amps S|lAmps | 5/ & | S0 | 5] 50 50
Boiler Master % <0 z0 RO | 19 19 29
Boiler Master Bias % | 48 | 4 A | 42 | 48 48
Firing Rate % 79 7 B 1 78 [ 1A |1 19
Fuel Gas % | g- |\ L o~} & | O 3~
Base Fuel Setter % 3 { 4 G- o | &
Base Fuel Setter Bias % o |l-0- - l-5
Ogp Adjuster % 90 40 Ble A 7 o a1
O, Bias % | O~ ol | o £ O
RH/SH Prop. Dampers % 5‘2:/96 sofsg| Lef1p] &P [19] o[19 bo/g
Prop. Damper Bias % o914 | | & b | B
Gas Regirc. NI % .1 xl g2 | A1 S g1
Gas Recirc. Bias % 7 7 | | 7 1
Gas Recirc. S| % g2 «2. | B4 B2 gL )
R.H. Spray % - | 6| o O | D
F.D. Fan Inlet Nl % | 78 | 7% 1 b2 | 4 | (b4 | (o5
F.D. Fan Inlet s{ % 76\ 2§ (plz ) 1] o
F.D. Fan Inlet Bias s| % 2 -z {+2 | + 2[4 |+
S.H. Temperature % 10070 100 100t | ph 110 o 1 loo
S.H. Temperature Bias % 10 12 | O 0 4 1D | O
S.H. Spray Nl % | B o | b | D - | B
S.H. Spray Set Pt. N % | B G I 1 l
S.H. Spray S| % | Q- LD B H— | D 5
S.H. Spray Bias S| % 32 2 % ’é \77 ™

- — pro—




CONTROL ROOM DATA

Page 3/4

ALAMITOS UNITSS5 &6

Data By: A, ES AR EL#
Test Number L 4 5 = Gf1 | S :
Op Tn. Comb. AIr N % — — — . — —
Op T, Comb. Al S T — - = — — —
Hopper Diff. Press N |0 [ 1.2 I8 115 g8 1.6 [ ]
Alr Foil Dift. Press N PO | deo| o5 104 O 410D A1 n. 3
S N A

ooster o
Alr Foil Dift. Press S [THO [ =8 - —ox |-t |-SF -+
Hopper Diff. Press S RO | +&£ | #4 | 47 4+ | &7 4"
Fuel Select N % 49 49 49 49 50 =D
G.R. to Hopper N | % e o > H— £ £
G.R. 1o Airfail N % 59 59 = . D 50 &
G.A. 1o Airfoil N {setpt | 456 | 4 | 40 | 4 | 4o 4
Tie Damper % a | -1 o1 o £ &
G.R. to Airfoil S| % 20| 70 | (O] O] Lo (,0
G.R. to Airfoil S |setpt| so | S¢Y | =l = =y & |
G.R. to Hopper _ .- S % S | L 5~ L b 5
Fuel Select S | % 5 S0 1 56 o3 BE=Y))] =0
Feedwater 1st pt. N | °F — - — —_— | — —
Feedwater 1st pt. S “F — — — - —_ —
AH. Air In Nl F 159 153 1521 Sk {1599 [ 59
A.H_ Air Out N| F |573| 574/ <Al o9 1509} 570
AH. Gas In N| F [726| 7231 70| 1151 7121 (3
AH. Gas Out N1 F | 294 292282 288 | 28] | 29—
AH. Air In S “F ~— — — _ — —
AH. Air Out s 1 %F |3s0| s49| =A ]| cA1 1 841 | 545
AH.Gas In s | OF | 6% | 4861 180l (80| 20| LR~
AH. Gas Out s T % | 248 | 2a4l 257 2441 245 [ 245
Dvsn. Wall Out Temp.
#14 - —
#22 -—] =
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CONTROL ROOM DATA
ALAMITOS UNITS 5 &6
Data By: M« Escapr g4
Test Number - A = J=ey GlAa1 L1
T ) . T vt
CEM Data: Jo45T1 f300 | oS {0l | 1 2%0] VLIS
Load, MW 4757 4251 474 Y A74L | A7) [ 474
0/; L3as Flow, el KL B/He 240 | 242 | 2371 2291 2%, | 239
Heat Rate: actual l — — — - —
: expected — — — — — —
NOx: Ib/hr 277 194K | 953 94<| 945 ] 9< >~
: ppm @ 3% 02 { | [a2. 51 /0% 28 el 3119 [T
Q2% . o d | LIl o] 1] (3
Nly_RAW 133.3 |73 K| 135.01 13291 133.013/.9
Test Data Summary:
02 % N/S — — | — — — —
NOxc, ppm N/S P - — — —_ —
CO, ppm N/S — _— | — — — —
Oil Tank 6d 7 627 | 7l G573t lpt]] LT
Tank Level - -— o ' — —1 —_ ] -
Oil Temperature Pl 7o 1201 s 1l LT 11,0
Fuel Qil Return (in) psig | 780 | 750 | 1L0f 7590 {640 |70
Fuel il Supply (in) PSig | 10501 1050 [05D] 1040 95D | 06O
Fuel Qil Return (in) kb/or| 685 | £ 2 101 70 ] <> 70
Fuel Oil Supply (in) kib/hr 26 | 2251 1851 210l 290
Fue! Qil Return % g2 52| R1 R Rl L0 |
Oil Supply % 1 961 96| 94| 94-1 79 [ joo
o Frow (cnaed  herqup 2371 2361 2251 255|255 225
Comments: |
Tet 5 Cem Olo§ lverl D8do E1083 1N
Tt & Lt = (1225
Tt T end =12
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CONTROL ROOM DATA

ALAMITOS UNlT@G AG3-7€0S
Program %kf’ ¢ bt J’;-’: / ‘; Data By: &T}f%‘f EﬂCE@H—
Test Number b Wi 7 K < <
Date 2Ll 35 [ad 3]s fad 305194 3is ]l lShd
Time /oo | 0900 /04511310 [445] 1600
Fuel IS T2 art o1l 1 all | oW
Load {net) Mw 1 A5l 47X 469 [ 470 | 470 | 430)
Aux. load Mwv | (2.2 /3.6 | J2 -Gl 42:b | (2.7} Iolds |
[Burners 0.0.S. 38 | - —
| NOx Ports - lelogeny e =
|O2 Level s ronD call
Gas Recirculation to Windbox Ve < | YES YES —>
Gas Recirculation to Hopper o | e My — =
-|Registers ovbdd | ORPENY APEN >
02 N | % 2.5 3.7 136 | 3.6 ! 36 | 3.6
G2 S| % |a214.4143144 145142
co N [pem| o 2 ) o 4 | &
co s |ppm i & 14 | (X (> t 1 Q
Gas fidr. Pross PSg | (ool Gl | o A GG | GG
Gas Burner Press psig | — | & | &-| O | O | &
Windbox Pressure HO | 20 | 30 30 | g30.5 |30 3¢2
Furnace Pressure HO | ] o 3 2 2 =
Wb/Furn Ditferential HO |29 1 9% &7 19725 2% | 2%
AH. Diff. N[HO 1491852 |so|&sd |50 49
A.H. Diff, s (W0 [ 2390] 3.413.513.9 |39 | 3.
Econ. Diff. SH E |"HO | 2.< | 4.0 | 3.5 37 | 3.7 3.5
Econ. Ditf. RH w [HOolao| %7 4| 45! AS| 45
Gas Flow Mmcr| &l - | & [ .o [ 21 .0
Aux. Steam Flow kib/hr { 271 320 17 1 L0 I
Steam Flow 10%hr| 225 340 [ 340 | 340 1 24D | 340
Feedwater Flow 10%he| 229l 335 225 2241 33871 23357
Steam Pressure psig | B4 83| 3485T 3457 DAY 3487 34%4
Total Fuel Flow % SOl €0 | 79 79 1 K0 | 7 9




CONTROL ROOM DATA
ALAMITOS UNITS5 &6

Data By: {. £sc AR

Page 2/4

Test Number A 7 7 g < <
Air Fiow Total % | g2 64 194 | 94 | 94 | 94
Air Flow N/S — = - - 1 < —
F.W.to Fuel Flow % 114 | I 1 75 | 74 | 4 z é
Final S.H. Steam Temp. OF | &a-t oo {1040 [ teon ] 10gel(

R.H. Temperafure °F [ 9950 Voog [ aa [ 1001 10051 1900
Pri. 5.H. Dwncmr OF 151 TS| 768 S| 7Ll T
S.H. Attemp. Spray N fkib/hr | — it — — — =
S.H. Attemp. Spray S |kib/pr | — - . —_— l ———
F.D. Fan Amps NAmps | Aop| 420 [420 [ 420 425 | 4207
F.D. Fan Amps S{Amps | AoN] 420 | 42p]| 420! 420 | 420
Recirc. Fan Amps NiAmps | (0] GO ol 00 @0 | GO
Recirc. Fan Amps Slamps §{ =0 €A <0 sH| <o 87
Boiler Master % 70 714 Ni 7% | 7% K%
Boiler Master Bias % 42 | 4% 4% | 4% | 4% 4%
Firing Rate- ~% {01 -39 1 791 171 179 19
Fuel Gas % | &> 1 61 0 | & [H
Base Fuel Setter % _D- & - =4 & | £
Base Fuel Setter Bias % | - & L~ - &5 T o & ]
O2 Adjuster % Ale g9 %9 291 €9 [ %9
O, Bias * | ol 8 |o | O | B

RH/SH Prop. Dampers % | @930l (5[15] ashsles{25l6s[18165]28
Prop. Damper Bias % Ol |lal o1~ f»
Gas Recirc. N{ % 2 | %0 (o] «0 | ¥O 0
Gas Regirc. Bias % 7 G (o [ 6 2
Gas Recirc. S| % o2l g2 | «2 €2 | 2 | K2
R.H. Spray % | o] O la | o K| L
F.D. Fan Infet Nl % (0| 76174 | 726 177 | 76
F.D. Fan Inlet st % | 121 79 |1 7% %0 | €0 | %O
F.D. Fan inlet Bias S{ % D) 2 | 2 2 2-
S.H. Temperature % Lpe?) 100T 100 von+t 1ot loo™
S.H. Temperature Bias % = i O 10 \(2 VO W)
S.H. Spray N{ % L - = JFin} £ e
S.H. Spray Set Pt. N| % l \ \ \ \ T
S.H. Spray s| % - = D &- &y £33
S.H. Spray Bias s| % ) 3 = % = 2
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CONTROL ROOM DATA age 3/

ALAMITOS UNITS 5 &6

DataBy: M. EScAR ELos)

Test Number 7 7 7 % e X
O2 In. Comb. Air N % — — — — _— —_
O Tn. Comb. Air S 7 — — — p— . —
Hopper Difl. Press N{HO 115 1.6 [{o% 1 1. L. € [« ¥
Alr Foil Diff. Press N{HO [pt | 0.4 1ol 05 105} 0.5
Booster Fan Amps N [Amps | 1,5 | 15 lLiost e 1106 1 195
Booster Fan Amps S [Amps | [ oo 2 o & a% K’ A€
Air Foit Diff. Press S | ) = =S -5 -S - =S
Hopper Diff. Press S |"HO | 4~ 4 4 | +5 1 5 | =5
Fuel Select N| % |49 | 49 | 49 149 | 49 | 49
G.R. to Hopper N[ % - £ ) O | L. | €
G.R. to Airfoil N | % 5D 0 | 50 s | gn | so
G.R. to Airfoil N {setpt| 4, | &b 44 | Ab 4¢ | 40
Tie Damper % < L i Lo 2 | -
G.R. to Airfail S| % [ 52 601 601 (0 | (LD | 6O
G.R. to Airfoil S [setpt| = { & | S 9 S 5|
G.R. to Hopper S| % - O 55— o | G &
Fuel Select S % o SO0 S50 | N | 0 | SO
Feedwater 1st pt. N | °F — - — — — | —
Feedwater 1st pt. S “F — -— — — —_ —_
AH. Alir In N| F 159 | g9 | 641 (bAd | 61 | (R
AH. Air Out N F [ 570] 572 574| ©7p| 0741 ST7G
AH. Gasin NG| F [ by L | 7221 72] | 72
A.H. Gas Out N F |22 2802571 2991299 | 299
AH. Airln s | “F — — — o — _
AH. Air Out s| F | s45] s€018c\| £80 1549 | 55
AH.Gasn s | F | (72 08 | GRL| 655 (635 | 65T
AH. Gas Out S| F | 2401 24% 1 51| a5t 261 | 350
DOvsn, Wall Out Temp. ‘

#14

#22
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CONTROL ROOM DATA
ALAMITOS UNITS 5 &6
DataBy: /U, £SCARC EGHA—-
Test Number b 7 7 < <& &
CEM Data: /5458 oaod | ro15 (1215 1 1430] 14,00
Load, MW 410 4781 4771 476 | 4771 474,
Gas Flow, mchh 2401 2405 {239 .21 dath\l 34| {240
Heat Rate: actual - — — - - —
: expected - - - — — —
NOx: Ib/hr Bl 9701 954 430 | 434 | 9(¢
; ppm @ 3% O2 (ool 1o . A 16l 0| 156.7| 157.0] 154,
Oo% . b2 64| | L4 6.4 6.3
hNoY \[LAw) 1272 (32.5 13300 127.28 157,31 12K5.7
Test Data Summary:
O2.% N/S p— —
NOxc, ppm N/S e
CO, ppm N/S -
Ol Tark ENANA N AN NANE N AN ENINA N
Tank Level -~ . ~
{Qil Temperature F 1ol 1701 10170 V90| 170
Fuel Oil Return (in) psig | 76 780 | 280 ] 1%0 | 130 | 74<S
Fuel Oil Supply (in) Psig | (O20] 1050 1040 10S0 [ 1050] |04
Fue! Oil Return (in) kb/tr| 7ot 72 1721722 110 10
Fuel Oil Supply (in) kKib/hre | 790] 34| 2601290 [ 290 290
Fuel Oil Retumn % 2,0 | %0 %0 | €0 18] <D
Oil Supply % | (ool 1001100 [ 100 | 1OD| oD |
O Flow ( chot) lunlyl 2251 2381 937|228 [23€ | 137 |
Comments:
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CONTROL ROOM DATA
ALAMITOS UNITS(5/8.6
Program Toxic He Seote Data By: 4. £5¢CA PLEGA-
| Test Number | q q
Date 3igfa0l altel90
Time 08451 (110
Fuel GAS | Cas
Load (net) mw 43] {Z, E{-ﬁ
Aux. load W ! : _)_%,ﬁ
 Burners 0.0.S. 3EL JBNES T
NOx Paorts . lertosepl —=
O2 Level AF | —
Gas Recirculation to Windbox YES | —
Gas Recirculation to Hopper ~No | —
Registers , APEH | =
02 N % i, % L%
Oz S | % tes | U1
CO N ppm g S
cO s {pem | 27 | 20)
Gas Hdr, Press psig | G.3 L3
Gas Burner Press psig L7 \+
Windbox Pressure ‘BO | 30 | 4.2,
Furnace Pressure “HO {—| —
Wb /Furn Ditferential 'O | 24—
A.H. Diff. N J'HO | 49 | 4%
AH. Diff. s |'HP | 32123
Econ. Diff. SH g |'"BO | a. (1 3\
Econ. Diff, RH w |["HO | 4.0 4D
Gas Erow { ROSENIONT) 418 | 122
Gas Flow (¢ 1aeT) MCFH | 3.451 4.0D
Aux. Steam Flow kib/hr | 7] @
Steam Flow 10%/br | 24p | B0
Feedwater Flow 104/hr] 330 | 250
Steam Pressure psig | 24 ~48s
Total Fuel Flow % 79 D




CONTROL ROOM DATA
ALAMITOS UNIT§5& 6

Page 2/4

Data By:/f, LsCARC £.rw
Test Number ] g
Air Flow Total % <7 L EEL
Air Flow N/S — -~
F.W. to Fuel Flow % 74 | T
Final S.H. Steam Temp. SF iHo. /000
R.H. Temperature °F | ymist 000
Pri. S.H. Dwnemr SF 150 FSO
S.H. Attemp. Spray N |Kib/br | — -
S.H. Attemp. Spray S |kib/hr { — —
F.D. Fan Amps N[Amps | 3%5 | 2%S
F.D. Fan Amps S JAmps | ag0 | %R0
Recirc. Fan Amps NjAmps | L4 L
Recirc. Fan Amps SlAmps | &) | <]
Boiler Master % | 15 [ 20
Boiler Master Bias % | 46 | W
Firing Rate % Z0_ %j _ _
Fuel Gas % q 2 1
Base Fuel Setter % o Z.
Base Fuel Setter Bias % At 7
Op Adjuster /- ., % lizo |30
OpBias Recemoant SeTtr% lt.4 | W&
RH/SH Prop. Dampers %_ |selgo| 5540
Prop. Damper Bias % G- %4
Gas Recirc. NI % | &0 | sl
Gas Recirc. Bias % 1 3
Gas Recirc. S| % | €0 | )
R.H. Spray % Il P
F.D. Fan Inlet N| % LSl LF
F.D. Fan Inlet I b4 | Lb
F.D. Fan Inlet Bias S| % L3~ & M
S.H. Temperature % 1o | 100
S.H. Temperature Bias % \O | LD,
S.H. Spray Ni % H (oF
S.H. Spray Set Pt. Nl % \ \
S.H. Spray S| % - Vi
S.H. Spray Bias sl % D [3

| TR TR e N UEmy  cwwes




CONTROL ROOM DATA
ALAMITOSUNITSS5 &6

Page 3/4

Data By: M, Es~AFrEA

Test Number A Y
Op In. Comb. Air N %, — —
Oz Tn. Comb. AIf S % — —
Hopper Giff. Press N0 [\« 1 (¥
Alr Foil Diff. Press N | THU | 1% LK
Booster Fan Amps N {Amps | 122 | V3
Booster Fan Amps S JAmps [ )pg | 104
Air Foil Dift. Press S |0 | -5 =3
Hopper Diff. Press STTHO [+ 4 | ¥4
Fuel Select N % 4Y¢ | 4%
G.R. to Hopper N % < 0
G.R. to Airfail N % T2 | T4
G.R. to Airfail N |setpt| 4y | 4L
Tie Damper % D1 O
G.R. to Airfoil S| % <o | %\
G.R. to Airfoil S (|setpt| =y | S
G.R. to Hopper S % 2| g
Fuel Select S| % =n | sV
Feedwater 1st pt. NIl °F — —
| Feedwater st pt. s | OF — | —
AH. Ar In N| F (s L%
AH. Air Out Nl F | S%%]9%>
AH.GasIn N| % | 1&] | 320
AH. Gas Out N | ¥ 1301 | wg
AH. Air In s| % —
AH. Air Out s| % | 504 5%
AH. Gas In s | F | %3] (k)
AH. Gas Out S F | 2G4l 26T
Dvsn. Wall Out Temp.

#14 -

#22
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CONTROL ROOM DATA

ALAMITOS UNITS 5 &6
DataBy: (. E<c ARCES &
Test Number 4 A
3
CEM Data: 04451 /100
Load, MW 4%p | 4%
Gas Flow, mcth <4017 | 40149
Heat Rate: actual - %b32
: expected - g 4%
NOx: Ib/hr 5484 S6S
- ppm @ 3% O2 (06X lin
00.% 4.4 | af
NAOx eael ' 4541 19
Test Data Summary: -
Qo % N/S — —
NOxc, ppm N/S — ] —
CO, ppm N/S et B
Qil Tank ——
Tank Level - . — 4
Qil Temperature °F ™~ -
Fuel Qi Return (in) psig NG A
Fuel Oil Supply (in) psig ~. [
Fuel Qil Return (in) kib/hr 9.
Fuel Oil Supply (in) kib/hr J N
Fue! Oil Return % _~ A
Oil Supply % A N

Comments:
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CEM Data
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Appendix C.4

Benzene

ESR 53304-2053




E[A

Client/Project ﬁ(/ D ANTTS

TEDLAR BAG SAMPLE DATA

Date 1 \laqD Unit &< By Qp
Bag 1D No. Bag 10 No. Bag ID No.
Test No. Oa-Bevz | B-BenZ | g Gena
Sample Rate S Ve | 5V | S /0 /suer
Start Time qgo 155 Nno
Stop Time 4950 10195 "3
Sample Location #9 St ""56"”7‘& b 3 f\fba.m
.33 B ¢-3 B 3>
pate F-90 unit 45 By &O
Bag ID No. Bag ID No. Bag ID No.

Test No. &“\,5@1@/

Sample Rate S m%
Start Time /

Stop Time

Sample Location 45 No b \
. 43 N

Notes: \(‘ml— H-Rene \Bag AT Arddnemel) s by e
Ry WIT Frpicdt  RACS
Qﬂf'[' A AS

ESA B5S-070




CARNOT
Benzere Emissions

Client/Location: SCE/ALAMITOS

Reference Temp (F) 60
F Factor, Gas 8449 F Factor, Oil 9063
02,% Gas 4.58 02,% oit ‘ 5.92
Stack Flow Rate,Gas fuel(dscfm) 1085840 Stack Flow Rate,Qil(dscfm) 1265742
GAS FUEL Benzene 0il Fuel Benzene
QA-BENZ-5, ppb ND< 1 SA-BENZ-N,ppb ND< 1
9R-BENZ-S, ppb ND< 1 5B-BENZ-N,ppb HD< 1
9C-BENZ-N, ppb ND< 1 5C-BENZ-S,ppb HD< 1
AVG, ppb HD< 1 AVG, ppb ND< 1
STACK AVG, lbshr ND< 1.34E-02 STACK AVG, lb/hr ND< 1.546E-02
AVG, Lb/MMbtu ND< 2.23E-06 AVG, lb/MMbtu KD< 2.39€-0%

7
§

pwr)
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E/A

SUBJECT

Energy Systems Associates acoreoraron

15991 AED HILL AVE., SUITE 110, TUSTIN, CALIFORNIA 92680

Coovame OFs + Tipny 158G e ACES jon N0 S3Ze ¥

SHEET NO. —2e ot £

COMPUTED 8Y el oaTE 222-70 cueckep BY DATE _ E
C—a'vw_") —_ »
SA ﬁwz/\)f oudts A D‘- l '?;./‘}f- <a9 @‘So, ) ]
SE Bz _ C>
5C Hewe S St S . € _:__fi 628 29 1945
Th bz Ko7 7 (32 87/
¢
7A b () F thor sus 3 A s
G G fews () ‘(7#0-‘: . | >/d
o ¢ HBewz (V) > L ‘ 933 SY2RE?S

128007

To
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[26S 7¥>— As&gf»~

le e /03’58?‘0 ‘s
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REFORT
TRUESDAIL LABORATORIES, INC.

TUSTIN, CALIFORNIA 92680

Zn 1420t FRANKLIN AVENUE
CHEMISTS - MICROBIOLOGISTS - ENGINEERS \/

" AREA CODE 714 « 730-52239

RESEARCH -— DEVELDPMENT — TESTING AREA CODE 213 - 225-1564

CABLE: TRUELASBSS

CLIENT Energy Systems Associates DATE April 6, 1990
15991 Red Hill Ave., Suite 110 '

Tustin, California 92680-7388 RECEIVED March 16, 1990

Attention: Arlene Bell
SAMPLE Three (3) Tedlar bags LABORATORY NO. 44401

labeled 9A, 9B, and 9C
P.O. No.: 53304 ‘
INVESTIGATION Edison P.O. No.: C0138903

Analyze for trace benzene by modified EPA Method 602

RESULTS

MODIFIED EPA 602 (Benzene)

Received: 3/16/90
Analyzed: 3/16/90

iR &

5 ;"' R ’
ﬁ‘Nanolitersfper Liter (ppb)
Benzene
9A-AL : ND< 1
9B-AL ND< 1
9C-AL ND< 1

ND = Not detected.

{
HIGHER HEAT VALUE (60 degrees fahrenheit)

BTU's per Cubic Foot

#L-AL 947

Respectfully submitted,
TRUESDAIL LABORATORIES, INC.

S

Joe Bramblett, Manager
Instrumental Methods

Thisre

or simiF
usc of the client to whom it is addressed and upon the con
without prior written authorization from these Laboratories.

ort applies only 1o the sample, or samiples, investigated and is not necessarily indicati i itd i
.ot s, : y indicative of the quality or condition of apparently :dentical
ar products. As a mutual protection 10 clients, the public and these Laboratories, this report is submitted and acccplcidpfor the :xclusive

dition that it is nol 1o be ysed, in whole or in part, in any advertising or publicizv matter




REPORT
TRUESDAIL LABORATORIES, INC.

)

|L9 =

<} 14201 FRANKLIN AVENUE

CHEMISTS - MICROBIOLOGISTS - ENGINEERS TUSTIN, CALIFORNIA 952gaqg
. _ D EVELDPMENT _ TESTING Ly AREA CODE 714 e 730-4239
RESEARLCH AREA CODE 213 » 225-1584
CABLE: TRUELAB TS
Associates . :

CLIENT Energy Systems oc DATE March 20, 1999

15991 Red Hill Avenue, Suite 110
Tustin, California 92680-7388
Attention: Arlene Bell/Craig Fry

SAMPLE  phree (3) Tedlar bags LABORATORY NO. 37998 !
labeled 5A-N, SC-S, 5D-S -‘

Project No.: ESA 53304-AL

P.0. No.: SCE #C0138903

RECEIVED March 15, 1990

INVESTIGATION

Analyze for trace Benzene by modified EPA Method 602

RESULTS -

MODIFIED EPA 602 (Benzene)

Receivedi‘3/15/90"?"' o T T T
Analyzed: 3/15/90

Nanoliters per Liter (ppb)

Benzene
5A-N ND< 1
5C-5 ND<¢ 1
5D-5 ND< 1

ND=Not detected

Respectfully submitted,
TRUESDAIL LABORATORIES, INC.

Joe Bramblett, Manager
Instrumental Methods

H ] - . - - - "o . .
(’E?g;;frl ap(];l:e:. only'lo the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical
or sin lh{ pil_'(j :nltls. :]\s a l.hl‘J:uaJ] protection to clients, the public,and these Laborataries, this report is subntitied and aceepted for the exclusive
s v elient to whom it is acdressed and upon the condition that it is not to be used, in whole or in part, in anv advertising ar publicity matter
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Formaldehyde

ESR 53304-2053




CLIENT/LOCATION: SCE/ALAMITOS
FUEL: oil
F Factor:
Reference Temp (F)

Test ug/train
8-A-FORM KD 0.47
8-8-FORM ND 0.47
8-C-FORM ND 0.47
AVG

STACK TOTAL

9063
&0

x02 Qsd
6.32 574573
6.48 653537
6.48 653537
1228110

HD
ND
ND

ND

FORMALDEHYDE EMISSION CALCULATIONS

ug/dscf
0.3 ND

0.4 ND
0.4 ND

0.4 ND

ug/m3
10.2 KD
13.9 WD
14.6 ND

12.9 ND

1
11

10

ibshr

ND5.93E-02

Lb/Mbtu
NDB.25E-06
NO1.14E-05
ND1.19£-05

ND1.0SE-05




Test
¢-A~FORM
9-B-FORM
9-C-FORM

AVG

FORMALDEHRYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE/ALAMITOS

FUEL: gas
f Factor:
Reference Temp (F)

ug/train  Vmstd

2.9 1.08
1.1 1.04
1.7 1.3

STACK TOTAL

B4LLS
60

x02 Qsd
4,33 543875
4.33 543875
4,33 541965
1085840

ug/dscf

- - M)
N - =y

ug/m3
94.8
38.4
45.3

59.5

ppb
75
30
36

47

Lb/hr

1.93E-01
7.81e-02
9.19E-02

2.42E-01

Lb/MMbtu
6.30E-05
2.55E-05
3.01-05

3.95€-05




CARNOT 03/27/90

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ALGS Date..... Crecerieees eee+..03/15/90
Test Number..... cessesnas 8-A~-FORM Data BY.itevesassasesn cees LG
Test Method.......;...... FORM Sample Iocation.......... NO DUCT
Fuel...icuiiiiirininennnns . OIL Reference Temp (F}..¢4... 60
Control BoX #...... ceaeas ES-19 Unit....coceeeees ceecesaas 5
Pitot Factor ...... Bea e Meter Cal Factor....... .. 1.0000
Stack Area (sqg ft)....... 468.13 Sample Time {(Min)........ 30

Bar Press (in Hg)....v... 30.30 Nozzle Diam (in)...ceuveue

Meter Vol (acf)...oa.. . e 1.684 Meter Temp (F).seeecaanns 82.7
Stack Press (iWg).-ceveeaess Stack Temp (F)eeseessosocansacs
Vel Head (iwg)........ ceae 02 (%): from CEM.....o..
) _ . from portable...
Liquid Vol (ml}....e0e0.. . CO2 (%): from CEM,.......
) calculated......
Meter Press (iwg)....... . 0.01 Start/stop Time..........1405/1435

L B B N B A R R T R N R B R R N R B R N

Std Sample Vol {(SCF)iiiuanereanne e eee s Gt e dtsatsacannssesasnenan 1.63
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CARNOT

03/27/90

SAMPLE TRAIN TEST SUMMARY

*
Client/Location....... «++-SCE/ALGS * Date...cccecansencnassassa03/15/90
. *
Test Number........cc.o... B-B~-FORM * Data By.+:ceeesacsssccans IG
*
Test Method..... ‘e vreeaan FORM * Sample Location.......... SO DUCT
*
Fuel..ieeeeeieeeeacnocnnaa OIL * Reference Temp (F)eeeeo.. 60
*
COI'ItI.'Ol BOX #.---coc-u-.o Es-lg* Unit-..--....... ----- ‘o e Sl
*
Pitot Factor ....eecevvuee * Meter Cal Factor......... 1.0000
* .
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 30
*
Bar Press (in Hg).e.eeuovue 30.30 * Nozzle Diam (in)..... e
*
*
Meter Vol {(acf).......... 1.209 * Meter Temp (F).ovusnenn “ e 76.6
*
Stack Press (iwg)....... . * Stack Temp (F)eceeocrenan eeen
*
Vel Head (ivwg)........ cens * 02 (%): from CEM........
L. A * from portable...
Ligquid Vol (ml).....v00.-. * CO2 (%): from CEM........
* calculated......
Meter Press (iwg)........ 0.01 * Start/Stop Time..........1508/1608
*

Std Sample Vol (SCF)....

4 & & =9 e 8980 s
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CARNOT : 03/27/90

SAMPLE TRAIN TEST SUMMARY

*
Client/Location..... ee++.8SCE/ALGS * Date...ceeevasens ceeeasas03/15/530
. *

Test Number.......... «e¢.8-C-FORM * Data By......... ceeeeaana 1G
* )

Test Method......... ceane FORM * Sample Location.......... SO DUCT
*

Fuel..iveeaessseanoncnsna OIL * Reference Temp (F}l....... 60
*

ContrO]. BOX #-..u-o-c..‘- ES-19 * Unit-oo ............ . a8 s 8 " 5
*

Pitot Factor .....cceevaos * Meter Cal Factor...... ... 1.0000
* i

Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 30
*

Bar Press (in Hg)........ 30,30 * Nozzle Diam (in}..........
&*
*

Meter Vol (acf).......... 1.164 * Meter Temp (F)leveeeessaas 79.3
*

Stack Press (lwg).eeeaeseos * Stack Temp (F)...... e veoo
*

Vel Head (iWg)...eveaceas . * 02 (%): from CEM........
* from portable...

Liquid Vol (ml)..euesusnn * CO2 (%): from CEM...... .
* calculated......

Meter Press (iwg)........ 0.01 * Start/Stop Time...... ve..1614/1644
*

Std Samplevol (SCF).....‘.QI‘...‘.l.‘...ll‘I.l.‘..l..‘ ....... 1'14
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CARNOT 03/27/90
SAMPLE TRAIN TEST SUMMARY
*
Client/Location...... +++.SCE/ALGS * Date...cceeeea-e e e e .03/16/90
. *
Test NUMbETY...oveveeensaas 9~-A-FORM * Data By........... cea e LG
&
Test Method........ ceeaen FORM * Sample Location...... ..+. SO DUCT
*
Fuel....oeeveeaen cesssaca GAS * Reference Temp (F)...eas-e 60
*
COHtrOl BOX #-‘--o-c ----- Es_lg* Unit-..........-......--- 5
*
Pitot Factor ........... . * Meter Cal Factor......... 1.0000
*
468.13 * Sample Time (Min)........ 30
*
Bar Press (in Hg)...vuaa 30.20 * Nozzle Diam (In)...eeceees
*
*
Meter Vol (acf)...ocnn... 1.131 * Meter Temp (Fleeseaasaess 86.8
*
Stack Press (iWwg)...ceieaae * Stack Temp (F)..... e s e
*
Vel Head (iwg)....... oo * 02 (%): from CEM........
* from portable...
Liquid Vol (ml)...ccvuun. ® (CO02 (%): from CEM........
* calculated......
Meter Press (iwg)..... cee 0.01 * sStart/Stop Time..........0937/1007
* .

Std Sample Vel (SCF).....-

-
|
|
|
i
I
B stocx area (sq £6).en....
I
1
1
1
i
i
]
]
I
]
I

..... 1.08
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CARNOT

03/27/90

SAMPLE TRAIN TEST SUMMARY

*
Client/Location.......... SCE/ALGS * Dat€...ccvicevecconnsonena 03/16/90
*
Test Number.............. 9-B-FORM * Data BY...cecoiecanecanns 1G
. *
Test Method.............. FORM *# Sample Location.......... SO DUCT
*
Fuel....couuvnnun e s ea e GAS * Reference Temp (F)....... 60
*
Control BoX #...0ieeneesn ES-19 * Unit...ceiieeeeenennsnnnn 5
*
Pitot Factor ....... veeeas * Meter Cal Factor........ . 1.0000
% .
Stack Area (sq ft)...... . 468.13 * Sample Time (Min)..... co 30
*
Bar Press (in Hg)........ 30.20 * Nozzle Diam (in)........ .
*
. *
Meter Vol (acf)...ieiiuan 1.088 * Meter Temp (Fluuv.ivoeeearas 90.8
Stack Press (iwg)..evenoas . * Stack Temp (F).ceeeerciennnnnn
*
Vel Head (iWg).eeeeonwnonnn % 02 (%): from CEM........
s s * from portable...
Liquid Vol (ml).......cv * CO02 (%): from CEM........
* calculated......
Meter Press (iwg)........ 0.01 * Start/Stop Time.......... 1015/1045%
*

Std Sample Vol (SCF) ... veeeans tetensssaensna et s et e e s eaean 1.
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CARNOT

SAMPLE TRAIN

03/27/90

TEST SUMMARY

*
Client/Location........ ..SCE/ALGS * Date........... srevraeeasa03/16/90
. *
Test Num.ber ----- R 9-C_FORI{ * Data By.- R EEEEEE NI I A ) ItG
*
Test Method....coiveeenn. FORM * Sample Location.......... NO DUCT
[ ]
Fuel....oiivsnenennns veon GAS * Reference Temp (F)....... 60
*
Control Box #..eveeeaans . ES~19 * Unit....cociensnncenens ‘o 5
*
Pitot Factor ...... ceeeana * Meter Cal Factor......... 1.0000
* .
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 30
* . R
Bar Press {(in Hg)........ 30.20 * Nozzle Diam (in)..... cesea
*
- *
Meter Vol (acf)...... vean 1.381 * Meter Temp (F)avevaaaann . 93.5
* .
Stack Press (iwg)...ceou... * Stack Temp (F).eeeeonaons eeeaa
*
Vel Head (iwg).eeeeeooenn 0.0100 * 02 (%): from CEM.....
L, * from portable...
Liquid Vol (ml).......... * C02 (%): from CEM.vsec...
) * calculated......
Meter Press (iwg)........ 0.01 * Start/Stop Time...eeea...1112/1142
*

Std Sample Vol (SCF) e, eeeecoeanns
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Radian Mork Order PQ-03-093

Analytical Report
04702790

Radian Analytical Services
900 Perimeter Park
Morrisville, NC 27560
919-481-0212

Client Services Coordinator: TPHEIL

Certified by: W
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Analytical Data Sumary .

Page: 2

FORM (A28)

JE
Result Det, Limi Result Dert. i Result Det. Limit Result Det. Limit
formaldehyde ND i) ND 1] ND 3.41 4]
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Analytical Data Summary

Page: 4

Formaldehyde

Result Det. Limit

i)

Result Det. Limit
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Det. Limit
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Energy Systems Associates
Radian:Work Grder: PO-03-093:

Sample History

Page:S

\iéﬁhydes byVHPLC

Precared
Anzlyzed
Analyst
File 1D
Blamk 1D
Instrument
Report as

03/22/90
03/26/90
LK '
ESAT0S
ESAT04
V5000
received

03722/90
03/26/90

received

03722/90
03726790
LX
ESA107
ESA104
VvS000
received

03/22/90
03/26/90
LK
ESA109
ESA104
V5000
received

03/22/90
03/26/90
LK
ESAT1D
ESA104
V5000
received

03722790
03726790
LK
ESAT1
ESA104
v5000
received
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Sample History

Page:é

Aldehydes by HPLC

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

03/22/90
03/26/90

received

03722/90
03727790

received

03/722/%90
03/26/90

received

03/22/90
03/27/90

received

03722790
03/26/90
LK
ESA116
ESA104
V5000
received
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Notes and Definitions

ND

ALL METHODS EXCEPT CLP
The results which are less than five times the method specified
detection limit.

EXPLANATION
tIncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.

Page: p-2



Notes and Definitions

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

Compound - See Analyte.

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

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Eontract Laboratory Program)} methods are CROLs (contract required quantitatien
limits) for organics and CRDLS (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleamyp, (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for anzlysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples,

A factor is required to caleulate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of clearmup procedures, or ditution of extracts/
digestates. for example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

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

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Page: A-3
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AVERAGE STACK PAH EMISSIONS

SPECIES ug/dscm Lb/hr Lb/MMbtuy
Naphthalene 3.29 1.51E-02 2.6TE-06
Acenaphthylene ND< 0.01 HD< 4.63E-05 ND< B.15E-09
Acenaphthene 0.57 2.60E-03 4.55€-07
Fluorene 0.03 1.45E-04 2.55E-08
Phenanthrene 0.03 1.40E-04 2.45E-08
Anthracene 0.1 4 _96E-05 8,.73E-0%9
Flucranthene < 0.01 < 5.34E-05 < 9.4L1E-09
Pyrene < 0.01 < 4 78E-05 < 8.42E-09
Chrysene ND< 0.01 © ND< 4.83E-05 ND< B.15E-09
Benz(a)anthracene HD< 0.01 ND< 4.63E-05 ND< B.15e-0%
Benzo(b+k)fluorant ND< 0.01 ND< &.63E-05 ND< B.15E-09
Benzo(a)pyrene ND< 0.0 ND< 4.63E-05 ND< B.15E-09
Indenc(1,2,3-cd)py ND< 0.0 ND< 4_63E-05 ND< 8.15E-0%
Dibenzo(a,h)anthra ND< 0.0 ND< 4.63E-05 ND< B.15£-0%
Benzolg,h,ilperyle Ko< 0.0 ND< 4.63E-05 KD< 8.15E-09
Average Total PAR < 4.03 < 1.85E-02 < 3.26E-06

ENERGY SYSTEMS 10-May-90




CLIENT:

PROJECT NO:
TEST DATE:
TEST MUMBER:
T REF (F)
Fuel: oil

SPECIES

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene

Benz{a)anthracene

SCE/ALGS

53304
3714790
&-PAH-5

60

Benzo{b+k)fluoranthene

Benzo{a)pyrene

indeno(1,2,3~cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

TOTAL PAH

PAH CALCULATIONS

RD<

ND<
ND<
ND<«<
ND<
ND<
ND<

ND<
WD«

Corrected for Field 8Blank
RESULTS ARE FOR ONE DUCT ONLY

ENERGY SYSTEMS 10-May-90

INITIALS:
VNSTO(DSCF):
QSO(DSCF/MIN):
€og,%:

02 ,X:

F Factor

ug/train

7.000
0.025
2.300
0.099
0.090
0.030
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025%
0.025

9.769

ND<

KD«
ND<
ND<
ND<
ND<
ND<
ND<
ND<
KD«

<

LG
79.90
649848
1M.23
6.05
9063

ug/dscm

3.093
g.on
t.016
0.044
0.040
0.013
0.011
0.011
9.01
c.on
0.011
0.011
a.0m
0.0M
g.oNn

4.317

Lbshr

7.52E-03
ND< 2.69E-05
2.47E-03
1.06E-04
@.67E-05
3.226-05
ND< 2.49E-05
ND< 2.69E-05
ND< 2.69E-05
ND< 2. 69E-05
ND< 2.69E-05
HD< 2.69E-05
ND< 2.69E-05
ND< 2.69E-05
ND< 2_.69E-05

< 1.05e-02

Lb/MMbty

2.46E-06
ND< 8.79€-09
8.09e-07
3.48€-08
3.16E-08
1.05E-08
ND< B.79E-09
HND< 8.79E-09
ND< B.79E-09
ND< B.79E-09
ND< B.79E-09
ND< 8.79E-09
KD< B,79E-09
ND< 8.7YE-09
ND< 8.79€-09

3.44E-06

lm ' . ‘ “ﬂ [ . o [~ o T —— r ™

| Lo - A o EZIX | one |- s BEr L. o
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CLIENT:

PROJECT NO:
TEST DATE:
TEST NUMBER:
T REF (F)
Fuel: oil

SPECIES

Naphthalene

Acenaphthylene

Acenaphthene
Fluorene
phenanthrene
Anthracene
Fluoranthene
pyrene
Chrysene

Benz{a)anthracene

SCE/ALGS

53304
03/15/90
7-PAH-K
60

Benzo(b+k)fluoranthene

Benzola)pyrene

Indeno(1,2,3-cdipyrene
pibenzo(a,h)anthracene
Benzo(g,h,i)perylene

TOTAL PAH

PAH CALCULATIONS

WD<

HD<
ND<

ND<
ND<

ND<

corrected for Field Blank
RESULTS ARE FOR OME DUCT OHLY

ENERGY SYSTEMS 10-May-%0

INITIALS:
VMSTD(DSCF):
QSD(DSCF/MIN):
co2,X:

02,%:

F Factor

ug/train

6.000
0.025
1.700
0.078
0.110
0.025
0.039
0.028
0.025
0.025
0.025
0.025
0.025
0.02%
0.025

8.18

HD<

HD<

ND< .

ND<
HD<
ND<
ND<
ND<

LG
105.84
574573
11.01
6.32
9063

ug/dscm

2.002
0.008
0.567
0.026
0.037
0.008
0.013
0.009
0.008
0.008
0.008
0.008
0.008
0.008
0.008

2.729

Lb/ht

4 ,30E-03
ND< 1.79E-05
1.22E-03
5.60E-05

7.89€-05 -

< 1.79E-05
2.80e-05
2.01E-05

ND< 1.79€-05
ND< 1.79E-05
Np< 1.79E-05
ND< 1.79€-05
ND< 1.79E-05
up< 1,.79E-05
WD< 1.79E-05

< 5.87E-03

Lb/MMBtU

1.626-06

ND< 6.76E-09
& .60E-O7
2.11e-08
2.97e-08

< 6.T6E-09
1.05e-08
7.57E-09

ND< &.75E-09
ND< 6.T6E-09
ND< &.76E-09
ND< 6.76E-09
ND< 6.76E-09
ND< 6.T6E-09
MD< 6.T6E-09

2.21E-06




PAH CALCULATIONS

CLIENT: SCE/ALGS INITIALS: LG

YMSTD(DSCF); 81.35
PROJECT NO: 53304 QSO(DSCF/NIN): 653537
TEST DATE: 03715/90 €02, X: 10.8
TEST NUMBER: B-PAH-S 02, %: 6.48
T REF (F) &0 f Factor 9063
Fuel: oil
SPECIES ug/train ug/dscm ibshr Lb/MMbtu
Haphthalene 11,000 4.775 1.17E-02 3.91E-06
Acenaphthylene ND< 0.025 ND< 0.011 ND< 2.65E-05 Ko< 8.89E-09
Acenaphthene 0.270 0.117 2.87E-04 9.60E-08
Fluorene 0.058 . 0.025 6.16E-05 2.06E-08
Phenanthrene 0.034 0.015 3.61€-05 1.21E-08
Anthracene < 0.025 < 0.011 < 2.65E-05 < B.89E-09
Fluoranthene ND< 0.025 ND< 0.011 ND< 2.65E-05 ND< 8.89€E-09
Pyrene ND< 0.025 Kb< 0.011 HD< 2.65E-05 ND< B.89E-09
Chrysene ND< 0.025 RD< 0.011 ND< 2.65E-05 ND< 8.8%9€-09
Benz{a)anthracene ND<. 0.025 ND< 0.011 NO< 2.65E-05 KD< 3.89€-09
Benzo(b+k) f luoranthene ND< 0.025 HD< 0.011 ND< 2.65€-05 KD< B.89E-09
Benzo{alpyrene ND< 0.025 ND< 0.011 ND< 2.65E-05 HD< 8.89E-09
tndeno(1,2,3-cdlpyrene ND< 0.02% ND< a.o01 ND< 2.85E-D5 KD< 8.896-09
bibenza(a, h)anthracene HD< 0.025 ND< 0.011 ND< 2.45E-05 KD< 8.89E-09
Benzo{g,h, i)perylene ND< 0.025 ND< 6.011 ND< 2,65E-05 KD< B.89€-09
TOTAL PAH < 11.637 < 5.051 < 1.24E-02 4.14E-06

Corrected for field Blank
RESULTS ARE FOR OWE DUCT ONLY

ENERGY SYSTEMS 10-May-90




CARNOT 04/02/90

SAMPLE TRAIN TEST SUMMARY

Client/Location..... ««...SCE/ALGS Date..iivseececnanans ‘wee.03/14/90
Test Number.........vcue . 6—PAH-S Data BY..oossceessoananse . G
Test Method.............. PAH Sample Location...... «... SO DUCT
Fuel..... ceaeeeen cesenees 0il * - Reference Temp (F)......." 60
Control BoxX #....c0vaucas ES-8 Unit...oiieienennnnneananes 5

Pitot Factor ............ 0,840 Meter Cal Factor......... 1.0000-

IR O R B R R N N N R N RN R N

Stack Area (sg ft)....... 468.13 Sample Time (Min)........ 189
Bar Press (in Hg).eeaeowon 30.30 Nozzle Diam (in)......... 0.246
Meter Vol (acf)..... cee.. 83.792 Meter Temp (F)eeeooeesan . 92.8
Stack Press (iwg)........ 2.70 Stack Temp (F)eeeseeasenn 270.4
Vel Head (iwg)...... eeeas 0.2887 02 (%): from CEM........ 4.60
_ from portable... 6.05
Liquid Vol (ml).......... 169.8 Co2 (%): from CEM........ 12.30

calculated...... 11.21
Meter Press (iwg)........ 0.67 Start/Stop Time..........1256/1634
Std Sample Vol (SCF)l.......l‘...I....l'...!l..... ...... « & « ®* 8 @ 79‘90
Metric Sample Vol (cubic meters)....ceeeciccececenn ceecne ceenn 2.26
Moisture Fraction......iceeeieeeneerncansonasananas B, 0.090
SEACK GAS MOL Whuvseoennnseenneenoesennnennn. e, 28.95
Stack Gas Velocity (ft/seC).ciuiiieeereesecesocnnnnaa ceeeeaanes 35.04
Stack Flow Rate (wacfm)....veeveennnnn. sscessasacnaasssssreecas 984,149
Stack Flow Rate (dscfm).......... teeressrtauaea tee et e 649,848

Isokinetic Ratio (%) .eeerceinenninnncnnnennnnns cstecetaaraasaan 92.23
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/Location..........SCE/ALGS : Date..ceveevenns veesseaas@3-15-90
Test Number.............. 7-PAH-N : Data By...eeo-es ceasasann 1G
Test Method........ cecenn PAH : Sample Location.......... No Duct
Fuel....cccoevrenss ....L. 01l : Reference Temp (F)....... 60
Contreol Box #...cc00eanan ES-19 : Unit..eeeeeneseeneecaanas 5
Pitot Factor ......e.ee.. 0.840 : Meter Cal Factor...... .o« 1.,0000
Stack Area (sq ft)....... 468.13 : Sample Time (Min)........ 189
Bar Press (in Hg)........ 30.30 : Nozzle Diam (in)......... 0.242
;
Meter Vol (acf).......... 83.305 * Meter Temp (F)ececieeeean 98.4
Stack Press (iwg)........ 2.90 : Stack Tenp (F)eceeecesens 263.8
Vel Head (iwg).-...... eees 0.,2247 : 02 (%): from CEM........ 4.75
* from portable... 6.32
Liquid Vol (m1)...eocaons 173.7 * €02 (%): from CEM........ 12.20
* calculated...... 11.01
Meter Press (iwg)........ 0.53 : Start/stop Time...... «...0902/1245
Std Sample VOl (SCF)i.vteveveansosssnnnsns secceccssscansas cene 78.61
Metric Sample Vol (cubic meters)........ tesesecsseanrsanns e 2.23
Moisture FractiOn......eeeeerconsrsessssasasnassesassannns cena 0.093
SEACK GAS MOL Wh . e seeanuueeeeeannnnaaensaseseoaasesosearsons 28.90
Stack Gas Velocity (ft/sec}....... eetesaeseaseraanans et enaas 30.79
Stack Flow Rate (WACEM) e vvieetsteesvraasanneossanvosssssannana 864,950
Stack Flow Rate (dscfm)........ A 574,573

Isokinetic Ratio (%) ..vivennnnn cecteasecacessetsacssrascaaaans 106.05
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CARNOT

SAMPLE TRAIN TEST SUMMARY

03/19/90

Client/Location..... ««+..SCE/ALGS : Date...ceereneeanan creeene 03/15/90
Test NUmMbeTr..cvcovmseeann 8-PAH-S : Data BYeveieansoocacenassoes 1G
Test Method.............. PAH : Sample Location.......... So Duct
Fuel...veeeeeeonaneannnan Oil : Reference Temp (F).«...... 60
Control BoX #.eveeenweeoonas ES-8 : Uniteeeesenueoeenoonanans 5
Pitot Factor .......... . 0.840 E Meter Cal Factor......... 1.0000 -
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 185
Bar Press (in Hg)........ 30.14 : Nozzle Diam (in)......... 0.246
:
Meter Vol (acf}.......... 86.040 @ Meter Temp (F)...oveneonan 94.6
Stack Press (iwg)........ 2.70 : Stack Temp (F)eveeeeoann. 272.2
Vel Head (iwg)...eeceeeon 0.2971 : 02 (%): from CEM........ 4,55
* from portable... €.48
Liquid Vol (ml)........ .o 186.1 * C02 (%): from CEM........ 12.25
* calculated...... 10.80
Meter Press (iwg)........ 0.69 : Start/Stop Time.......... 1526/1744
Std Sample VOl (SCF) eceesnrosacsacccsseecsssassscanssasnsnconssas 81.35
Metric Sample Vol (cubic meters)......... ceeseannnen Ceeessanan 2.30
Moisture Fraction............. ceeessssencassencansese Ceseeennas 0.096
Stack Gas Mol WE......... .00 Cetesesresecnereennr s vasecaaa 28.84
Stack Gas Velocity (ft/sec).......... chesacssicenann Ceennan ‘o 35.75

----------

Stack Flow Rate (wacfm)
Stack Flow Rate (dscfm)

----------

Isokinetic Ratio (%)

------ -

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

/004, 395 4
1. 00E+0562

.. 653,537

95.65
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Appendix C.7

Metals Tests

ESR 53304-2053




Client/Location:
F Factor:
Reference Temp (F):
Fuel:
ELEMENT:

Test ug/train
2-Mtls-No 14.00
2-Mtls-So< 15.00
3-Mtls-No 24.00
I-Mtls-Soc< 25.00
5-Mtls-No 24.00
5-Mtls-So 130.00
Avg/total 38.67

SCE Alamitos 5

9063
&0
oil

ARSENIC

Vmstd

41.35
53.47
52.88
57.62
55.37
55.14
52.64

x02

5.51
6.09
6.68
6.44
5.99
5.85
6.09

Qsd

503445
627634
623384
633724
630002
635740
1217976

METALS EMISSION CALCULATIONS

ug/m3

11.96

9.91
16.03
15.32
15.51
83.25
25.29

tb/hr

2.25E-02
2.33E-02
3.74e-02
3.63e-02
3.61E-02
1.98E-01
1.18€E-01

{b/MMbtu

9.18E-06
7.90E-06
1.33e-05
1.25€E-05
1.21E-05
6.54E-05
2.01E-05




METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos 5

F Factor: 9063
Reference Temp (F): &0
Fuel: il

ELEMENT; BERYLLIUM
Test ugftrain  Vmstd

2-Mels-Nox 0.17 41.35
2-Mtls-Sp< . | 0.69 53.47
3-Mtls-Ne< 0.04 52.88
I-Mtls-S0< 0.27 57.62
5-Mtls-No< 0.27 55.37
5-Mtls-So< 0.27 55.14
Avg/ftotal< .29 52.64

5.51

6.09
6.68
6.44
5.99
5.85
6.09

Qsd

503445 <
627634 <
623384 <
633724 <«
630002 <
635740 <
1217976 <

ug/m3 Lbshe lb/MMbtu

0.15 < 2.74E-04 < 1.11€-07
0.46 < 1.076-03 < 3.64E-07
0.04 < 9.356-05 < 3.336-08
0.17 < 3.926-04 < 1.35E-07
6.17 < 4.D6E-04 < 1.36E-07
0.17 < 4,11E-04 < 1.36E-07
0.19 < B.B2E-04 <« 1.53E-07

)
]
.




9063
&0
oil

ELEMENTz CADMIUM

Client/Location:

F Factor:

Reference Temp (F):
Fuel:

Test ug/train
2-Mtls-No< 2.50
2-Mtls-So< 2.70
J-Mtls-No< 4.70
J-Mtls-So« 2.00
5-Mtls-No< 2.20
5-Mtls-So< 1.30

Avg/totalx

2.57

Vmstd

41.35
53.47
52.88
57.62
55.37
55.14
52.64

SCE Alamitos 5

%02

5.51
6.09
6.68
6.44
5.9¢9
5.85
6.09

Qsd

503445
627634
623384
633724
630002
635740
1217976

A A A A A A A

METALS EMISSION CALCULATIONS

ug/m3 Lb/hr

2.13 < 4.02£-03
1.78 < 4.19E-03
3.14 < 7.32e-03
1.23 < 2.91E-03
1.40 < 3.31E-03
0.83 < 1.98£-03
1.75 < 7.85E-03

A A A A A A A

Lb/HKbtu

1.64E-06
1.42€-06
2.61E-06
1.00E-06
1.11E-06
6.54E-07

1.41E-06




METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos 5
F Factor: . 9063
Reference Temp (F): 60
Fuel: 0il

ELEMENT: COPPER

Test ug/train  Vmstd *02 asd ug/m3 Lb/hr Lb/MMbty l
2-Mtls-No 12.00 41.35 5.51 503445 10.25 1.93E-02 7.8B7E-06
2-Mtls-So 46.00 S3.47 6.09 627634 30.38 7.14E-02 2.42E-05
3-Mtls-No 17.00 52.88 6.68 623384 11.35  2.65E-02 9.43E-06 !
3-Mtis-So 21.00 57.62 644 633724 12.87 3.05E-02 1.05E-05
5-Mtls-No 23.00 55.37 S5.99 630002 14.67 3.46E-02 1.16E-05
S-Mtis-So 14.00 55.14 5.85 635740 8.97 2.13E-02 7.04E-06

Avg/total 22.17 52.64 £.09 1217976 14.75  6.78E-02 1.18€-05




Client/Location:

F Factor:

Reference Temp (F):
Fuel:

ELEMENT:
Test ug/train

2-Mtis-No 28.00
2-Mtls-Seo 48.00
3-Mtls-No 51.00
3-Mtls-So 56.00
5-Mtls-No 35.00
S-Mtls-So 25.00
Avg/tatal 4£0.50

METALS EMISSION CALCULATIONS

SCE Alamitos 5

90563
60
ait

LEAD
Vs td

41.35
53.47
52.88
57.62
55.37
55.14
52.64

osd

503445
627634
623384
633724
630002
635740
1217976

ug/m3

23.91
.70
34.05
34.32
22.32
16.01
27.05

Lb/hr

4.51-02
7.45E-02
7.95E-02
8.14E-02
5.26E-02
I.81e-02
1.24E-01

Lb/MHbty

1.84E-05
2.53E-05
2.83€-05
2.80E-05
1.77E-05
1.26E-05
2.17E-05




METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos S
F Factor: 9063
Reference Temp (F): 60
Fuel: oil

ELEMENT: LEAD

Test ug/train Vmstd %02 0sd ug/m3 Lb/hr Lbh/MHbtu
2-Mtls-No 28.00 41.35 5.51 503445 23.91 4.51E-02 1.84E-05
2-utls-So 4£8.00 S3.47 &6.09 627634 31.70  7.45E-02 2.53E-05
3-Mtls-No 51.00 52.88 6.68 623384 34.05 7.95€-02 2.836-05
I-Mtls-So 56.00 57.62 6.44 633724 34.32 B.14E-02 2.80€-05
5-Mtls-No 35.00 §5.37 5.99 630002 22,32 5.26E-02 1.77E-05
5-Htls-So 25.00 55.14 5.8% 635740 16.01  3.8B1E-02 1.26E-05
Avg/total 40.50 52.64 6.09 1217976 27.05 1,24E-01 2.17TE-05

|




METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos 5

F Factor: 9063
Reference Temp (F): 60
Fuel: oil

ELEMENT : MANGANESE

Test ug/train  vmstd 02 asd ug/m3 tbshr Lb/HMbty
2-Htls-Na $5.00 4£1.35 5.51 503445 81.12  1.53e-01 6.23E-05
2-Mtls-So 29.00 53.47 6.09 627634 19.15  4.508-02 1.53€-05
3-Mtis-Ho 21.00 52.88 6.68 623384 14,02 3.27E-02 1.17E-05
3-Htls-So 10.00 57.62 6.44 633724 6.13  1.45&-02 5.01E-06
5-Mtls-Ro 27.00 55.37 5.99 430002 17.22 4.06E-02 1.36E-05
S-Mtis-So 91.00 55.14 5.85 635740 58.27  1.39e-01 4.58E-05
Avg/total 45.50 52.64 6.09 1217976 32.65 1.39:-01 2.56E-05




l 1”

METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos 5
F Factor: 20563
Reference Temp (F): &0
Fuel: 0il

u

ELEMENT: MERCURY

Test ug/train  Vmstd x02 Qsd ug/m3 tb/hr Lb/MMbtu

2-Mtls-No< .00 41.35 5.51 503445
2-Htls-So< 9.00 53.47 6.09 627634
3-Htis-No< 6.00 52.88 6.68 623384
3-Htis-So< 7.00 57.62 6.44 633724
S-Htls-Ko< 6.00 $5.37 5.99 630002
5-Mtls-So< 7.00 55.14 5.85 635740
Avg/total< 7.33 52.64 6.09 1217976

7.69 < 1.456-02 < 5.90E-06
5.94 < 1.40E-02 < 4.74E-06
4.01 < 9.356-03 <« 3.336-056
4.29 < 1.026-02 < 3.51€-06
3.83 < 9.02E-03 < 3.03E-06 -
4.48 < 1.07E-02 « 3.52E-06
5.04 < 2.24E-02 < 4.00E-06

%A:L’L:

A A A A A A A




Client/Location:

F Factor:

Reference Temp (F):
Fuel:

ELEMENT;
Test ug/train

2-Mtls-No 546.00
2-Mtls-So 487.00
3-Mtls-No 609.00
3-Mtls-50 592.00
5-Mtis-No 639.00
5-Mtls-So 462,00
Avg/total 555.83

SCE Alamitos 5

9063
60
oil

NICKEL

ymstd

41.35
53.47
52.88
57.62
55.37
55.14
52.64

x02

5.51
6.09
6.68
6.44
5.99
5.85
6.09

Qsd

503445
627634
623384
633724
630002
635740
1217976

METALS EMISSION CALCULATIONS

ug/m3

466.25
321.60
406.65
362.78
407.50
295.85
376.77

lb/he

8.79€-01
7.55e-01
9.49€-01

_B.60E-01

9.61E-01
7.04E-01
1.70E+00




METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos S
F Factor: 9063
Reference Temp (F): 40
Fuel: ail

ELEMENT: SELENIUM

Test ug/train Vmstd
2-Mtls-No< 3.20 41.35
2-Mtls-So< 3.70 53.47
3-Mtls-Ko< 17.00 52.88
3-Mtls-So< 5.40 57.62
S5-Mtls-No< 3.20 55.37

S-Mtls-So< S.40 55.14
Avg/total< 6.32 52.64

Average ug/m3
5.51
_ Average lb/hr
1.25E-02
Average (b/MMbtu

4.49E-06

x02

5.51
6.09
6.68
6.44
5.99
5.85
6.09

Qsd

503445
627634
623384
633724
630002
635740
1217976

A A A A A AA

ug/m3

2.73
2.44
11.35
3.3%
2.04
3.46
4.22

<
<
<
<
<
<
<

Lb/hr

5.156-03
5.74E-03
2.65€-02
7.85E-03
4.81E-03
8.23E-03
1.93€-02

A A A A A A A

Lb/MHbtu

2.10E-06
1.95e-06
9.43E-06
2.70E-06
1.62E-06
2.71E-06
3.42€-06




Client/Location:

F Factor:
Reference Temp (F):
Fuel:

ELEMENT:
Test ug/train

2-Mtls-No 526.00
2-Mtls-So  1758.00
3-Mtis-Ho 626.00
3-Mtis-Se 721.00
S5-Mtls-No 821.00
5-Mtls-So 615.00
Avg/totat 846.17

METALS EMISSION CALCULATIONS

SCE Alamitos 5

9063
60
oil

ZINC

Vms td

41.35
53.47
52.88
57.62
55.37
55.14
52.64

*02 Qsd
5.51  S03445
6.09 627634
6.68 623384
6.44 633724
.99 630002
5.8% 635740
6.09 1217976

ug/m3

4917
1167.53
418.00
441.83
523.56
393.83
565.65

Lb/hr

8.46E-01
2.74E+Q0
9.75E-01
1.05E+00
1.23E+00
9.37E-01
2.59e+00

Lb/MMbtu

3.45E-04
9.31E-04
3.47E-04
3.61E-04
4.15E-04
3.096-04
4.51E-04
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|
R CARNOT 03/19/90
I SAMPLE TRAIN TEST SUMMARY
*
I Client/Location.......-.. SCE/ALGS * Date...co..ceeeceneesnn. 3/13/90
Test Number.......cc000.. 2-Mtls-N * Data By...cceeeeascennnnn MDM
I Test Method......... «e... Metals z Sample Location.......... Né Duct
Fuel...eevoscoecas ceceoaan 0il : Reference Temp (F)....... 60
I Control BoX #......0.000.. ES-8 : Unit........ csaacs cesnesns 5
Pitot Factor ............ 0.840 * Meter Cal Factor......... 0.9900"
i Stack Area fsq ft)..... .. 468.13 : Sample Time (Min)........ 126
Bar Press (in Hg)........ 30.35 : Nozzle Diam (in)........ . 0.242
I :
Meter Vol (acf).......... 42,476 : Meter Temp (F)..vceeeeeeas 76.6
I Stack Press (iwg)....e.-. 2.70 * Stack Temp (F).eeeseeoann 257.3
Vel Head (iwg)..v.cveeu.. 0.1723 : 02 (%): from CEM........ 5.00
Ifi . ' * from portable... 5.51
- Liquid Vol (ml).......... 95.0 ® CO2 (%): from CEM........ 12.20
-k - . calculated...... _ 11.81
I Meter Press (iwg)........ 0.43 : Start/Stop Time.......... 0905/1124
Std Sample Vol (SCF).veeees.. tesaecastesrsssaetts et nneenr e 41.35
a Metric Sample Vol (cubic meters)...... cessessessetasannannen .- 1.17
Moisture Fraction....... et reseetaanann ceesetotavassannamnenss 0.096
Stack Gas Mol Wt...... e eterereaeaaaeaaa ettt tueaeeeeaaaen 28.94
: Stack Gas Velocity (ft/seC)..ceeececacanns Weeensonanns veseeaas 26.81
g Stack Flow Rate (Wacfm) ..eeeeoeeooanss W r et e s et e e aasaanas . 752,976
a Stack Flow Rate (ASCEm) ... vvuiiiuissnsnsnasanacasosasssnnnnnnns 503,445
Isokinetic Ratio (%).......... e e eaesenrett oot 95.50
i
i
g
s I |
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CARNOT 03/19/%0
SAMPLE TRAIN TEST SUMMARY
*
client/ILocation..........SCE/AIGS * Date............. Ceeseean 3/13/90
Test Number......ccvuee-s 2-Mtls-S : Data BYe.eeveeeosooanvonans MDM
Test Method............ .. Metals : Sample Location.......... So Duct
FUEl.:cieeeonansanmosnancas oil S Reference Temp (F)eeueannn 60
Control BoxX #...¢c000u0 - ES-19 : 11 ¢ B 8 5
Pitot Factor ........c.-e- 0.840 : Meter Cal Factor..... sess 1.0000
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 126
Bar Press (in Hg)...... .o 30.35 : Nozzle Diam (in)......... 0.246
.

Meter Vol (acf).......... 55.259 * Meter Temp (F).veeeoenan. 85.5
Stack Press (iwg)........ 2.70 : Stack Temp (F).vooveevnn. 271.3
Vel Head (iwg)...eeeecesn 0.2728 : 02 (%¥): from CEM........ 5.00
* from portable... 6.09

Liquid Vol (ml)...ceco--. 123.4 * CO2 (%): from CEM........ 12.20
- - S - . ok . calculated...... 11.36
Meter Press (iwg)........ 0.58 : Start/Stop Time..........0906/1130
Std Sample VOl (SCF) cucesracensecsscsosnsccsasansesss Vs e e eans 53.47
Metric Sample Vol (cubic meters).........ccvivevmnnncneaaans .o 1.51
Moisture Fraction............ Veetessaseacancaas seeaan Ceeeeaaes 0.097
Stack Gas Mol Wt...eevuunnn s e resseesterrsen ettt e 28.89
Stack Gas Velocity (ft/sec)......ccievece... e sea s 34.09
Stack Flow Rate‘(wacfm).....;...... ......................... 857,457
Stack Flow Rate (dscfm)........ s e e s i st et s ettt st e 627,634
Isokinetic Ratio (%)...vcvvee... e e et a et e sttt 95.87
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ALGS :  57- of - WA 3/13/90
Test Number........cc0.0. 3-Mtls-N : Data BY..ceeeesessonsnnnas MDM
Test Method...... caesanan Metals : Sample Location.......... No Duct
Fuel. ... .civinienecnnaans 0il : Reference Temp (F)...oe.. 60
COntrol BoX §eeeeeeeven.. BS-8 % UNita.esnrrnsseeeeenannns 5
Pitot Factor ............ 0.840 : Meter Cal Factor...... ... 0.9900
Stack Area (sq ft)....... 468.13 : Sample Time (Min)..... vee 126
Bar Press (in H) e e cv e 30.35 : Nozzle Diam (in)......... 0.242
.

. Meter Vol (acf).......... 54.293 * Meter Temp (F)u.vieeesesn. 76.6
Stack Press (iwg)........ 2.60 : Stack Temp (F).cvvoeeeann 257.3
Vel Head (iwg)....evuv.ss 0.2606 : 02 (%): from CEM........ 5.00

: * from portable... 6.68
Liquid Vol (ml).....v.... 113.1 * CO2 (%): from CEM........ 12.20
: * calculated...... 10.91
Meter Press (iwg)........ 0.61 : Start/Stop Time....... ...1323/154¢6
S5td Sample VOl (SCF)euscecssscaserssasnantosnennnannnens ceressen 52.88
Metric Sample Vol (cubic meters)....... Ceeesateer et 1.50
Moisture Fraction.......cceeeeeeaaccanannan e etaesteanceenaaaas 0.090 .
Stack Gas Mol Wt........... tteacseairanecansactetarratsaranans © 28.93
Stack Gas Velocity (ft/sec)..... ceseen creaeee Ceeteseeararaeaaas 32.98
Stack Flow Rate (wacfm)......... e et eeanes e e [P 926,379
Stack Flow Rate (dscfm)...cveeneecnnan s ettt senttasacanatnsana 623,384

ISOKINEtIiC RALIO (F) v e eeeeeeeeenennennneeneneneeenneansnaeeneenns 98.63

]
e

86 8 O Q==

E:}
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CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY g
*
Client/Location.......... SCE/ALGS * Date..........cecoceces-s 3/13/90
Test Number....-eceeeeaees 3-Mtls-S * Data By....cecseeaeaeaacne MDM
Test Method.......eouua.. Metals : Sample Location.......... So Duct g
Fuel.....ceoana e aearsanaa 0il E Reference Temp (F)....... 60
Control BoxX #....c0uceeas ES-19 * Unit............. Cesenenn S
Pitot Factor ......... ‘e 0.840 : Meter Cal Factor........ . 1l.0000.
Stack Area (sq ft)....... 468.13 : Sample Time (Min)....... . 126
Bar Press (in Hg)..... 30.35 : Nozzle Diam {(in)......... 0.246
: B
Meter Vol (acf).......... 60.119 * Meter Temp (F)..oceveennn 90.9
Stack Press (iwg)........ 2.50 E Stack Temp (F)eceeceeeonn 273.9
Vel Head (iWg) .eeeeecaesnn 0.2744 * 02 (%): from CEM........ 5.00
* from portable... 6.44 i
Liquid Vol (ml)...c.e.e... 119.0 * CO2 (%): from CEM........ 12.20
. e calculated...... 11.10
Meter Press (iwg)........ 0.66 : Start/Stop Time.......... 1323/1547
|
Std Sample Vol (SCF).ev.eesne St esasesanatsssarnenase et ataas g 57.62 g
Metric Sample Vol (cubic meters).......ieecerioccecnnnns . 1.63
Moisture Fraction............ . PP 0.088
Stack Gas Mol Wt........... e e s eiteesss e e T es st nsassenaaans 28.98
Stack Gas Velocity (ft/sec) i i iinaieinsnnnsncnas cheaeenna 34.21 ~
Stack Flow Rate (wacfm)..... veeses Cesseceasscnstatsctencctnonnas 960,777
Stack Flow Rate (dscfm)........... Cre et eas e ae et 633,724
Isokinetic Ratio (B) i v v i etoeeeetsnssacssasssennanannsasssns 102.30 E

AR




‘A3 %N \\M“Q 7 7, AT
guw  SIFEE o
| : “ sbeaday/1v30]
0227 %00 2107 s | S5 | (C] 5He 550 hs|fT 2 2NERY
Qiy = AT S 1271 ¢~ 1£] ¢3 PRT| SH8 -ce0lrst | AN e
1 S3uBuALOY S/7 4 250 ar hl { [y
BEZ/L IR T Y o7 ~&| 14 asl (67-¢5O87 e’ [o /=
(7 posanoddy uarlid RN 2 43 7| 164 S| A [ o | he A7 C 1]
. PopROY 331t AEWIER £ | 20 (5| urwseh /T fali | 4 |
wavu._u.,ouuu sJabuydug 5 S s > (2| (e § <3/ LA LT S/ A+ 5 |
.ﬂﬂ.\ papeo ssabujduy 14 281 {5 & /0r (ol | pfr RPO1 L1 | 127) <A 7], i
:(731u1) oyup "3Isn) jo upey) o/ |AS| *7 8| 1o Ver| arg 749 A a5/ |0 <
P DTEE D, pronisn Zoaso ZAEXABS; x| *f 28| 4o 9|7 37257 | TF
Qg /7 b paida|0) dareN (46 7 SHo (P E7 || G
s 4o TTIWILNONS £ ‘7 As| =S AN I NN AT
b 0b~  do ‘'dwsL 4nay a | Tl es sl ss | A | 170 TAY S e SERO g
W_ .24 mﬁ% =z <7 Z3 | 851 2,2 (8 O] T ~T{7 A
45 ¥oeas ~ | 25 S35 |tal | hor| ge9 a9 Sel1(H 5cx/l s
A’ ﬂ:Qv "372 riop 3(dueg < h ss <t | for JLCl b2 Rya (5] 72¢ 205, |7
SPWW Le43 ] ™ A3 L3l oa/| | SAC| arface]| o[ T s [T 2
= 9| | ¥ | 7% | Hne | SL8 | WS S0 _ox i/ | FFHR
¢
Adruung 359 .mm”.wn_ unnaep 0 me SABATT 300 ._mw_wz S804y | yoRlg muwm“ma HV | dV sul a..nm_,__hwm
43038 P 'sadnjedadual SUO}3 | pUo) Jajay
2" -
Lev}3 O SRS 4
i GHL TS L T |
ing  up  Bujpesy Hg o ewyl *Q*1 Beg pazedbajug "ON 433114
TO03] J919W J3IIN Q'] xog Jabujdug Q% ewom.oz uwuuoz ..td 3H 4R1NDIL 0N PIUNSSY
U0}3e4q} 18] 3501-54g 19301 mi *g*] aqoad 9 s 34N3$,0Y paunssy
GV "I (9" umﬁ-um.\}lwvl NmmN. g S v m TS 0°T = HV WA SSAdd YIPFS paunssy
SO ST 57 ha aser-e T79%- 5370 § T o T 7 tulw ad /owpy agdues
SgT 3034d "YU} CTORA W4D \:& h..\v =379 - QN@W\W /| = PA ‘4333 - "33 *bs *eauy yIe3s
Uyedy 9(dues \_M,..I\x = Z/ED - ﬂw% BIEEE: "ON 4239y TG00SO v 'ssaug djujdundeg
ty30yg yea (%) (34e38)  (puz)an™ 13%W  -du] 10ju] juasdynby 1eIRg 1S9 FJ4g
jubyaK  ubjen
ﬁ aeg H'%uﬁ\l; {pu3/34v35) °LOA 4233W ..U\\\\}\W " saojeaadp
< dg *rdwal juajquy \\1.Q 1ang \wa\u \\\\Nmm‘ uojjedoq o9 |dwes
7 uuu._ % poyjoy %.oz 3591 L'\Hﬂll 11un -vW\.:l w.“n\\ A U0 3 eI00/IUIE(D

ViV0 1S3l JLVINIILiNVd
o f




3 | RV

220~50 1S3

) . abeutaay /70
0l lrns5 |09 &l sas o9l | "L (L] s [LT” YRR
¥ (17145 13! w/ AE S0C T o[sI AT of si11 1
FS3usLWwe) v E A 73 o/ SHT Sr6r4 L Qo err lo S =
N T T KA £ 1 74 QLO| s tOTF 57| hos/| toms
pPaJaA0day Ja3|}4 . L\\n‘ .Nﬁo PB \u.\ N%,Q.t.
— PapROT 423 }4 T~ 5 23 | ror AN NG I S T
| pasanosay sJabuydug & [ 5[ 75 P % \..n.ﬂq /o5 {70 he| § S A7 C
S papeo sJabupdug Q/ 2 55 L3 {y Mlxm- aCrs "3 90 0\.\ N.mi (s HI| /&
F(731uh) o3up *3sRy o uyeyy b 25 3] ow/ ALE| p8 V90 8f e Ah Al s
T poyasH o372 i |25 | 70 2 [ oo/ e | U SIS [ O] o A7 5 ]
6 *p23931103 Ja3eN % |2 7] o5 ~3[ 27 770 %30 %72)0) LT <L AT L A
. do TrdwLwoms Or 123 25| 7 |-=3 PST| X9 [AF [he” AN
[ do 'rdusy amay S5 b C Al |7 il
b Tk T gy R VL[ES D %7 b RN B cA e
[ Bm tssayg pomg 0 7< 78 [ Bb c A Q97 v Rt 2z47 [ C |
373 *" 10} a|dues < e PYREX: (27 | sed 2 sollh| | Sz 5714 |
Les3ju] S sl = 23| 92¢ AT 12?2 Usolat| Pl e A7 s T
E | Esi A8 || | & [ #/v [ 060 [ ozn os0 84| 98 S7A7 |7 =¢
Advuung 3531 b funnoey | Co | ang [_wen§ | ang | u1 Legemg—| aovrs Bujpeay HY | 4w awpy ujoq
*$534d *duy 4339 e JDIIY ?|dweg
313938 dg 'SeJnjeJadwi] SUOJ3IPUO) uI3dY
Leu}g
"Iy
g u]  Dbuppesy Wy swyy T rg°1 beg pazedbequp - *ON 49344
AW J919W 4933 I '] xop Jabujdur T wyg/ron 9gzzoy %L:%:ufoz pownssy
UGIR4Qf(R) 3591 -a4g - - SANJISIOW pawNSsY
1591 -3504 . - $5944 YIPI§ pownssy
153] -34g - - ] - upw Yy fewyy a(dweg
SOI 3034 "3IM[  O®pA WYD . . - 1] \Q.I PA *4233Y T 3y tbs ‘raay yoess
uyed] I(diees = - - ‘x\_ 14 B “ON 4339 T T B cup 'ssaugd ojajawodeg
123yg yea {5 [34835) (puIl3n 3% -6u] f0jul juawdjnbz 1eleQ 359 @4
wbeK  Jybiam
or e/ 5 2w / (pu3/3avis) -Lop uajay = P 7 ler- [ $403 243dQ
lll.hl Jo ..._o *rdwa] juajquy \\Q 1ang +#T, 74O uoj1e307 o|dweg
:I....il.:M.I abey I“W..u\mw| POYIIN 5§ TON 3seL T = ajup ] vy vl & D5 S unmet/inL

VIVO 1531 3IVInd1lyvd




68/6 A9y

2¢0-50 153
. — ) sbeiaAy/ [930]]
1 $3Uswwo)
o YSeM 23q0.44 _
poJaA0day JI[}4
papeoy J33{ H]
paJaAr0aay ssabujdu] | r €1 sbe {7 57 { ey
papeoy sJabujdu] 7 g A A7 LS | o A b PSolQbk Al FA A
((71uy) 03U *ISNY O ujpey) VRLEAE 4| o/ Fol ol Ao riolsr ol kst
Poy3aN 20)/%0 —z2 3 58| tor (S| aos Jrola || ¢ |7
. 6 *pa3921100 Ja3en =X -2 Ly | o/ - S Addola ¢ s€ %A
[ 4 “rdwdy woess =22 (7 AP | So/ oI To0 Baoleb e ] 255717 ]
do *rdual Joyeq —v | 1| o7 he | Lo orT g 9ol /lfS] (), =7
Buy T Ry By )% 2/ | £F=07 & 95 | Crel sl Q) | A g o/ VL
Gmp *ssadg §owIg FRYAr.07) PP EES
*3°2 *T oA 3yduwesg —=> | A5 7 o | hos gz 3 Tho| || —esr 7 R
L®434u] e 7 —~f | frel/ 9 LR 17]677 gt
—2 Sl %> 23| 5ay A9C | 272 Lol of | S 9/ S5 A _ ¢
AJewing 359] Em WRRITA < 1ng uaAg 1ng uy 2q0u4 AowLs Jujpeay HY | 49 auyt U104
‘s59dy *duwj 4339 433 8Q z|dweg
3els dg "sednjeJadwa] SUOL]IPUO) 433y
Leutd
"I .
g up  buppedy HY o ewpl T rg'1 Seg peajeabagu] - O 43314
TAWS] JajoN L3I - *q'] xog Jabujdug T e/ ON @220} \u.w.._\m\gu% paunssy
UOLIRSqL V] 153]-2dg - - \P301 - *g'1 vqouy 4RS5O pIUNSSY
1591-1504 * - vi T 0 LeHVI R §53ug YI0I§ paunssy
159] -394 . - ] \ oD - ujw '3g /ewyl qduwes
SA1 3030 "INV CIWA HID . r ill..t.tmD\ @N ' 40304 - 33 °bs tuddy yauyg
Uted] atdueg 14 *ON J3Y3Y B "up *ssadg 2jJjWodeg
1X38Y) qEd {6} {34e3g)  (pu3jada  (3e  “duj tojur juaud)nby teleQ 1531 244
1ybrap  3ubian
=g 7 (Pu3zfideys) *LoA JRI3W =7 isf v s403eJ42dg
T~ b0 4o *rdway uajquy 7 0 194 AP D yIeel uopen a1dwes
— <. obeg T poylen vc\é(\ _.\it\h. *ON 353) S N Sof ¢ wrbly \m\\ =R ucy3Iea07/IUANLY

VIVQ 1531 31VIN2ILEVd

B




CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY

*
Client/Location.......... SCE/AIGS * Date...ieecicesnnssasacsana 3/14/90
Test Number.............. 5-Mtls-N : DAta8 BY.weeerronnacacanns MDM
Test Method....ceseueeuas Metals : Sample Location.......... No Duct
Fuel.......cov... ctee e 0il : Reference Temp (F)l....... 60
Control BoX #.veveeecaces ES-19 : Unit.iieesennnasssanannanse 5
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000.
Stack Area (sq ft)...... . 468.13 : Sample Time (Min)........ 126
Bar Press (in Hg).veoeun 30.30 : Nozzle Diam (in)......... 0.242

.
Meter Vol (acf)eeeeennnnn 57.772 * Meter Temp (F).veeeeanraa 89.9
Stack Press (iwg)........ 2.50 : Stack Temp (F)eveanesean- 247.8
Vel Head (iwg)..-eeeeoass 0.2616 : 02 (%): from CEM........ 4.20
) * from portable... 5.99
Liquid Vol (ml)...... 111.6 * CO2 (%): from CEM........ 13.00
. * calculated...... 11.61
Meter Press (iwg)........ 0.60 : Start/Stop Time.......... 0825/1057
Std Sample VOl (SCF) ceeeteaeetnssnarsossassessanssssossnacsanas . 55.37
Metric Sample Vol (cubic meters)..c.cecececsanans teerrsenasann 1.57
Moisture Fraction........civeeeneeceenroncsceancaneans EEYTEETIEY 0.086
Stack Gas MOl WEt..iuuiveneeeeosasesssssesannennn ...; ........... 29.06
Stack Gas Velocity (ft/SeC).iuiiiiiincie it ieaennnacaenanncnns 32.78
Stack Flow Rate (WaCEm) ... uiiienneessenssccsasnseccsosssanasacas 920,728
Stack Flow Rate (dscCfm) .....cucinneeneesancaoasoaconnsasnnnenn 630,002
IsOKINetic RAtio (F) e ririineeeeneeneneeneeaneenieneenaonosnes 102.19

B B OEY = [ 5 =7 oI I
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CARNOT 03/19/9¢
SAMPLE TRAIN TEST SUMMARY

*
Client/Location.......... SCE/ALGS * Date...ciceesescenoannnsas 3/14/9¢
Test Number.............. 5-Mtls-S : DPata By...ceeiooennccnnns MD!
Test Method.......ccc0u. Metals E Sample Location.......... So Duct
Fuel....ioeieeeeensnnnnans 0il : Reference Temb (F)eeennnn 6(
Control BOX #.:iesaeiaacs ES-8 : Unit..... s eccsrase s ¢
Pitot Factor ....... ceeen 0.840 * Meter Cal Factor......... 0.990C
Stack Area (sq ft)....... 468.13 : Sample Time (Min)........ 12¢
Bar Press (in Hg) ....e... 30.35 : Nozzle Diam (in)......... 0.24¢

: .
Meter Vol (acf).......... 57.699 * Meter Temp (F)..uoueeeeoenn 86.¢
Stack Press (iwg)........ 2.50 : Stack Temp (F).oceveuannn. 269.¢
Vel Head (iwg)...ecveun... 5.2764 : G2 (%): from CEM........ 4.20

* ‘ from portable... 5.85
Liquid Vol (ml)...... 117.1 * CO2 (%): from CEM........ 13.00

* calculated...... 11.72
Meter Press (iwg)....s... 0.64 : Start/Stop Time.......... 0825/104
Std Sample Vol (SCF).vecveecnena et reresestaseana cerreecatenas 55.14
Metric Sample Vol (CUbIiC MELErS) ¢ uu it nnecinnccanneoannnanns 1.56
Moisture Fraction....ieeeeeseeeeoneeseoasaneiansasanaasnansnnss 0.090
Stack Gas Mol WE. ..o nnuasnn ceeteecstasaneanana Ces st n e 29.02
Stack Gas Velocity (ft/SeC) cciiieriinrenenstcnraannssanannsnns 34.21
Stack Flow Rate (wacfm)..... e et eem e re et et e aea 960,947
Stack Flow Rate (ASCfm) i vt et it tcenrionaceoneasaneenosennonas 635,740
Isokinetic Ratio (&) .iuiuiiiiniiiniieontoenneraeeeeanscenennnnna 97.60
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Curtis & Tompkins, Ltd., Anaivtical Laboratories. Since 1878
260 S. Boyle Ave., Los Angeles, CA 90023, Phone (213) 269-7421, Fax (213) 268-5328

DATE RECEIVED: 03/21/90
DATE REPORTED: 04/26/90
PAGE 1 OF 24

1LAB NUMBER: 25653

CLIENT: CARNOT

REPORT ON: NINE SOURCE SAMPLES

PROJECT #: 5863

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

Berkelev Wilminaton Los Angeles
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METAL: ARSENIC IMPINGER CATCH

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
METHOD OF STANDARD ADDITIONS - EPA 7060
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" i
STANDARD BLANK
INFORMATION STD1 = 10 ul SAMPLE + 10 ul 0.00 STD .
STD2 = 10 ul SAMPLE + 10 ul 25.00 STD e
STD3 = 10 ul SAMPLE + 10 ul 50.00 STD
CeT ID  SAMPLE ID ARSENIC Egz
ug/SAMPLE
1 . REAGENT BLANK BLANK 0.0199 1.1 [}E
STD1 0.0240 |
STD2 0.0493
STD3 0.0778
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9994 s
SAMPLE VOLUME 0.05
2 MTLS BLANK #1 BLANK 0.0199 0.77 .
STD1 0.0230 ..
STD2 0.0524 "~
STD3 0.0912 l
INSTRUMENT FACTOR: 1 Ega
CORRELATION FACTOR: 0.9968 !
SAMPLE, VOLUME 0.05
3 MTLS BLANK #2 BLANK 0.0199 0.73 o
STD1 0.0199
STD2 0.0436
STD3 0.0792 :
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9934 IE
DILUTION FACTOR: 0.05
5 3-MTLS-N BLANK £.0176 1.3
STD1 0.0227 -
STD2 0.0371
STD3 0.0619 Ea
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9885 .
DITLUTION FACTOR: 0.05

]
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METAL: ARSENIC IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE
METHOD OF STANDARD ADDITIONS ~ EPA 7060

. ——— e b —— T — 4= A o e o e S T Bl M T T e M T M T T S T Ay e o o e o oy Ty Ay —

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 ARSENIC
ug/SAMPLE
7 S-MTLS-N BLANK 0.0199 2.6
STD1 0.0197
STD2 0.0311
STD3 0.0385
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9925
SAMPLE VOLUME- - -  0.05
8 5-MTLS-S BLANK 0.0199 2.3
STD1 0.0198
STD2 0.0327
STD3 0.0414
INSTRUMENT FACTOR: 1
CORRGLATION FACTOR: 0.9938
SAMPLE VQLUME 0.05
9 2-MTLS-N BLANK 0.0176 1.1
STD1 0.019
STD2 0.0483
STD3 0.0625
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9805

SAMPLE VOLUME

0.05
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METAL : ARSENIC FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 7060

[ 25 N i B Y5 Q=

C&T ID  SAMPLE ID SAMPLE VOLUME ARSENIC
ug/SAMPLE
1 REAGENT BLANK 50 1.7
2 MTLS BLANK #1 50 4.0
3 MTLS BLANK #2 50 3.8
4 2-MTLS-5 50 14
5 3-MTLS-N 50 24
6 3-MTLS-§ _ 50 23
7 5-MTLS-N 50 24
D 5-MTLS-N 50 20
7S 5-MTLS-N 50 112 %
8 5-MTLS-S 50 130
9 2-MTLS-N 50 15

METHOD DETECTION LIMIT = 0.50 ug/SAMPLE.

A = T e ———— —— ——— T — i — — — —— T ——— — ¥ = ———————— 1t A iy gy g ———

—— e = ———— Ty = ————— e o ot e A —— " —— " T T = e o b o e e — ——— —————— " it i

RELATIVE % DIFFERENCE: 20
SPIKE % RECOVERY: 112

i O o T = iz = B s I = = R vz S o R == [ B o =T .2
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METAL: ARSENIC IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY MSA

e A - — T — TS e R . = oy = T T T o e o= g o ——— —— —— — — ————— ——_——— ————— ——_

c&T ID  SAMPLE ID SAMPLE VOLUME -~ ARSENIC
ug/SAMPLE

4 2-MTLS-S 50 ' ND (3.0)

6 3-MTLS-S ' 50 ND (3.0)

o At ht i A —— —— ——— —— e — i — . — . — i — i — . — . T S — " ——— . —— . — L fom i — —— —————n — - ——

——— - ————— e AR —h Mt ek W - ik B AR e . M ok d ek T e Ao b e o = A e e S P S T = e —n —— — T —

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 90




ji
‘ Curtis & Tompkins, Lid.  Fy
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'TAL: BERYLLIUM IMPINGER CATCH
'THOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD :
S
T ID SAMPLE ID SAMPLE VOLUME BERYLLIUM -
ug/SAMPLE KR
1 REAGENT BLANK 50 ND (0.06) 3
2 MTLS BLANK #1 50 ND (0.06)
3 MTLS BLANK #2 50 ND (0.06)
4 2-MTLS-5 50 ND (0.086)
5 3-MTLS-N 50 ND (0.086) T
] '."_53
6 3-MTLS-S 50 ND (0.06) §
7 5-MTLS-N 50 ND (0.06)
8 5-MTLS-S 50 ND (0.06)
8D 5-MTLS-S 50 ND (0.06)
85 5-MTLS-S 50 96 %
3 2-MTLS-N 50 ND (0.06) T
il
.
—————————————————————————————————————————————————————————————————————————— ,r
\/QC DATA INFORMATION §
JLATIVE % DIFFERENCE: <1 b, 1
>TKE % RECOVERY: 96 %
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METAL: BERYLLIUM.FRONT FILTER AND PROBE/NOZZLE WASH
METHCD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EP2 METHCD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

C&T 1ID SAMPLE ID SAMPLE VOLUME BERYLLIUM

ug/SAMPLE
1 REAGENT BLANK 50 | 0.4
2 MTLS BLANK #1 50 0.7
3 MTLS BLANK #2 50 0.4
& 2-MTLS-S 50 1.0
5  3-MITLS-N 50 0.4
6  3-MTLS-5 50 0.6
7 5-MTLS~N 50 0.6
8  5-MTLS-S 7 50 . | 0.5
S 2-MTLS-N 50 0.5
90  2-MTLS-N 50 0.5
9s 2-MTLS-N 50 94 %

METHOD DETECTION LIMIT = 0.10 ug/SAMPLE.

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 94
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PAGE 8 OF 24
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METAL: CADMIUM 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 CADMIUM
ug/SAMPLE

1 REAGENT BLANK 50 ND (0.3) o
2 MTLS BLANK #1 . 50 ND (0.3) :%
3 MTLS BLANK #2 50 ND (0.3) "
4 2-MTLS-S 50 1.7
5 3-MTLS-N 50 3.6 it
6 3-MTLS-$ 50 0.99
7 5-MTLS-N 50 1.2
8 5-MTLS-S 50 ND (0.3)
8D 5-MTLS-$ 50 ND (0.3)
8S 5-MTLS-S 50 : 77 %
9 2-MTLS-N 50 1.5 |

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 17




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 9 OF 24
METAL: CADMIUM FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 3/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

——— T e R T Ta —————— = . o S o o S Al S ————————— o o — — — o — . — ———————— " T ———

C&T ID  SAMPLE ID SAMPLE VOLUME CADMIUM
ug/SAMPLE
1 REAGENT BLANK 50 ND (0.9)
2 MTLS BLANK #1 50 ND (0.9)
3 MTLS BLANK #2 50 ND (0.9)
4 2-MTLS-S 50 ND (0.9)
5  3-MTLS-N 50 ND (0.9)
6  3-MTLS-S 50 ND (0. 9)
~ 7 . 5-MTLS-N o 50 o . ND (0.9) B}
8  5-MTLS-S 50 ND (0.9)
9  2-MTLS-N 50 ND (0.9)
9D  2-MTLS-N - 50 ND (0.9)
95 2-MTLS-N 50 100 %

RELATIVE % DIFFERENCE: <1l
SPIKE % RECQOVERY: 100




q b Curtis & Tompkins, Lic.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LOCATICN: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 10 OF 24

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 ~ye!
ug/SAMPLE _ 3,
1  REAGENT BLANK 50 8.4 -
2 MTLS BLANK #1 50 ‘ 19 .
3 MTLS BLANK §2 50 8.6 T
4 2-MTLS-S 50 17 |
5  3-MTLS-N 50 4.9 b o
6  3-MTLS-S 50 . 5.3
7 5-MTLS-N 50 12 s
8§  5-MTLS-S 50 8.0 pree
8D 5-MTLS-S 50 7.8 -
85  5-MTLS-S 50 95 %
9  2-MTLS-N 50 7.5 :
METHOD DETECTION LIMIT = 0.60 ug/SAMPLE. }
OA/0C DATA INFORMATION: 0
\RELATIVE % DIFFERENCE: 3 5*
SPIKE % RECOVERY: %S R
3
\ el




LABORATORY NUMBER: 25653

CLIENT:

CARNOT

PROJECT #: 5863
LOCATION: SUBMITTED BY CLIENT

‘ b Curtis & Tompkins. Ui,

DATE RECEIVED: 03/21/9%0
DATE DIGESTED: 04/10/90
DATE ANALYZED: 04/13/90
DATE REPORTED: 04/26/90
PAGE 11 OF 24
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COPPER 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 e ————— ek T TR o i A T T —— T D, . T T o s T n ——— o —a ———— o —— = — —

METAL:

9D

9s

METHOD DETECTION LIMIT = 1.0 ug/SAMPLE.

SAMPLE ID SAMPLE VOLUME
REAGENT BLANK 50
MTLS BLANK #1 50
MTLS BLANK $2 50
2-MTLS-5S 50
3-MTLS-N 50
3-MTLS-$ 50
5-MTLS-N 50
5-MTLS-S 50
2-MTLS-N 50
2-MTLS-N 50
2-MTLS-N 50

COPPER
ug/SAMPLE

7.5
16
9.8
43
24
27
26
21
19

19

SR e e o ———r - L ———— o Sk " i e A B M M o o s e B o S — =yt - — —— . ——— —— —_———— ——— e =

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:




Cb Curtis & Tompkins, Lid.
03/21/90

LABORATORY NUMBER: 25653 DATE RECEIVED:
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LOCATION: SUBMITTED BY CLIENT CATE REPORTED: 04/26/90

TAGE 12 OF 24

METAL: LEAD IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCECURE DATED 8/28/8%
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

C&T ID  SAMPLE ID SAMPLE VOLUME LEAD
ug/SAMPLE [ﬁ
1 REAGENT BLANK 50 ND (3.0) __
2 MTLS BLANK #1 50 ND (3.0)
3 MTLS BLANK #2 50 ND (3.0)
q 2-MTLS-S 50 ND (3.0)
S  3-MTLS-N 50 13 e
6  3-MTLS-S 50 20 _
7 5-MTLS-N 50 5.9
8 5-MTLS-S 50 6.0 -
8D  5-MTLS-S 50 6.5
85 5-MTLS-S 50 81 % &
9  2-MTLS-N 50 4.7
¥
QA/QC DATA INFORMATTON:
RELATIVE % DIFFERENCE: g 777
SPIKE % RECOVERY: 81
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‘ b Curis & Tompkins, Lid.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90

PROJECT #: 5863 DATE ANALYZED: 04/13/90

LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90
PAGE 13 OF 24

METAL: LEAD 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

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

CsT ID SAMPLE ID SAMPLE VOLUME LEAD

ug/SAMPLE

1 REAGENT BLANK 50 26

2 MTLS BLANK #1 50 46

3 MTLS BLANK #2 50 28

4 2-MTLS-5 50 72

5 3-MTLS-N 50 6l

6 3-MTLS-S 50 59

7 5-MTLS-N 50 _ 53

8 5-MTLS-S 50 “44

9 2-MTLS—-N 50 48

9D 2-MTLS5-N 50 47

9s 2-MTLS~N 50 92 %

METHOD DETECTION LIMIT = 5.0 ug/SAMPLE.

e e e e e e e e o o T 7 T . T Sk = P A e o 2 o o T S T o o T e P e Y e L g e e s S e e T

@ e e e o k  —— e - — ——— A P — . b = — o o o P\ i e M A dmA M e = L AR e S S e S e e el

RELATIVE % DIFFERENCE: 3
SPIXKE % RECOVERY: 92
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Q b Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/%90
CLIENT: CARNOT DATE DIGESTED: 04/10/20
PROJECT #: 5863 DATE AMNALYZED: 04/13/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 14 OF 24

METAL: MANGANESE 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 MANGANESE
' ug/SAMPLE
1 REAGENT BLANK 50 0.8
2 MTLS BLANK #1 50 1.2
3 MTLS BLANK #2 50 . 33
4 2-MTLS-S 50 170,000
5 3-MTLS-N 50 11
6 3-MTLS-S 50 49,000 7*7
7 5-MTLS~N 50 5.3
8 5-MTLS-S 50 78
8D §-MTLS-S 50 77
85 5-MTLS-S 50 ’ 92 %
9 2-MTLS-N 50 36

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

A S oy T T . . m a o = = my o o o e e o e PR . T = — ——— .y S ——— — oy —————————————————— —— . —

ot A e ——— e Al ——— s A —————— i ———— AR, _— " oL ———— il = ———— — ——— ———— o A —————

RELATIVE % DIFFERENCE: 2
SPIKE % RECQVERY: 92
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‘ b Curlis & Tormpkins. Lid,

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 15 OF 24
METAL: MANGANESE 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

CeT ID  SAMPLE ID SAMPLE VOLUME MANGANESE
ug/SAMPLE
1 REAGENT BLANK 50 2.7
2 MTLS BLANK #1 50 5.3
3 MTLS BLANK #2 50 11
4 2-MTLS-S 50 - 30
5  3-MTLS-N 50 . 12.
6  3-MTLS-S 50 12
7 5-MTLS-N 50 24
8 S-MTLS~S | 50 ) 12
9  2-MTLS-N 50 58
9D  2-MTLS-N 50 | 59
95  2-MTLS-N 50 96 %

METHOD DETECTION LIMIT = 1.0 ug/SAMPLE.

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 96

o e oy ———— n Rk bk S — Sd e Rk ok i T W AR e A M e A P e M - —— A e e = —— —— —




LABORATORY NUMBER: 25653
CLIENT: CARNOT
SROJECT #: 5863

LJOCATION: SUBMITTED BY CLIENT

‘ b Curtis & Tompkins. Lid.

RECEIVED: 03/21/%0
DIGESTED:
ANALYZED: 04/16/90
REPORTED: 04/26/90

16 OF 24

04/16/90

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

METAL: MERCURY IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE

EPA METHOD 7471

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

C&T ID SAMPLE ID

1  REAGENT BLANK
2 MTLS BLANK #1
3 MTLS BLANK #2
4 2-MTLS-$

5 3-MTLS-N

6 3-MTLS-S

7 5~MTLS-N

8 5-MTLS-5
8D 5-MTLS-S
8S 5-MTLS~$

9 2-MTLS-N

SAMPLE VOLUME *

SEE

S5EE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE

NOTE

MERCURY
ug/SAMPLE

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

*+ NOTE: 5% v/v REMOVED AT 100 MLS FOR MERCURY; REMAINING
REDUCED TO 50 ML FOR OTHER METAL ANALYSES.
REPORTED AS ug/SAMPLE.

- - ____._.___._‘_,__._,___________,.__..__,___._.__._,___._.____._.__,.,___._____.__,____.__.____,,_..____._.__,_,_..__,_____

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

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

(2
(3
(3

(6.

(4
(5
(4
(5
(5
94

(5

95

.0)
.0)
.0)
0)
.0)
.0)
.0)
.0)
.0)
%

.0)

MLS




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/16/90
PROJECT #: 5863 DATE ANALYZED: 04/16/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 17 QF 24

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

e - A . — ——— e B o A AR g e e ——— et S b o ——

Cc&T ID SAMPLE ID SAMPLE VOLUME * MERCURY

ug/SAMPLE
1 REAGENT BLANK SEE NOTE ND (1.0)
2 MTLS BLANK #1 SEE NOTE ND (1.0}
3 MTLS BLANK #2 SEE NOTE ND (1.0)
4 2-MTLS-S SEE NOTE ND (1.0)
5 3-MTLS-N SEE NOTE ND (1.0)
6 3-MTLS-S SEE NOTE ND (1.0)
7 S-MTLS-N -— - -—= SEE NOTE B . ND .(1.0) _
8 5-MTLS~5S SEE NOTE ND (1.0)
8D 5-MTLS-S SEE NOTE ND (1.0}
8s 5-MTLS-S SEE NOTE 109 %
2 2-MTLE-N SEE NOTE ND (1.0}

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

e e e T T o e e e e = ——— —— —————— i ——— o § ek —— T — T T - ———— . ————— T o — — A ALl A — o At

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 109




‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/16/90
PROJECT #: 5863 DATE ANALYZED: 04/16/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 18 OF 24
METAL: MERCURY POTASSIUM PERMANGANATE IMPINGER
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 7471

————————— e e T — o ——— Ak ———— L ——— " —— T — o — i e o A M e e St T T —— . —— o — Ak o ek (o

C&T 1D SAMPLE ID SAMPLE VOLUME MERCURY
ug/SAMPLE
1 REAGENT BLANK 100 ND (1.0)
2 MTLS BLANK #1 190 14
3 MTLS BLANK §#2 170 ND (2.0)
4 2-MTL§—S 240 ND (2.0)
5 3-MTLS-N 120 ND (1.0)
6 3-MTLS-S 90 ND (1.0)
7 5~-MTLS-N 150 ND (1.0)
8 5-MTLS-S 120 ND (1.0)
9 2-MTLS-N 310 ND (3.0)
9D 2-MTLS5-N 310 ND (3.0)

J 9s 2-MTLS-N 310 100 %

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 100




‘ b Curtis & Tompkins. Lidg.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LLOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 19 OF 24

METAL: NICKEL IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/8%
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFARAS/STD ADD METHOD

e e e e P ket i A A o e A T — T T T T o m b . o ok B g o o o o e A o e e 4 A

C&T ID  SAMPLE ID SAMPLE VOLUME NICKEL
ug/SAMPLE
1 REAGENT BLANK 50 0.8
2 MTLS BLANK #1 50 1.2
3 MTLS BLANK #2 50 6.1
4  2-MTLS-S 50 13
5 3-MTLS-N 50 20
6 3~-MTLS5-53 50 12
7 5-MTLS-N 50 7.5
8 5-MTLS—S N 50 B 150
8D  5-MTLS-S 50 150
85 5-MTLS-S 50 897 %
9  2-MTLS-N 50 _ 130

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

—— e ———— R p— —— i —— - e —— ——— e ——_—_—_—_—_—_ e — — — —————————

RELATIVE % DIFFERENCE: 1
SPIKE % RECOVERY: 97
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‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90

PROJECT #: 5863 DATE ANALYZED: 04/13/90

LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90
PAGE 20 OF 24

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

METAL: NICKEL FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/88
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

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

C&T ID -SAMPLE ID . SAMPLE VOLUME - NICKEL

ug/SAMPLE

1 REAGENT BLANK 50 ND (1.0)
2 MTLS BLANK #1 50 .. 5.8
3 MTLS BLANK #2 50 22

4 ' 2-MTLS-S 50 450
5 3-MTLS-N 50 560
6 3-MTLS-5 50 550
7 5-MTLS-N 50 600
8 5-MTLS-S 50 290
9 2-MTLS-N 50 390
9D 2-MTLS-N 50 390

9% 2-MTLS-N 50 101 %

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

— __-.-.__.___.__.-_._._.___.—...__-__—--..__-._.___._—._..—_.._..___—-...._w_.._.-‘_.__.___...____—__.—___H____

RELATIVE % DIFFERENCE: <1l
SPIKE % RECOVERY: 101

.,..._.___.__-.._..._..__-._....—_______._.__,—.......——._.__._._.....__.._____..._..-.-._..........___.__.___.__.._......____.—_-.._—--_._
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CE Curtis & Tompkins, Lig,

! LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 ~ DATE ANALYZED: 04/13/90

E LOCATION: SUBMITTED BY CLIENT " DATE REPORTED: 04/26/90

PAGE 21 OF 24
METAL: SELENIUM 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 SELENIUM
ﬁ : ug/SAMPLE
1 REAGENT BLANK 50 ND (3.0)
2 MTLS BLANK #1 50 ND (3.0)
3 MTLS BLANK #2 50 ND (3.0)
a 4 2-MTLS-S 50 ND (3.0)
5 5 3-MTLS-N 50 ND (3.0)
6 3-MTLS-S 50 ND (3.0)
I 7 5-MTLS-N 50 ND (3.0)
8 s-MrLS-S 50 I ND (3.0) i
I 8D 5-MTLS-S 50 ND (3.0)
H 8s 5~MTLS-S 50 109 %
9 2-MTLS-N 50 4.1

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 109




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90

CLIENT: CARNOT . DATE DIGESTED: 04/10/%0
PROJECT #: 5863 DATE ANALYZED: 04/13/950
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90
PAGE 22 OF 24
METAL:  SELENIUM 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 %
CceT ID  SAMPLE ID SAMPLE VOLUME SELENIUM
ug/SAMPLE l§
1 REAGENT. BLANK 50 6.4 _
2 MTLS BLANK #1 50 7.1
3 MTLS BLANK #2 50 11
4 2-MTLS-S 50 6.9 ]
5 3-MTLS-N 50 20
6 3-MTLS-S 50 8.5
7 5-MTLS-N 50 ND (5.0)
8 5-MTLS-S 50 8.5
9 2~MTLS-N 50 5.8
9D 2~MTLS-N 50 5.6
9s 2-MTLS-N 50 85 %
OQA/QC DATA INFORMATION:
RELATIVE % DIFFERENCE: 4
SPTKE % RECOVERY: 85

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




‘ % Curtis & Tompkins, Ud.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 23 OF 24

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

Cs&T ID SAMPLE ID SAMPLE VOLUME ZINC
ug/SAMPLE

1 REAGENT 2LANK 50 1.9

2 MTLS BLANK #1 50 18

3 MTLS BLANK #2 50 5.7

4 2-MTLS-5S 50 12

5 3-MTLS-N 50 27

6 3-MTLS-S 50 17

7 5-MTLS-N 50 12

8  5-MTLS-S ' 50 ’ ' 16 )
8D 5-MTLS~S 50 16
8S 5-MTLS-S 50 88 %

o] 2-MTLS-N 50 32

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

RELATIVE % DIFFERENCE: 4
SPIKE % RECOVERY: 88
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‘ b Cunrtis & Tormpkins, Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: (3/21/80

CLIENT: CARNOT DATE DIGESTED: 04/10/90

PROJECT #: 5863 DATE ANALYZED: 04/13/50 ?
LOCATION: SUBMITTED BY CLIENT DATE REPQRTED: 04/26/90

PAGE 24 OF 24

METAL: ZINC FRONT FILTER AND PROBE/NQZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 ~ ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

B2 BB

C&T ID  SAMPLE ID SAMPLE VOLUME z2INC
: ug/SAMPLE []
1 REAGENT BLANK 50 830
2 MTLS BLANK #1 50 1,600
3 MTLS BLANK #2 50 910
4 2-MTLS-S 50 2,500 §
5  3-MTLS-N 50 1,400
6  3-MTLS-S 50 1,500
7 5-MTLS-N 50 1,600
8  5-MTLS-S 50 1,400 Eﬂ
9  2-MTLS-N - 50 1,300
9D 2-MTLS-N | 50 1,300 E
9S  2-MTLS-N 50 100 % |
METHOD DETECTION LIMIT = 1.0 ug/SAMPLE. D

QA/QC DATA INFORMATION:
RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 100 Q

E=Y

E2 ™= T3
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METALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos 5
f Factor: 9063
Reference Temp (F}: &0
Fuel: ail

ELEMENT: CHROMIUM

Test ug/train Vmstd x02 Qasd ug/m3 lb/he (b/MMbtu
1-Cr-So0 6.00 52.67 6.2 607522 4,02 9.15e-03 3,23E-06
4-Cr-No 4.50 50.34 9.91 578386 3.16 6.83e-03 2.49€-06
é~Cr-No 26.90 56.49 6.21 5629680 16.81 3.96E-02 1.35€-05

Avg/tot 12.47 53.17 6.11 1211555 B.00 3.75€-02 6.42E-06




METALS EMISSION CALCULATIONS

Lient/Location: SCE Alamitos 5
factor: 9063

ieference Temp (F): 60

‘uel: 0il

ELEMENT: HEXAVALENY CHROMIUM

tbshr Lb/MMbtU

Test ugftrain Vmstd %02 asd ug/m3
1-Lr-Sa 1.46 52.67 6.2 607522 0.98 2.23e-03 7.87e-07 ’
4-Cr-No 1.80 50.34 5,91 578385 1.26 2.73E-03 9.956-07 —rs
&-Cr-No 14.30 56.49 6.217 629680 g.94 2.11E-02 T.19E-06 !g
3.7%  1.T6E-02 2.99E-06 . f
{

Avg/tot 5.85 53.17 6.11 1211555
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/Location..... ++««+SCE/ALGS : | 5= % of = WA R 3/12/90
Test NUMbEr...ooocesanees 1-Cr-s : DAt@ BY.ceoesocoonoonsons MDM
Test Method.......c.-.... Chrome : Sample Location.......... So Duct
Fuel...veeovieeeaesansscnns 0il : Reference Temp (F}....... 60
Control BoxX #...000e0enn - ES-19 : Unit...coeevenecnesananns 5
Pitot Factor .......... .o 0.840 : Meter Cal Factor......... 1.0000 .
Stack Area (sq ft)....... 468.13 : Sample Time (Min)........ ' 126
Bar Press {in Hg)........ 30.26 : Nozzle Diam (in)......... 0.246
: _

Meter Vol (acf).......... 54,596 * Meter Temp (F).vescesseas 85.5
Stack Press (iwg)........ 2.50 : Stack Temp (F)eveeooos.o-- 273.3
Vel Head (iwWwg).eeeeceea.. 0.2593 : 02 (%): from CEM........ 4.20
* from portable... 6.20

Liquid Vol (ml).......... 129.9 * CO2 (%): from CEM........ 12.30
: * calculated...... 10.83
Meter Press {(iWg)........ 0.58 : Start/Stop Time.......... 1526/1744
Std Sample VOl (SCF) cueeereceanesssasnscesassssesoraasassasssans 52.67
Metric Sample Vol (cubic meters)......ceceiececaccnccnsnanens 1.49
Moisture Fraction........... e ettt 0.103
Stack Gas Mol WE....cvevivevnnaenan B R R i 28.75
Stack Gas Velocity (ft/sec)...... S eesear s sate ettt 33.42
Stack Flow Rate (wWaCfm) .ccvuineiesnreceeoscsnaasoannoonnnssnnnss 938,706
Stack Flow Rate (dscfm) ...t nnnnanennn e, 607,522
Isokinetic Ratio (%) .. e o iosesieenoosensnaaanssnsmnnnacnnass 97.56

oo I 0 B &5 T 2 O 6 T |
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

=7 3 :533

Client/Location.......... SCE/ALGS : Date......... teesessesecs 3/13/90
Test Number.............. 4-Cr-N : Data By..... G secasen e MDM
Test Method.............. Chrome : Sample Location.......... No Duct
Fuel.....cveeeeeeenanann . 0il : Reference Temp (F)..... .o 60
Control BoX H.ceveoosnoas ES-8 ; Unit..covevennencnnns . 5
Pitot Factor ............ 0.840 * Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 468.13 ¥ Sample Time (Min)........ 126
Bar Press (in Hg)........ 30.35 : Nozzle Diam (in)......... 0.242
.

Meter Vol (acf)..... evee. B51.698 * Meter Temp (F)-w-vev.oo.. 76.6
Stack Press (iwg)........ 2.60 : Stack Temp (F).voenuoeaas 257.3
Vel Head (iwg)....:ceuo.-. 0.2314 : 02 (%): from CEM........ 5.20
. * from portable... 5.91

Liquid Vol (ml).......... 129.3 * CO2 (%): from CEM........ 12.00
* calculated...... 11.46
Meter Press (iwg)...... ‘e 0.52 : Start/Stop Time..........1622/1812
std Ssample Vol (SCF)..... Ceeenenesecnanan Ceneraneees et 50.34
Metric Sample Vol (cubic meters)..... cectareerees Wreesrea e 1.43
Moisture Fraction....... .. ieuiieiiiienniiinenniennaeanennan 0.107
Stack Gas Mol Wt......covvennsn s ecaesse st Cearieeasaasane 28.78
stack Gas Velocity (ft/sec)..... Cetestantescanaans cetacrenaeaaa 31.16
Stack Flow Rate (wacfm)........... bt s atsecsasseretansannsaasen 875,124
Stack Flow Rate (OSCLM).v.ieevecoreosneannssesnsssnscssnnancanna 578,386
101.20

Isckinetic Ratio (%) ..cunicnnensns e esac s et e eaeanatenoaan .
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B e
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ALGS : DAate..ocevecorcaneoananas 3/14/90
Test NUmber....oceeeeeaas 6~Cxr—N : Data By..soveeeesaacassen MDM
Test Method......cee.. ... Chrone : Sample Location..... .-+... No Duct ::
Fuel......cevvevnae. cane 0il : Reference Temp (F)}....... 60
Control Box #..... cesaeaa ES-19 : Unit..... .. ............... 5 ,.&
Pitot Factor ...... ceeean 0.840 : Meter Cal Factor......... 1.0000-
Stack Area (=g ft)....... 468.13 : Sample Time (Min)........ 126
Bar Press (in Hg)-........ 30.30 : Nozzle Diam (in)......... 0.242 J

: i
Meter Vol (acf).......... 59.357 * Meter Temp (F)..ccvace.nn 93.8 ‘
Stack Press (iwg)........ 2.60 : Stack Temp (F)..ccveca... 252.9
Vel Head (iWg).sveweeennn 0.2665 . 02 (%): from CEM........ 4.60

* from portable... 6.21 -
Liquid Vol (ml).......... 126.2 * CO2 (%): from CEM........ 12.30

* calculated...... 11.09%
Meter Press (iwg)........ 0.61 : Start/Stop Time..........1223/1444
Std Sample VOl (SCF).veeennneennnns e, e 56.49
Metric Sample Vol (cubic meters)........ Cetes e e eeienaas 1.60 D
Moisture Fraction......... eereaeeaneeaans veteatacanan e 0.094
Stack Gas Mol Wt. ..o eivnevennn. G edetetaeceeaet et st e 28.89
Stack Gas Velocity (ft/sec).......ccc... vesavasenen veesaneecen 33.30
Stack Flow Rate (WaCEm) ..uivrinneneveaossonsnonsasannssasnsanas 938,270 B
Stack Flow Rate (dscfm) . ....viineicercerensennrcnoonsscnnananss 629,680 e
Isokinetic Ratio (%) .. enennnnan et e st et e 104.31

e T e |
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RTI Project No.

Samples

: 2984

Company : ESA (P.0.# 5865)

Analyte : Cr(VI)

Method of Analysis : Ion Chromatography

Samples received : 3-21-90
Report Date : 4-4-90

Total Cr(VI)
Sample vol.{mL} ug/mL
"Reagent Blank 100 ND
Field Blank 215 ND

1-Cr-S
1-Cr-S Spk
4-Cr-N
6-Cr-N

Detection Limit

355 0.00206

287 0.00313
—3+, 0.0248
FB7

0.0014

Probe Rinse, Filter and Impinger Samples

Cr(vI)
Cr(vi}) Spike
ug ug
ND
ND
0.731
0.0100
0.898

ND : Non-detectable: less than detection limit

? : Yolume was not given

dl o Lo £ P HetS

y ,;%w,zc,,;/' o -

/,-'// -~ I

Cr(VI)
Spike
% Recovery

) an ——



RTI Project No. : 2984

Samples : QC for Probe Rinse, Filter and Impinger Samples
Company : ESA (P.O.# 5865)

Analyte : Cr(VI)

Method of Analysis : Ion Chromatography

Samples received : 3-21-90

Report Date : 4-4-90

Cr(vI) Cr(VI)
ug/mlL ug/ml
Sample Found Expected

QcC 0.0102 0.0100




; é 1250 S. Boyle Ave. Los Angeles, CA 90023, Phone (213) 269-7421, Fax (213) 268-5328
" :‘:%?iéé?wL y

DATE RECEIVED: 03/21/90
DATE REPORTED: 04/10/%0
PAGE 1 OF 2

IR

LAB NUMBER: 25655

CLIENT: CARNOT

REPORT ON: FIVE SOURCE SAMPLES

)

t

PROJECT #: 5866

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

LabWh\éctor

Berkeiev Wilminagton Los Anoeles




=

‘ % Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25655 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 03/30/90
DATE ANALYZED: 04/05/90

PROJECT #: 5866
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/10/90
PAGE 2 OF 2

METAL: CHROMIUM
METHOD: CARB 425
EPA METHOD 7190

§ 5=

C&T ID  SAMPLE ID SAMPLE VOLUME CHROMIUM
ug/FRACTION

1 REAGENT BLANK 25 ND (1.25)

2  FIELD BLANK 25 1.75

3 1-Cr-$ 25 . 4.78

4 4-Cr-N 25 4.00

5  6-Cr-N 25 15.2

= 5D 6-Cr-N DUPLICATE 25 16.2

- 55 6-Cr-N SPIKE (10 ug/fraction spike) 23.6

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

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

e o e ————— e it~ R o ot o o ok o m ot T s e i i S e S e e s e e e -

R o =y W] e |
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Appendix C.9

Velocity and Moisture

ESR 53304-2053



CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY
*
Client/Location.......... SCE/ALGS *# Date.....ivieeeannneanss .03/16/90
Test Number......ccee.s +e 9-H20-N : Data BY....ov-0- cee s e IG
Test Method............ . . VELOCITY : Sample Location..... ..-.. No Duct
Fuel.....cavevouanas ceenna GAS E Reference Temp (F)....... 60
Control BoX #....cc00caass ES-8 : Unit......... tecsscnencns 5
Pitot Factor ..... cheease 0.840 * Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 468.13 E Sample Time (Min)........ 36
Bar Press (in Hg)........ 30.20 * Nozzle Diam (in)..........
.
Meter Vol (acf).......... 23.539 * Meter Temp (Fl.eecoeeecaan 107.7
Stack Press (iwg)........ 2.50 : Stack Temp (F).eevneennnn 266.4
Vel Head (iWg) ciesvsoasna 0.2217 : 02 (%): from CEM........ 2.70
* from portable... 4.83
Liquid VOL (MI1)eececeeaean 81.7 * €02 (%): from CEM...... .. 10.80
T o - oo - - % - . _calculated...... , 9.54
Meter Press (iwg)........ 1.50 : start/Stop Time..........1054/1740
Std Sample Vol (SCF).vvrerececnean cteseareaeenaans cs e ane s “«oo 21.61
Metric Sample Vol (cubic meters).......c.cevveeeens . ceenne 0.61
Moisture Fraction............ Ceeneariesasrtaannnn cesenranaas veo 0.149
Stack Gas Mol Wt.............. c et et rreeratasananean seessensnose 27.97
Stack Gas Velocity (ft/SeC) . ivieninecinreiicennesansnoasonsanas 31.21
Stack Flow Rate (wacfm)..esseeue fe e etenaan “eeacsasean “vecsseaa 876,731
Stack Flow Rate (Ascfm)....ieiinneretecesnosssaserenancnnaanas 541,965
IsoKinetic RALIO (%) ceteueeieeeneeeeeceeecnocnasacanaacescannnans
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CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ALGS E Date. ...t ieenennnnaanaas 3/16/90
Test Nunber........ cemaes 9-H20-S : Data By..:eeeeeceaccoaans LG
Test Method.....ccoeeaaaen VELOCITY * Sample Location...... «ae+ So Duct
1 U= GAS E Reference Temp (F)....... 60
Control Box #...... ceeeen ES-8 : Unit...eeenceaen casradnne 5
Pitot Factor .......ce..- 0.840 * Meter Cal Factor..... cees 1.0000
Stack Area (sq ft)....... 468.13 : Sample Time (Min)........ 36
Bar Press (in Hg)........ 30.20 : Nozzle Diam (in)..... Ceaen
| x
Meter Vol (acf).e...ocann 23.544 * Meter Temp (F)...c.nn e 103.2
Stack Press (iwg).......-. 2.80 : Stack Temp (F)oea-.-on tee- 286.3
Vel Head (iwg)....-c-eeenn 0.2352 : 02 (%): from CEM........ 2.70
* from portable... 4.33
Liquid Vol (ml).......... 91,7 * (CO2 (%): from CEM........ 10.80
* calculated..... 9.83
Meter Press (iwg)........ 1.50 : Start/Stop Time.......... 0933/1017
Std Sample VOl {SCF) ctviviiansoncessesascsncasssnsnnsssssnssnans 22.01
Metric Sample Vol (CubiC mMeters).eu.iciieeeeeeceisancacnncansoas 0.62
Moisture Fraction........ Vessanasaas s ecssersseresaneaenya oo 0.162
Stack Gas Mol Wt...... S 4 esstaanatancastnottsaen st saan e 27.84
Stack Gas Velocity (ft/seC) ..t iieeriieneciiensennnncsscnncens 32.65
Stack Flow Rate (WaCfm} .v.uv s cieerececcienansnscsssansnnsans 917,068
Stack Flow Rate (ASCEM) .. ..uuireneenaoccocenacnanansasonsnssnns 543,875
Isokinetic Ratio (&) .uviiiiiiiiireniiioeronaeecesaaanosancnans
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Appendix C.10

Fuel Analysis

ESR 53304-2053
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o3} "ZzEd Curtis & Tompkins, Ltd.. Andivtical taboratortes. Since 1878

1250 S. Boyle Ave. Los Angeles, CA 90023, Phone (213) 269-7421 Fax (213) 268-5328

DATE RECEIVED: $3/21/90
DATE REPQRTED: 04/18/%C
PAGE 1 OF 5

. —— ——
P P ...-.-—-—...-—.,—-4_—————__—._.n._-—-——-—_----..-——-.——-—-————-.———-———-..-—- -
- - -—

LAB NUMBER: 25657

CLIENT: CARNQT

.REPORT ON: ONE QIL SAMPLE IN DUPLICATE
PROJECT #: 5864

LOCATION: SUBMI%TEP BY CLIENT

RESULTS: SEE ATTACHED
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CARNQT
5864

" CLIENT:
PROJECT #:

e ¢

' _ABORATORY NUMBER: 25657-1

LOCATION: SUBMITTED BY CLIENT
SAMPLE ID: 3/13/80 FUEL OIL

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

q b Curtls & Tompklns, Lid.

DATE RECEIVED: 03/21/90
DATE ANALYZED:
DATE REPORTED: 04/18/90

PAGE 2 OF 5

.________._-.__.,.._———_._-.———__-u————_w-——.--———-——_n-q—__.

——_-—-—-—-—_.——-—_..-_———-——..-—_——_—-—-————_—————-.—-—--——-...—u———_._-n-———-..————_-u-_--—-—

— A o — =y —— i —— R S 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) 0.47 560
Chromium (VI) ND (0.50) -
Copper 0.58 25
Lead ND (1.3) 5
Mercury ND {(0.10) 0.2
Manganese 0.11 350
~Nickel 4.2 20
3elenium ND {1.0) 1
- ™Zinc - - 0.88 250
ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.
QA/QC DATA SUMMARY:
RED SPIKE RED SEIKE
Arsenic <1 97 Mercury 2 88
Beryllium <l 89 Manganese 2 87
Cadmium <1 91 ‘Nickel 1 103
Chromium 5 88 ‘Selenium 7 26
Copper 14 91 2inc S 79
Lead 2 93

03/26/90
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q G Curtis & Tompking, L.

- ABORATORY NUMBER: 25657-1D DATE RECEIVED: 03/21/90
CLIENT: CARNQT DATE ANALYZED: 04/12/90
PROJECT #: 5864 DATE REPORTED: 04/18/90
LOCATION: SUBMITTED BY CLIENT PAGE 3 OF 5

SAMPLE ID: 3/13/90 FUEL QIL

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

-—-—-———_-l—u_-—-n—_--——ﬁ—————-———-—-q————_.—-u——————-—-———-——q——--—.—-————4—‘---——-—-

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) 0.34 560
Chromium (VI) ND (0.50) -
Copper B £.3 25
Lead . ND (1.1) 5
Mercury ND (0.10) 0.2
Manganese - 0.34 350
Nickel 8.5 20
Selenium : ND (1.0) 1
Zinc . 1.6 250

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.

o —— TS o ot ol P o i ol S i S R ) e b S Sk S S e e A S kS S g S e e o g O A e s e

QA/QC DATA SUMMARY:

—n o . o e Sy S MO Y A g e ) P T o e Y P S S A et A e e e G Ned P e el A 0 S ma g g S WL e it S Sk R Sk g8 S ey e

EFD SPIKE RPD SPIKE
Arsenic 3 103 Mercury 2 96
Beryllium <1 a5 Manganese 18 92
Cadmium - -5 76 Nickel 3 101
Chromium’ 8 95 Seleniunm 5 107
Copper 17 7% Zinc 3 79

Lead 4 87

e R — " = 8 o T} S My N et A o e S o e Sy A e




"LABORATORY NUMBER: 25657-1
" CLIENT: CARNOT

PROJECT #: 5864
LOCATION: SUBMITTED BY CLIENT
SAMPLE ID: 3/13/90 FUEL OIL

c& Curtis & Tompking, LI

DATE RECEIVED: 03/21/80
DATE ANALY2ED: 04/09/90
DATE REPORTED: 04/18/9(¢
PAGE 4 OF 5

- e i T ——— A P e P T S M S et R e G S e W S g S T R S SR S L S R et et S

L e i e S A S e Ty S S T W T L M S i S S SR S I . T ST e —— by ey

ASH CONTENT
CARBON
HYDROGEN
NITROGEN

OXYGEN

SULFUR

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

BTU/LB.

AS RECEIVED BASIS
(% by Weight)

0.02
85.22
12,54

0.01

2,06

0.15

150
19,035




o
E j 3 Energy Systems Associates acorrorarnion

CERTIFICATION OF SAMPLE RECEIPT

Samples: ' '
o Sample No. 5330Y~ AL

{Project No,
Test No. Complete Description -

. .
L ol ol 3/ /56
. 7 7

Chain of Custody Prior to Shipment:

S ——————— pm————
— ——

w——

Released by , Time and Date Received by Time and Date

// /%?a;:? ,;/{?/90

—
i ——

Samples shipped to: _—W

—

Samples shipped from ESA by: C o Date TI/ é;ég
Carp ) Air BilY Ro.
Samples received by: Date - 3@5 Zﬁé
M

Company. f Ly
13881 RED HILL AVENUE, SUITE 110, TUSTIN, CA 82680-73388 /(714) 258-R520 / Telacopy: (714) 259-0372

L A

ESA DS-057




EPA Fuel “F" factor calculations:
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:

Alamitos S AB2588

60

85,22
12.54
0.01
0.15
2.06
0.02

19,035
9,063

0.011



Gas Fuel F Factor Calculation
Species

Methane

Ethane

Propane

Butane +

Carbon dioxide
Carbon nmonoxide
Nitrogen

Oxygen
Hydrogen

Total
Molecular weight
Weight percent

EPA Fuel "F" factor calculations:

Natural gas fuel
Reference temp, F:

Composition by wt, %:
Carbon
Hydrogen
Nitrogen
Sulfur

oxygen

Heating value, btu/scf:
Heating value, btu/lb:

F factor, dscf/mmbtu @ 0% 02:

Ash content, 1lb/mmbtu:

Vol %

os]
=B ROoOOWkR

. .
CORONOMNWNUIN

L T T T

60

65.43
20.88
8.25
0.00
5.44

947
20,371

8,449

0.000

Pounds per mole

Cc

10.16
0.84
0.25
0.14
0.14
0.00

11.54
17.64
65.43

Alamitos 5 AB2588

H
3.39
0.21

0.06
0.03

0.00
3.68

20.88

1.46
8.25

0.38
0.00

0.58

0.96
5.44




REPORT

TRUESDAH.LABURATGRH&LlNC.
. T
(-- % 14201 FRANKLIN AVENUTE
. UHEMISTS - MICROBIOLAGISTS - ENGINEERS TUSTIN, CALIFORNIA 9268¢C
T & AREA CODE 714 & 730-623¢
RESEARCH - OEVELOPMENT e TESTING AREA CODE 213 + 225-156¢
CABLE: TRUELAB:
Energy Systems Associates April 6, 199
CLIENT  je99] Red Hill Ave., Suite 110 DATE !
Tustin, California 92680-7388 RECEIVED March 16, 199
Attention: Arlene Bell
SAMPLE Three (3) Tedlar bags LABORATORY NO. 444C
labeled 9A, 9B, and 9C
P.0. No.: 53304
i .0. ot 3
INVESTIGATION Edison P.0. No C013890
Analyze for trace benzene by modified EPA Method 602
RESULTS
MODIFIED EPA 602 (Benzene)
G Received: 3/16/90
(;W, Analyzed: 3/16/90
Nanoliters per Liter {ppb)
Benzene
92-AL ND< 1
9B-AL ND<¢ 1
9C-AL - ND<¢ 1
ND = Not detected.
COMPOSITION AND HEAT CONTENT (60 Degrees Fahrenheit)
#1-AL Naburll Cops Sow
Volume Percent (v/v) Specific Gravity
Oxygen 1.8 0.020 '
Nitrogen 5.2 0.05
Methane 84.7 0.469
Carbon dioxide 1.2 0.018
Ethane 3.5 G.036
Propane 0.7 0.011
n~-Butane 0.2 0.004
iso-Butane 0.1 0.002
Total 7.4 Total 0.5990
L
N
Thisr

s re ud agghe‘s only to the sample, or samples. investigated and is not necessatily indicative of the quality or condition of apparently identica
similar products. As 2 muiual protectinn to clients, the public and these Laboratanes this report is submitted and accepted for the exclusiv




TRUESDAIL LABORATORIES, InC.

Energy Systems Associlates
Laboratory Number 44401
April 6, 1990

Page Two

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

#F1-AL
BTU's per Cubic Foot
BTU's High 947
BTU's Low 854

Respectfully submitted,

TRUESDATL LABORATORIES, INC.

| D 2

e Bramblett, Manager
nstrumental Methods
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EMISSION CALCULATIONS

1. Sample Volume and Isokinetics
a. Sample gas volume, dscf
Vm std = 0.03382v, (Phae + (H/13.6) 1T/ Tpd(Y)
b. Water vapor volume, scf
Vi std = 0.0472 Vi, (Tpos/528°R)
¢. Moisture content, nondimensional

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

Mgry = 0.44(% COp) + 0.32(% 0p) + 0.28(% Nj)
Mot = dery (1 - Byg) + 18 (By,)

e. Absolute stack pressure, iwg
Ps =  Ppap ¥ Psg/13'6

f. Stack velocity, ft/sec

Vg = 2.90 Cp JAPTs 9.92, 28.95
Ps  MWyet

g. Actual stack gas flow rate, wacfm
Q = (Vg)(Ag)y(60)
h. Standard stack gas flow rate, dscfm

Qgg = Q (1 - Bwo)(T,of/Ts)(Ps/29.92)

i. Percent isokinetic
[ = 17.32x Tq (Vp ctg) . 528 °R
(1-Bwo)6 x V. x Ps x Dn? Tref

2. Particulate Emissions

a. Grain loading, gr/dscf
C = 0.01543 (M,/Vy, <tg)
b. Grain loading at 12% C0p, gr/dscf

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

ESA BS-007
Do €700




Page 2 of 3

C. Mass emissions, 1b/hr

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

Gaseous Emissions, 1b/hr
g MH; 1b/1b mole

M = ppm x 10- x Qsd x 60 min/hr

SV

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

Emissions Rates, 1b/106 Btu

Feg

a. Fuel factor at 68 °F, dscf/100 Btu at 0% 0,

- 10003.64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%0,, fuel)]
HHVY, Btu/1b '

b. Fuel factor at 60 °F
Feo = Fgg (520 °R/528 °R)
c. Gaseous emission factor
1b/106 Bty; = ppm; x 10-6 x MMilb, 1, p, "20.9
b mole SV 20.9-%02

d. Particulate emission factor
20.9
1 1b o ——2

/106 Bty = C x ——2  x F x
7000 gr 20.9-%07

These calculations are routinely performed on ESA's computer. ;

ESA DS-007
Rev. 6/89




Page 3 of 3

Nomenclature:
As = stack area, ftZ
Bwo = flue gas moisture content
Ci2g co, = particulate grain loading, gr/dscf corrected to 12% COp
C = particulate grain loading, gr/dscf
Cp = pitot calibration factor, dimensionless
Dn = nozzle diameter, in.
F = fuel F factor, dscf/106 Btu at 0% 0)
H = orifice pressure differential, iwg
I = % isokinetics o
Mp = mass of collected particulate, mg
M; = mass emissions of specie§ i, 1b/hr
MW = molecular weight of flue gas
M5 = molecular weight of species i:
NOx: 46
co: 28
S0p: 64
HC: 16
6 = sample time, min. —
AP = average velocity head, iwg =(ij)2
Pbar = barometric pressure, in.Hg
Ps = stack absolute pressure, in.Hg.
Psg = stack static pressure, iwg )
Q = wet stack gas flow rate at actual conditions, wacfm
Qsd = dry stack gas flow rate at standard conditions, dscfm
Sy = specific molar volume of an ideal gas at std conditions,
f£3/1b mole
Tm = meter temperature, °R .
Tref = reference temperature, °R
Ts = stack temperature, °R
Ve = stack velocity, ft/sec
Vie = volume of liquid collected in impingers, ml
Vi = dry meter volume uncorrected, dcf
Vi <td = dry meter volume at standard conditions, dscf
Vi std = volume of water vapor at standard conditons, scf

= meter calibration coefficient

ESA DS-007
N~ AfAQ




TRACE SPECIES CALCULATIONS

a. ng/sanple train = (ng detected) - {ng in field blank)*

b. ng/dsem = ng/sample train x (35.31/Vy ¢¢q)

c. ng/Nm3 at 12% €O, = ng/dscm x [T.op("R)/492 "R)] x (12% CO,/% C0,)
d. 1o/he = ng/dscm x (1 ¢/10% ng) x (1 16/454 g) x (1 m3/35.31 £t3)

X Qgq % (60 min/hr)

(where Q.4 = standard gas flow rate, dscfm)

*This formula should be used with discretion. For example, very low blanks
may merely indicate “noise", and might be disregarded. On the cther hand,
very high blank values may indicate sanpling or analysis problems which
should be investigated. It may not be acceptable to use a blank correction
on some prajects.

EST DS-00
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CHAIN OF CUSTODY

F-1 ESR 53304-2053




E i Energy Systems Associates acorroration
e ofé/ -

CERTIFICATION OF SAMPLE RECEIPT

Samples:
Sample No. _—‘_v;r:g‘_‘s'_'S’OQ/'"/?’(
{Project No.

Test No. Complete Description

F Jogp L BNl G20 T e B, B A 02
ekl Sk 53¢ 63 s il gl o i coleK

/""Q""S 9)’ é‘.? l-—-f\ é;/é:: ﬁ@é 1_1@._./9— :‘%’A -‘ﬁ-sC‘a.’éz
| .Q—-G-—-/‘L}- &>y 6_?19.—-./(:/4—«/ /a[m/;?-:z-xd‘ofé/

(O] 429 65 rmn r-/’/é-',%m,dwd/fk- ’;/,A“,d/::\ cz«é/

Chain of Custody Prior to Shipment:

Rel% . Time and Date Received by Time and Date

) ]

AL S o ko so0a | 3 | i
/ . LSS ]

N [,

- o
Samples shippsd to: CO_ S
Sampies shipped from ESA by: o 7 Date J"/{/Aﬂa
SLE
Carrier: WO_/ Air 3i11 No.
Samples receivad by: Date 3]:1;/10
Copany: O ot

13991 RED HLL AVENUE, SUITE 110, TUSTIN, CA 926807388 / (714) 258-9520 / Telecapy: (714) 259-0372

v /é,&wf %%@ £SA DS-057




Energy Systems Associates acorroration

E"’ﬁ

ol 7

CERTIFICATION OF SAMPLE RECEIPT

Sunples:
Sample No. .ﬂ'g—SSOQ"'A(
(Project Ho. .

Test No, Complete Description

'\k'/&'a«;,//ff ‘</>¢63,,m/ﬁér, 2NN
/Z/”‘f‘é/ﬁ@i{ 9>$~ 53 St o, //éa/..a,?,ﬂe»zu . /.::ﬁ.l.f;;}\ﬁ. .

[l =S eD 2 & X M/,/é,ﬁ__# Pyl l.l_,g._._/Q. :'fnﬁ?pﬂ.c«
4"'-(;‘—(“-/ G o £ Mffﬁzﬁ-«‘, ﬁa‘(#«!% /.‘:?u-:;/-s.co/{»c

lomlonAl £3589 &3 mm /Z«ffu_,/d e o B

+

Chain of Custody Prior to Shipment:

b

e — T ——.
— e e e

Released by ' " Time and Date Recefved by Time and Date
Jﬁ/
Fome 7 ‘3//34{0 2966

- 0 .

Sampies shipped to: CQ /
Semples shippsd from £SA by: (C}_ = . Date .:,—-/{A-/
Carrier: Lo o v Air BiH oo
Semples receivad by: Date : »
Conpany:

15091 REL HILL AVENUE, GUITE 150, TUSTIN. CA B2057-7385 1 (714) 258-9520 f Tolacopy: (714) 2590372

28 /ggg,ﬂf*ﬁ %y/% o £SA 0S-C57




e

%11/1\ [ N B e

E !A Energy Systems Associates acorrorsrion - & %
e

- CERTIFICATION OF SAMPLE RECEIPT

Samples:
pies Sample No. == S 330% — 2L
(Project No.
Test No. Complete Description
(9>—2??) T (63-220)
(63-2T/) 57 f

o /7‘1/...3’..3_6"1/

(C) S 452 63 e L

G{)’&’ﬁ {63—213’)

(D) @t 03 62 L, g uag/zw et

(o= /) (63-2/2)
©) GCord 45943 e AL o resd, ?ﬁﬁ,éaﬁé/(“‘lé v
, &>~ 2vD) (63-21>)

Chain of Custody Prior to Shipment:

Released by Time and Date !l Received by - Time and Date
// /:/,//
,%// 00 3//7/;0

|

Samples shippad to: T I

A, C
Samples shipped from ESA by: (/)S24/ p//u.ﬂ-:,é»\ Dare x Zo S0
Carrier: Air Bill No.
Samples raceived by: mﬁ’ﬁw Date D [>) [Fo
e 7
Company:

15991 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7386 / {714} 259-9520 I Telecopy: (714) 259-0372




E A Energy Systems Associates acorrorarion

CERTIFICATION OF SAMPLE

Samples:

Sample No. .;zzfg'?::\’&Q/"A\/

{Project Nao.
Test No.

Complete Description

RECEIPT

Ctfn,

2l

e g LAl 54 £5 e ZB BT 2 e

Lt £l D6 b3 s L ,,,,,4%/,/

/W CQ/C

S

GD P D s //A«_lv,yl@/ 1.{4:»../% ,};?,._.j:_/-\C‘a.’{/

G D9 EF s //4«/ /za-Zua-/?-— /5‘7"‘—“)’7“\‘70’{“/

o Ctl 5783 e il

s

a4

Chain of Custody

Prior to Shipmeni:

7
{Released by

P Time and Date

Received by

Time and Date !

A

7
=2z 77

?///'5;/49 P00

Samples shippzd to:

Ca 7

Samples chipped from ESA by:

Carrier:

Samples receivad bhy:

o =

Company: €

1’4

Date ;:74?27/423
7 v

Air 3117 Ho.

Date = flf/?o

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

&‘}@iol—j/%fv/v—&\

ESA 0S-C57




Energy Systems Associates acorrorarion

CERTIFICATION OF SAMPLE RECEIPT

Samples: ,
Sample No. /0/-((//:@-*5330?

(Project Ho,
Test No. Complete Description

sl zie FRd AL a2 fmocdd JO) PH o> 8 7
O oo (1), O,qo.m Cr)

o0 BN GBS XODD kol (1) ey e B T IED
A ' oeed G0, g e For (T), Do (V)
) 3(]S 24t X/JU—JM,M ), LDl = 8,
{53 $oms2D, 40 o Ze (2D, Omees (V)
5/ s B RS X927 adlh (1) | Lidhe OO T,

st 70 O T (1), Orgenle (1)

Chain of Custody Prior to Shipment:

Released by Time and Date Received by Time and Date -

/742497 ,Aj;fz’
A S5 p9o0 3 foo
/ , ad
Sampies shipped to: Z,.ov- {’—::fforwafw

Samples shipped from ESA by: ,2;;;/f{¢f;; ' Date EEA;;/4;0
. 7
Carrier: Air Biil lic. S0 - 6582 95¢

Szisles received by: }é{iiéﬁzjg%/i Date
Compacy: _ AEIOR |

15891 AED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 / (714) 253-9520 / Telecopy: {714) 2585372

ZSA DS-057




{ ﬁ Energy Systems Associates acorronarion

CERTIFICATION OF SAMPLE RECEIPT

Samples:
Sample Ko 5'7.)'30%1 - AZ
(Project No.
Test Ho. _Complete Description

NG ket gan Fuid MM [ bey
o A29 L o, v

Chain of Custody Prior to Shipment:

Py

ReTeased, by Time and Date Received by Time and Date
/ ) N

‘ N6 U 11 e aﬂﬁg‘tﬁ -

: \ )

, R

Samples shipped to: %&SOQ‘I/L

Samples shipped from £SA by: MW/«‘EQ Date 3//6/?0

Carrier: ,6/(1(&0&’% Air B_irﬁ hf'o.
Samples received by: O Date %6/70
Lo

Company: __JRUCS DA 1L

“15991 AED HILL AVENUE, SUITE 110. TUSTIN, CA 9268C-7388 / (714) 269-9520 / Telecopy: {714) 253-0372

ESA DS-057




v} Energy Systems Associates aconrorersn
: I
/0;4./ (:

CERTIFICATION OF SAMPLE RECEIPT

Sanples:
Sample No. pre330Y—9L
(Project No.

Tast No. Complete Description

VMg A Gl G50 85 o A, BT 2] a2

Bl e L G55 L5 e il i s ol
Aele=S wm—w&z )
ECiel | 93 67 o Tl gk so 5 s ek

GolPot) 420 EF ree e, o se o P.,ﬁﬁ@fé/

Chain of Custody Prior to Shipmant:

Fmazrmmﬂﬁm e
Released by Time and Date Recelved by - _Time and Date 1
]
'i;//gw _

)
Sampies shipped to: QG— 7

Samples shipped from ESA by: ( G 7 .. Date_ J‘MC’
Carrier: —&:#mm/ Air 8111 Ho. e
Semples recelved by; Of\\' L Date _34/:!/‘20
Company: H\é’r'

15391 RED HILL AVENUE, SUITE 10, TUSTIN, GA RE380-73a8  T+d) 2£5-2520 { Teleczoy: (714) 259.0372

5 /@,ma.—.lf % D/.,/é.é_‘_\ ESA DS-G57




E [A Energy Systems Associates acosrorarion -~ &
-

CERTIFICATION OF SAMPLE RECEIPT

Samples:
Sample No. == S 35309 ~ 2L
(Project No.

Test No. Complete Description
(9>—z?z) (63’— z<To)
, o J % y,
(B) ...&M 9>9’(66‘3—??21) /(1/‘(‘— ”EAU 7&71\4:'&/4
(C) SCras 452 65 e Ll o L= -

(4>-zm3)63-2-8)

LJD) Y- A D8 53 //A&r _ia)z Va Q//W Ccréﬁ/(

(o3 (63-2,%)

©) firo ezz o Ak oo T s Y e
&>-292) (63-2/>) : .

Chain of Custody Prior to Shipment:
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REGENTS - Enter quariity and circle description

v Water DI (@97  Lei#
" Acetone AT | Lot
o Herans Acs G212 Lot #
IPA : ACS Lot #
H,0, 30% Other Lot #
MeCl, ACS GC2 Lot #
‘ &7 O S A s
gl susee o d HO
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FILTERS - Quartity and Description

Glass Fiber 119mm 63mm 47mm 45mm 37mm

Tefon 10mm & Fm T E3-2/6 ol 7E3-22F

- T Y TTIE K T2l
ol He,_ e
— x’/ng@/?/zso/” cerl T -2 x,éof/ T
- 57 Seorll

X AP T o T

1 £SA MSC-136




BOTTLES - Quantity ' (
1000ml Nalgene '
500m] Nalgene
259ml Nalgene
500ml I-chem

< Igr 1000m! Acid Washed
é cs_ 500m! Acid Washed -

250ml Acid Washed

LAB SUPPLY CHECK LIST
Silica Gel
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