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SECTION 1.0

NTRODUCTION

Carnot, formerly the Caiifornia 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 unit were used to generate emissions
data for it and other similar sources in the SCE power generating system. These results satisfy the
requirements for measurements of substances that must be quantified by a source test as set forth
in Appendix D of the Emission Inventory Criteria and Guidelines Regulation 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
- chloride
- full set of metals to include:
arsenic, beryllium, cadmium, total and hexavalent chromium,
copper, lead, manganese, mercury, nickel, selenium and zinc
Testing was conducted 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

M

Species
Benzene:
ppb ND <1
Ib/hr ND <0.013
1b/MMBtu ND <22 x 10
Formaldehyde
ppb 47
fo/hr ' 0.24
Ib/MMBtu 3.9x 10%

m
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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

M

Species
Benzene:
ppb ND <1
1b/hr ND <0.016
lb/MMBtu ND <24 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
lb/MMBtu 3.26 x 10°
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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 2.0x 10°
Beryllium <0.19 <88 x 10* <15x 107
Cadmium <1.8 <79 x 107 <14 x 10°¢
Chromium (total) 8.0 0.038 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 2.2x 10°
Manganese 32.7 0.14 2.6 x 107
Mercury ND <5.0 ND <0022  ND <4.0x 10%
Nickel 377 1.70 3.0x 10*
Selenium <42 <0.019 <34 x 10%
Zinc 566 2.59 4.5x 10*

| e ey
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TABLE 14
FUEL ANALYSIS SUMMARY
SCE/ALLAMITOS UNIT NO. 5
RESIDUAL FUEL OIL
March 12-16, 1990

"

Parameter
Btu/Ib (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/I 150
Arsenic, mg/l ND <1.1
Beryllium, mg/! ND «0.22
Cadmium mg/l ND «<0.22
Chromium, mg/| 0.41
Hexavalent Chromium, mg/1 ND <0.50
Copper, mg/l 29
Lead, mg/1 ND <1.1
Mercury, mg/l ND <0.10
Manganese, mg/1 0.23
Nickel, mg/] 6.7
Selenium, mg/l ND «<1.0
Zinc, mg/} 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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Sample
Location

Figure 2-1. Alamitos Unit 5 480 MW boiler, showing sample location.
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TABLE 3-2
UNIT OPERATION DURING AB2588 TESTING
SCE/ALAMITOS UNIT NO. 5
March 12-16, 1990

W

Test Time Load
No. Date From/To Methed Location Fuel MW Net

i-Chr-§ 3/12 1526/1744 Chrome South Dugt Oil 472
2-Mils-N 3/13 0906/1124 Metais North Dua Oil 471
2MulsS 3/13 0906/1130 Metals South Duat il 4n
3-Mtls-N 3/13 1323 /1546 Metals North Dua Qil 468
3-MilsS 3/13 1320/1547 Metals South Duct oil 468
4-Cr-N 3/13 1622/1842 Chrome North Duct Oil 470
5-Miis-N 3/14 082571057 Metals North Duat Cil 455
5-Mils-$ 3/14 0825/1045 Metals South Duat Oil 465
5A-Benz 3/14 0902/0912 Benzene North Duat 0Oil 465
5B-Benz 3/14 0919/0928 Benzene North Duct QOil 465
5C-Benz 3/14 0946 /0957 Benzene South Duct Qil 465
SD-Benz 3/14 1006,/1020 Benzene South Duct oil 465
6-Cr-N 3/14 1223/1444 Chrome North Duct il 465
6-PAH-S 3/14 1256/1634 PAH South Duct Oit 466
Cr-Blank 3/15 ~0960 Chrome South Duat 0Oil -
PAH-Biank 3/15 ~1100 PAH South Duct il -
7-PAH-N 3/15 0902/1245 PAH North Duct Oil 471
8-PAH-S 3/15 1526/1744 PAH South Duct Qil 470 -
8A-Form 3/15 1405/1435 Formaldehyde North 4-3 oit - 470
8B-Form 3/15 1538/1608 Formaldehyde South 3-3 Oil 470
8C-Form 3/15 1614 /1644 Formaldehyde South 3-5 Oil 470
9.-Vel-N 3/16 1054/1140 2/4 North Duct Gas 476
9-Vel-5 3/16 0933/1017 2/4 South Duct 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 0937/1007 430 South 3-3 Gas 476
9B-Form 3/16 1015/1045 430 South 4-3 Gas 476
oC-Form 3/16 1112/1142 430 North 4-3 Gas 476

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

T T
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SECTION 3.9

TEST DESCRIPTION

3.1 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, inclucing

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

TABLE 3-1
TEST SUMMARY

000t =S

Fuel Species Measured by Source Test

Residual Fuel Oil Benzene, Formaldehyde, PAH,
metals, chromium (Also 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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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 Ib/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 &, 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

sampte 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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33.1 Benzene

Triplicate samples for benzene analysis were collected in Tedlar bags on each fuel type.

The sahpla 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 S 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
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]lpyrene
Benzo{g,h,i]perylene
Chrysene
Dibenz[a,h]anthracene
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TABLE 3-4
PAH TEST INFORMATION

e - |

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
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Fluoranthene

Fluorene
Indenof1,2,3,~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 simuitaneously 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.

334.1 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-coated fiberglass to minimize interferences.

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

3. The third impinger contains an acidified potassium permanganate
solution to collect any mercury that is not collected in the nitric
acid impingers.
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TABLE 3-5

FULL SET OF METALS ANALYSIS
M

Sampling Analytical Detection Limit
Metal 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 0.4
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 08
Method

Mercury EPA Draft Metals Cold Vapor AA 2.1
Method

Nickel EPA Draft Metals ICP 0.8
Method

Selenium EPA Draft Metals ICP 42
Method

Zinc EPA Draft Metals ICP 3.7

Method

3-9
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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 Jowest 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 m! 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 multiple 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
procedure involving ion chromatography for analysis of hexavalent chromium. These changes to
CARB Method 425 are summarized in Table 3-6.

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

chromium.

Total chromium was analyzed using the remaining half of the sample according to
CARB Method 425. The analyses were performed by graphite furnace atomic absorption by Curtis
and Tompkins in Los Angeles.
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TABLE 3-6
HEXAVALENT CHROMIUM MEASUREMENT TECHNIQUES

w

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 0.3

limit, pg/train

Specified maximum sample None
storage time

[ e ]

3.35

Residual Fuel Oil 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.

0.

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

Geherating Station Unit No. 5. All data sheets, calculations, laboratory reports and quality

assurance information are included in the Appendices.

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

the tests are presented in the following subsections.

4.1
42
43
4.4
45
46
47

Benzene

Formaldehyde

Polycyclic Aromatic Hydrocarbons (PAH)
Metals

Chromium and Hexavalent Chromium
Fuel Analysis

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

g e

Species
Benzene:
ppb ND <1
Ib/hr ND <0.013
lb/MMBtu .. - ND <22x 10*
Formaldehyde
ppb : 47
Ib/hr 0.24
Ib/MMBtu 3.9x 103
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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

e

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? 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

L e

Metal pg/m’ ib/hr lb/MMBtu
Arsenic 253 0.12 2.0x 10°¢
Beryllium <0.19 <88x 10* <15x 107
Cadmium <18 <79x 10? <14 x10°
Chromium (total) 8.0 0.038 6.4 x 10%
Chromium (hexavalent) 3.7 0.018 3.0x 10*¢
Copper 14.8 0.068 1.2 x 10°%
Lead 27.1 0.12 2.2 x 10°%
Manganese 327 0.14 26 x 10“5
Mercxfry ND <5.0 ND <0.022 ND <4.0x 10°
Nickel 377 1.70 3.0 x 10°
Selenium <42 <0.019 <34 x 10
Zinc 566 2.59 4.5 x 10*

L T T R R R
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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/1
Arsenic, mg/l
Beryllium, mg/1
Cadmium mg/l
Chromium, mg/1
Hexavalent Chromium, mg/I
Copper, mg/1
Lead, mg/l
Mercury, mg/1
Manganese, mg/!
Nickel, mg/1
Selenium, mg/1

Zinc, mg/l

ND - not detected

4-5

19,035
85.22
12.54

0.01
2.06
0.15
9,063

150

ND <1.1

ND <0.22
ND <0.22
. 0.41

ND <0.50
2.9

ND <1.1

ND <0.10
0.23

6.7

ND <1.0

0.94
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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. SA-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
lo/MMBtu : ND <2.4 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
Ib/MMBtu ND <22 x 10°*

m
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4.2 FORMALDEHYDE

Formaldehyde samples were analyzed by Radian Corporation, Morrisville, N.C. The
formaldehyde results are presented in Table 4-6. Detailed results are prescnted in Appendxx C5.
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* lb/MMBtu.
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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 <5.9 x 102**
Ib/MMBru  ND <83x 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 6.3 x 10° 2.6 x 10° 3.0x10% 3.9x10%

eyt

* Ib/hr for individual test duct
** unit total lIb/hr (both ducts)

NOTE: Results on gas fuel are blank corrected
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43 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/dsem  4.03
Total PAH, lb/hr 1.85x 10%
Total PAH, Ib/MMBtu 3.26 x 10
The total PAH values reported above are comprised of the following components:
1. Detection limits for eight species not detected: 2%
2. Naphthalene: 82%
3. Otlher 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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44 METALS

The results of the metals tests from the multimetals train are ﬁummarized 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 Ib/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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TABLE 4-7
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS
SCE/ALAMITOS UNIT NO. 5

MARCH 1990
e
Test No. 6-PAH-S 7-PAH-N 8PAH-N Average
Date: 03/14/89 a3/15/89 03/15/89

3 I:I:J 3 3
ag/m ag/ ag/m pg/m Ib/hr Ib/MMBru

" Naphthalenc 31 20 438 329 151 x 102 2.67 x 108
¢ Acenaphthylene ND <.011 ND <008 ND <011 ND <00t ND <463x10° ND <815x 107 °
» Acenaphthene 1.02 057 12 0.57 260 x 107 455x 107 ¢
« Fluorene 044 0% 025 0.03 145 x 104 255x10% ~
¢ Phenanthrene 040 a7 015 0.03 1.40 x 107 245x10% ¢
!/ Anthracene 013 ND <008 ND <.011 0.01 496x 105 873x107 ©
= Fluoranthene ND <.011 o1 ND <.0i1 <001 <534 x 10 <9.41x10°
+ 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 <.0i1 ND <.008 ND <.011 ND <001 ND <463x10° ND «<8.15x 10°
- Benzo(b+k)fluoranthene ND <.011 ND <008 ND <011 ND <001 ND <463x10° ND <815x107
. Benzo(a)pyrene ND <.011 ND <008 ND <011 ND <001 ND <4.63x10° ND <815x107
- Indeno(1,2,3-cd)pyrene ND «<.011 ND <008 ND <.011 ND <001 ND <4.63x30°% ND <8.15x 107
+. Dibenzo{a,h)anthracene ND' <.011 ND <008 ND <011 ND <001 ND <463x10° ND <8.15x10°
¢ Benzo(g,h f)perylenc ND <.0i1 ND <008 ND <.0i1 ND <001 ND <463x10° ND <8.15x 107

TOTAL PAH 432 27 5.05 403 1.85 x 102 326 x 10

4-11
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TABLE 4-8
METALS EMISSIONS RESULTS FROM EPA DRAFT METHOD
SCE/ALAMITOS UNIT NO. 5

RESIDUAL OIL
w
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 6.7 6.4 60 59 6.1

Species pg/m* sg/m? ag/m’ ag/m’ sg/m’ ag/m? pg/m’ Ib/hr Ib/MMBiu
Arsenic 120 <99 160 <153 153 833 253 0.12 20 x 107
Beryllium <0.15 <0.46 <0.04 <0.17 <0.17 <017 <019 <88x10* <1.5x 107
Cadmium <21 <18 <3.1 <12 <14 <0.8 <18 <79x10° <14x10%
Copper 103 304 11.4 129 147 9.0 148 0.068 12x 10
Lead 239 317 34.1 343 23 16.0 211 0.12 22x 10°
Manganese 811 192¢ 14.0 6.1¢ 172 583 327 0.14 2.6 x 105

Mercury ND <77 ND <59 ND <40 ND <43 ND <38 ND <45 ND <50 ND <0022 ND <4.0x 10°

Nickel 466 322 407 363 408 296 377 1.70 3.0 x 104
Selenium ND <2.7 <24 <114 <33 ND <20 <35 <42 <0.019 <34 x10°
Zine 449 1,167 418 442 524 394 566 259 45x 107

* These samples include the filterable particulate fraction only - the impinger solutions were contaminated by KMnO,
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4.5 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
lb/h. '
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TABLE 4-9 p
CHROMIUM AND HEXAVALENT CHROMIUM EMISSIONS
SCE/ALAMITOS UNIT NO. 5

RESIDUAL OIL
w
Test No, 1-Cr-So 4-Cr-No 6-Cr-No Average
Flow rate, dscfm 607,500* 578,400* 629,700* 1,211,555**
0O,, % 6.20 ‘ 591 6.21 6.11
Chromium

ug/m’ 4.02 316 16.81 8.0
ib/hr .0092* 0068* .040* 038**
lb/MMBtu 3.2x 10* 2.5x'10% 1.4 x 10° 6.4 x 10

Hexavalent Chromium

pg/m? 0.98 1.26 8.94 373
Ib/hr 0022+ 0027+ 021* .018**
Ib/MMBtu 7.9x 107 9.9 x 107 7.2x 10°% 3.0x10°

* Value for single test duct

** Value for total unit
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4.6 FUEL ANALYSIS
The fuel oil analysis results are shown in Table 4-10 for oil fuel and Table 4-11 for gas
fuel.
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TABLE 4-10
FUEL ANALYSIS SUMMARY
SCE/ALAMITOS GENERATION STATION UNIT NO. 5
RESIDUAL FUEL OIL
March 12-15, 1990

P

Parameter
Btu/lb (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/l 150
Arsenic, mg/l ND <1.1
Beryllium, mg/1 ND <0.22
Cadmium mg/1 ND <0.22
Chromium, mg/1 0.41
Hexavalent Chromium, mg/1 ND <0.50
Copper, mg/! 29
Lead, mg/l ND <1.1
Mercury, mg/l ND <0.10
Manganese, mg/| 0.23
Nickel, mg/1 6.7
Selenivm, mg/] 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

VYolume % .
Methane 84.7
Ethane 35
Propane 0.7
Butane 03
CO, 1.2
Nitrogen 52
Oxygen . 1.8

Higher heating value, Btu/scf 947

at 60°F

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

and 60°F
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TABLE 4-12
SUMMARY OF TEST CONDITIONS FOR ISOKINETIC AN VELOCITY TESTS
SCE/ALAMITOS UNIT NO. 5

MARCH 1990

.

Test Date Time Vmy, Q4 0, CO, % Isokinetic
1-Cr-8 3/12 1526/1744 5267 607,522 620 10.83 97.56
2-Mtls-N 3/13 0906/1124 4135 503,445 551 1181 95.50
2-Mtls-S 3/13 0906/1130 5347 627,634 6.09 1136 9587
3-Mtls-N /13 1323 /1546 52.88 623,384 6.68 1091 98.63
3-Mtls-S 3/13 1323/1547 5762 633,724 6.4 1110 10230
4Cr-N 3/13 1622/1842 5034 578,386 591 1146 10120
5-Mitls-N 3/14 0825/1057 5537 630,002 599 1161 102.19
5-Mils-S 3/14 0825/1045 55.14 635,740 5.85 11.72 97.60
6Cr-N 3/14 1223/1444 56.49 629,680 621 1109 10431
6-PAH-S 3/14 1256/1634 79.90 649,848 6.05 121 9223
7-PAH-N 3/15 0902-1245 78.61 574573 632 11.01 106.05
8 PAH-S 3/15 1526/1744 8135 653,537 6.48 10.80 95.65
9-Vel-N 3/16 1054/1140 21.61 541,965 483 954 -
9-Vel-§ 3/16 0933/1017 2.0 543,875 433 9.83 -
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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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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

A-1
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Method:

Applicable

Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

Ranges:
Accuracy:
Output:
Interferences:
Response
Time:

Sampling
Procedure:

Analytical
Procedure:

Special
Calibration
Procedure:

Oxygen (O,) by Continuous Analyzer

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

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

Teledyne Model 326A

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

Halogens and halogenated compounds will cause 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.
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Method:

Applicable

Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

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

Procedure;

Analytical
Procedure:

Carbon Dioxide (CQO,} by Continuous Analyzer

EPA 3A, ARB 100, BA ST-5

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

Horiba PIR 2000

Nondispersive infrared (NDIR}

1% of full scale

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

0-10 mV

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

1.2 seconds

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

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

Reference:

Principle:

Sample

Procedure:

Analytical

Procedure:

Benzene by Gas Chromatography
CARB Method 410, Modified EPA Method 601/602.

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

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

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

Carnot subcontracts these analyses to qualified local laboratories experienced in
these analytical procedures.
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Filter 7 ——— Stack Wall Sample Line
(Glass Wool)
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Sample Train for Determination of Volatile Organic
Compounds (VOC) by EPA 601/602
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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
deaning 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 nickelcoated 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,O
9. Dry impinger as a knockout

10. Impinger containing silica gel

11. Leak-free vacuum pump

12. Calibrated dry gas meter

Bl s

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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Semi-VOST Sampling Train
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Sample
Recovery:

Field Blank:

Sample
Custody:

All sample recovery is performed in Carnot’s laboratory or an on-site clean room.
Following sampling the resin module is sealed with glass caps and stored in a
refrigerator or ice chest, the filter is placed in a light-proofed petri dish, and all
glassware components are rinsed. The rinse consists of three rinses each of
distilled water, acetone, hexane, and methylene chloride. 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 HPLC

CARB Method 430

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

A dry metered gas sample is collected through teflon tubing into an iced midget
impinger train containing 20 ml of aqueous acidic DNPH solution. Samples are
recovered with DNPH solution into precleaned glass bottles, refrigerated and
analyzed within 7 days.

The concentration of the resulting formaldehyde derivative is quantitated after
organic solvent extraction using reverse phase HPLC with an ultraviolet absorption
detector. Formaldehyde in the sample is identified and quantitated by comparison
of peak retention times and peak areas with those of standard solutions.
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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 1sokmeucally through a glass nozzle and a glass probe, followed by two
Smith-Greenburg impingers which each contain 100 ml of 0.1N sodium hydroxxde
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 Methad 4 (moisture) and Methods 1 and 2 (velocity) are performed in
conjunction with the test. Stack velocity is measured during the test to maintain
isokinetic sampling and to measure stack flow rate. Moisture concentration is
determined by weighing the impingers before and after sampling to determine the

amount of moisture collected.
b Y

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

1. Probe and nozzle - 0.IN 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 temperaturecontrolled 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 m! 4% KMnO,/10% H,SO, to absorb excess
mercury, and an impinger containing silica-gel. The impingers collect gaseous
species while the filter collects any existing as particulate at 250°F. All glassware
has been previously cleaned in hydrochloric acid, nitric acid and distilled water,

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

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

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

2. Filter
3. Nitric acid containing impingers - nitric acid/peroxide wash

4. Permanganate containing impinger - wash with 4%
KMnO,/10% H,S0,

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

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

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

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

N R LN

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).

Pericdic 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 measured
(large) meter
Dry Gas Meter 12 months or Calibrated dry test +2% of volume measured
when repaired meter
S-Type Pitot 6 months EPA Method 2 Cp constant (+5%) over
(for use with working range.
EPA type Difference between the
sampling train) average Cp for each leg
must be less than 2%
Vacuum Gauges 6 months Manometer +3%
Pressure Gauges
Field Barometer 6 months Mercury barometer + 02" Hg
Temperature 6 months NBS mercury + 4 F for <400°F
Measurement thermometer or + 1.5% for >400°F
NBS calibrated
platinum RTD
Temperature 6 months Precision ) + 2% full scale reading
Readout Devices potentiometer ’
Analytical 12 months Should be | + 0.3 mg of stated
Balance (checked prior performed by weight
to each use) manufacturer or
qualified
laboratory
Probe Nozzles 12 months Nozzle diameter Range <+ 0.10 mm for
check micrometer three measurements
Continuous Depends on use, As specified by Satisfy all limits
Analyzers frequency, and manufacturers specified in operating
performance operating manualis, specifications
EPA NBS gases, and/
or ref. methods
R e

OBl B B B9 ol B W W W OB W W
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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 As required As recommended
Instruments malfunction by manufacturer by manufacturer
2. Proper response '
to zero, span gas
Integrated Absence of leaks Depends on 1. Steam clean
Sampling nature of use 2. Leak check
Tanks
Mobile Van Absence of leaks Depends on 1. Change filters
Sampling nature of use 2. Change gas
Systems ' dryer
3. Leak check
4. Check for
system
contamination
Sampling Sample degradation After each test Blow filtered air
Lines less than two percent or test series thru line until dry

m
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STATE OF CALIFORMNIA George Daukmaejlan, Governor

AIR RESQURCES BOARD
1102 Q STREET

P.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:

Jesting Approval

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

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

Since:w/’\/

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
source test report,

Chain of Custody. Carnot maintains full chain of custody documentation on 2ll 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.

In-house training and QA meetings on a regular basis.
Maintenance of training records.

h A

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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S ( Calif .
AIR RESOURCES BOARD

Executive Order G-482

WHEREAS, the Air Resources Board (“Board"), pursuant to
Section 41512 of the <Catifornia - Health and Safety Code, has
established the procedures contained in Section 91200-81220, Title
17, California Code of Requlations, to allow the use of

independent testers for compliance tests required by the Board;
and

WHEREAS, - pursuant to Sections 91200-91220, Title 17,
California Code of Regulations, the Executive Officer has
determined that Energy Systems Associates meets the requirements
of the Board for conducting ARB Test Methods 1-1, 1-2, 1-3, 1-4,
1-5, 1-6, 1-8, 1-10, and 1-100 (HOx, and 02).

NOW, THEREFORE, BE IT ORDERED that Energy Systems
Associates 1is granted an approval, from the date of execution of
this order, until June 30, 1990 to conduct the tests listed above,

subject to compliiance with Section 91200-91220, Title 17,
California 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 Sacramento, California, this /7 day
of JOr 12— 1989.

e

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

CALIBRATED BY JJIM DATA ENTRY BY JIM
DATE 03/21/90 BAROMETRIC PRESSURE 30.08
FIELD GAS METER I.D. ES-8 TEST METER ES-13
INITIAL Yd 0.990 TEST METER Y (Yt) 1.000
INITTAL 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. ft. IN ouT "H20 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 HE VALUES ACCEPTABLE
PASS ~ POST TEST Yd WITHIN LIMITS

.
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POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By Ao e ///j» o Test Meter ID L5 = /L35
Date 320 /50 Test Meter Y (Y,) /.20
Field Meter ID £ S~ & Test Meter Last Cal __ /2~ /9 - £J
Barometric Press ? o-of

Test Program Preceding Calibration Check £ & ,/ H/Amitos

Average AH from Test Runs

Maximum Vacuum from Test Runs

ESA/MSC-165

—
Field Meter Test Meter
Temnarature - lenoerature
fFinal | Initial] Volume Inlet | Outlet Tima Final | Initial] volume
ay Yolume | Volume (Vdg) (ti) (to) Vacuum [{1)} Volume | Volume (\'m) Inlet Cutlet
B o SN S— B———
- o< | e¢ ¢ | er
/5 lg7,2¢0550.07 D242 725 | € | A~ /2 riny biwo Wl e (v | o
- o/ | &F ‘ (e | ¢
19 Yoy 7§ 1557, 2¢€7 7. /5 73 57 A oo ¥ w3/l wimll 77| £+ <&
/! G/ - Ce | <47
15 Ny yen\gona1| 1-293 T3 /O-2° Ly sodscpmit T [ CE | 2¢
DS-108

6/8%

Ty TR
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’\\ 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-8 TEST METER ES-13
INITIAL Yd  0.990 TEST METER Y (¥t) 1.000
INITIAL HE@ 1.920 TEST METER LAST CAL.12/89
I FIELD METER ! TEST METER | 'RESULTS ]
VOLUME |TEMP.| TEMP |DELTA | TIME |VOLUM|TEMP. Q Y He
! cu.ft. IN ouT “H20 min. cu. ft ‘F cfm
5.67 77 62.5 | 1.00 10 |5.46 58 |0.57 |0.984 |1.81
5.70 86 67.5 | 1.00 .10 |5.44 58 |0.57 |0.988 |1.81
l 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
3 PASS - INDIVIDUAL DELTA H@ VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS )




EfA

POST TEST DRY GAS METER CALIBRATION DATA
Calibrated By (. /#7011 S Test Meter ID £S5-13
Date 300 [T Test Meter Y (Y) __/-©°
Field Meter D _ & S5 — & Test Meter Last Cal __/2//#/ £
Barometric Press ___J 0-02
Test Program Preceding Calibration Check
Average AH from Test Runs ___
Maximum Vacuum from Test Runs
,) R S
field Heter Test Heter
Jemoerature - Temperature
Final | Initial| Volume | fnlet | Outlet | ~ Yime final | Initial] volume
F.v Volume | Volume (vdg) ) (t)) Vacusm 141)] Volune | Volume V) Inlet | Cutlet
1 7571 ¢/ SsF| T
1.0 |190.150| BY e s.ct ¥ 23 ¢/ | * lwlhgvamingislsyct | —e| =<
¢ AL ' P
1@ s scili4e 1 gls.0 T AN aw 20025, 703 2(4_2;75-‘{‘/ & | 57
10 |is1. snts 10| S AP 57 T3 P Vo o0 275 10291015 A A 7
/i
ESA/MSC-165 ) 0s-108
6/89




4 - - § - ]
g AT

SAMPLERS INCORPORATED
4215 WENDELL DRIVE G ATLANTA, GEORGIA 30336

CONTROL UNIT CALIBRATION

I vate __ /=20~ 5% Box No. /59 ~Z20F (65'3/)
Barometric pressure, P =30.30in. Hg Dry Gas Meter No. )
Temperature
Jrifice Gas volume Ggs volume Wet test Dry gas meter
3nom?ter wet test Ly gas Meter Inlet Outlet Average .
setting, meter meter ¢ €1 ¢ ¢ Time
AH Vy V4, s di, _ do, d, 9, .
in. H0 fr3 f3 °R °R °R °R min v | oHe
1.0 5 S, 43 7//531 1o 92 s08/5¢6 )75 |.952] /.58
2.0 5 S, 42 /531 V127 93 wo/s70\6.8 |.990| 1.9/
4.0 s S/ 7//531 1139 9y w3)57# 197 |.99%| 497
) 2701 /272
alculations
Y - £Hg
Vi Pp ( cd ) 2

AH 13.6 V4\Pp + 13.6/\ ty Py (t4 ) Vg

1.0] 0.0735

2.0] 0.147

&,01 0,29 i

v = 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 ac 70°F and 29.92
4) inches of mercury, in. Hy0. Tolerance - % 0.15

Cslibrated by: ;222%;%15;1«




. 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 He
cu. ft. IN ouT "H20 | min, cu. ft ‘F  |cfm
3.12 |79.6 69 | 0.25 10 |3.03 64 |0.31 |0.989 [1.48
2.82 ]91.3 71.3 | 0.25 9 |2.73 | 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 HR VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS

i




E[A

POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By %?’ Test Meter ID Co-{ D
Date _3-(&-90 ' ~ Test Meter Y (Y,)
Field Meter ID €5-H Test Meter Last Cal

Barometric Press 30. W

_ .
Test Program Preceding Calibration Check ___2CE / ALAMTZ D

Average AH from Test Runs 25

Maximum Vacuum from Test Runs i 4

Field Heter . © Test Meter
Temperature _ | Temperature
Final | Initial]| Volume | Inlet ] Outlet Time Final ! Initial] Volume
aH Velume | Volume | (V) (t;) (t)) | Vecm €©) Volume | Volume § (V) Inlet | Outlet
70, 3 57 W]
25 |3ra3d e & | (D B s e fet]
T 112, : 5
2 PUPCR pal 22 u3 & |V
25 [372.94501. 61 ;{‘{ 3 5 | W memssn =
9 o] cat|™M /5] A e | X |
Rl i W 7 v T L il i A X
/
ESA/MSC~165 0S-108

6/89 -




"ENERGY SYSTEMS ASSOCIATES
CALIBRATED BY JJM

DATE 03/11/90
FIELD GAS METER I.D. ES-19
) INITIAL ¥Yd 1.000

INITIAL Hé  1.830

POST TEST DRY GAS METER CALIBRATION CHECK

DATA ENTRY BY

BAROMETRIC PRESSURE
TEST METER E5-13

TEST METER Y (Y¥Yt)

TEST METER LAST CAL.12/89

FIELD METER

VOLUME TEMP.| TEMP IDELTA

cu. ft. IN ouT "H20
5.91 79 63 1.00
5.92 86 65.5 i.00
6.00 89 69.5 1.00

—— " ——— —— o A S ] A T e T e S S s TS e e i D e S i e el P S S Sty P VR S T S — — — — ——— —

. ———— A ——— ———— ————— . ——— A T ——— T ——— —— T _——————— . {——— ———, — i —————— . W s e A

JIM
30
1.000
RESULTS |
|
1.005 |1.60
1.022 |1.56
0.988 {1.64

A T S — e — —— — —— —————— o ——— Y T —————— —— T ———— ———— . ————— - - T . el o S s

PASS - INDIVIDUAL Yd VALUES

| TEST METER |
TIME |VOLUM|TEMP. Q
min. cu. ft 'F cfm
10 |5.80 58 |0.59
10 |5.86 s8 |o.59
10 |5.70 58 |0.60
AVERAGES
ACCEPTABLE

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




" EfA

POST TEST DRY GAS METER CALIBRATION DATA

Calibrated By J:[ y /4 szf"fif'?_‘rff Test Meter ID LS~/ -
Date 3/ [Fo Test Meter Y (Y,) /-92°
Field Meter ID £ /5 Test Meter Last Cal __ [/ Zl/ / {// 0&7

Barometric Press __ S @. &0

Test Program Preceding Calibration Check

Average AH from Test Runs

Maximum Vacuum from Test Runs

. e T T e R
Field Heter Test Heter
Temoerature T Temoerature
Final | Initial| volume | Inlet | outlet Time Final | Initial] volume
aH Volume | Volume (Vdg) (ti) (to) Vacxr Q) Volune | Volume (Vw) !_nle'l: Outlet
“75’5—_—_‘—
L - il
el ol %3

-0 |Fes3 Gz 057 €5 127 | & /3-/""307.““30///2:'5;07 st | <F
lo 14 Laljokisz|sm jely 50 | gg 2 b/j,OLJB”'b}LS’.MV' & | 7
lo 5| 78] ¢ sl e
9 Bao.cslgrqeslss5 53 177, /6. 90 3¢ gedls /s 47757765 52 | T

)
)
ESA/MSC-165

d
1
i
;
3
1
1
i
]
]
!
1
!
)

Ds-108
6/89
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ANDERSEN i
=i et -
. SAMPLERS INCORPORATED
! 4915 WENDELL DRIVE ZATLANTA, GEORGIA 303506 B
CONTROL UNIT CALIBRATICN E
- <
pate /- 28 ~-57 tniz Number /57 -, 342, {,ES_’/’E
Saromgrric pressure, Py = £7. 95" in Hg. Model Number 70— 800
Temperature E
orififf G.;.s V°l‘:"""‘e' Gas volume,} o ¢ rest Dry gas meter
zrnometer) yet test cry gas Meter [Inlec Outler Average E
sactting, neter meter .. et ta Time
&H Vo Vds W di, do, s 8, .
in. H0 fr3 ft ‘R °R - °R .. °R - | min y | &hg E
1.0 5 5,92 176/53¢ (132 _spztste /17fsaz| 9/8 V. 59 | LEZ E
2.0 5 SLYD \76/S36 )36 109/567 120/SE0\ 4. SE /00 | 1. 83
>.f..0 5 S, 3% (7/53¢ |18/ as/sss iey/se3l 4.6 V400 | ) ¥5
Lop VL E3 g
lzlcularcions — E
Y Atg
Vo Pp ¢ %4 ) s E
AH AH 0.0317 aH { Cw ) )
A .6 | ( )( ) ;
| 13 valpy + 13.6)| ¢ Pp (. Tag ) Yy E
5
1.0}t 0.07331 E
2.0 0.147 E
4.010.294 1
¥ = Ratfe of accuracy of wet test meter to dry tast met-e_r. Tolerance : ¥ 0,01
/,) LEg = Qrir‘ice pressure cifferential ther gives 0.75 cfm of air at 70°F and 29.92 ﬁ
indnhes of mercury, in. H,0. Tolerance : % 0.15
5 :
Celibrazed b /7919(9 o




APPENDIX C

DATA SHEETS, LABORATORY REPORTS, AND SPECIFIC EMISSIONS CALCULATIONS

C-1 ESR 53304-2053




Appendix C.1

Sample Location
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™ . R 7OV YIS | Page 1/4
g ~ (LR wj rw CONTROL ROOM DATA
g Jr.,l_,:',,.cr‘ ) ALAMITOS UNITS3)8 6
Program 7/0-,\’//' #ﬂ 7 ‘S @‘97:-5 Data By: /D/- ESCGQ"%Q-
g Test Number / / - X X > £
g Date 3/12198 5[12/34 3/12H4 31390 3/13/ 90 3/13(99
Time [ 8301 /706 o4l S] togol 1220 [510
Fuel Ol / o/l DL 0t~ OlL-
] Load (net) Mw_| 470 47ﬁ 471t | 470 | 465 | 465
g Aux. load Mw | /2.0 /.2 | .81 129 | /1285 | (2.8
Burners 0.0.S. ROe¢ [ 3%% ¢ =
NOx Ports Llose CLosSEN]l — —
j Qe Level A Feond As foonl] —— ] _ —
Gas Recirculation to Windbox YES YES YES W c5-
Gas Recirculation to Hopper No N/ N o Ao No N>
j Registers OPent | APEN | ~—— =
ep. 5 |92 Fund N | % [38513 61371 polz7 | 37
Sl % | 42| 4,71 4231 43 | 441 4.2
49 7 lco N (ppm| O | = O lpe |20 12
~TERN [0 slepm | (4 | 12 | & | |2 /= (o
] ;,“ § Gas Hdr. 'P}esg psis | L6 | b6 Cl | Ll | Ol | 1.6 ] 5%
= 5 | Gas Burner Press psig { &~ | L~ acd o & | O
Windbox Pressure HO | Q¥ 29 31 2] Y EXY
g Furnace Pressure "HO | 9.5} 14 PSS [z (o 5
Wb/Furn Differential 0 | /4. (4 12251 235 ] 26 | 206
i AH. Diff, NIHPO [sol &7 lss] 5¢cls2| 50
_ A.H. Diff. s |HO 1 3¢l 3.9133]| 2.2]328 | 4.1
‘ Econ. Diff. SH N/E)|HO | 3.8 40 | 37| 3C|3%25 | 34
2 Econ. Diff. RH SNHO | 4.2 4S5 14.3] 42141 | 4.
\ ~ -
i \, Gas Flow MCFH| & | &— | O~ | & £~
N ¥ [Aux. Steam Flow kib/he | G- | 4 4o | Ao 40| 4o
] Steam Flow 10*hr 1335 1 337 | 240] 33451 335| 340
. o' | |Feedwater Flow | 04| 3251 330 | 340| 223 z25] 27,p
' Steam Pressure _ d>o-bd ohigl psig | 34 3457 3487\ AR HARDA ZAL
’ (het )
. — {Total Fuel Fiow % 77 7% | 179 7% j7 i




CONTROL ROOM DATA Page 2/4
ALAMITOS UNITS5 &6

DataBy: 4f.£< ALCESA—

Test Number / / 2 7~ = 3
Air Flow Total % 197 [ 92 1o 1 07 [ 0L [ oz
Air Flow N/S — - s — i —
F.W. 1o Fuel Flow % 7 4 24 |1 71 7i-1 15 75
. |Final $.H. Steam Temp. o 1iA[0 ] 19/2 1 ooel /pool 99| 686
R.H. Temperature °F 1 i1pli81 10/S [ 1oto] 10io] (o0 o0
Pri. S.H. Dwncmr °F 77¢ 1 72721 770 7701 lev | 7es
S.H. Attemp. Spray N {kib/hr | & . £ & =
S.H. Attemp. Spray Slub/e] F | -1 o | -1 o1 &
“{F.D.Fan Amps NIAmps 1395 | 49 | 430l 4301 420 | 430
/[F.D. Fan Amps S1Amps | 380 | 340 | 42| 420 | d2o| 422
! [Redirc. Fan Amps NiAmps | 62 62 b2l (2| (4 {r 3
Recirc. Fan Amps S |Amps 577 S0 S0 7> S < !

Boiler Master % | 78 78 150 | ol Bol Ro
Boiler Master Bias % 48 4% 42 | Za | 4dr | 48
Firing Rate % | 78 7% K0 BO i go lo
Base Fuei Setter % = Yai R > - -
Base Fuel Setter Bias % -G - 4> D | - O
Oo Adjuster % ?ﬁ 1_&4 90 O | 901t go
02 Bias o -8. 4 5 L O -9_
RH/SH Prop. Dampers % _165(7065/10] Fec| 5C]RT 55/4a| 55/R8
Prop. Damper Bias % 2— | 21 & - B | O
Gas Recirc. N| % 0 s0 A Re| 8l K1
Gas Recirc. Bias % 7 7 1 1 i
Gas Recirc. s| % g2 | B2 | ga | pr ]| 23
R.H. Spray % -é% O & - H-| -
F.D. Fan Inlet N| % eS| 7| 7178 79 A0
F.D. Fan Inlet s| % 6d | 5| 715l 7w | pO | Ro
F.D. Fan Inlet Bias S| % -2 ~21-2|-2>21|-2 -
S.H. Temperature % Q7 Z_Z {264 (0of | 1ot | 10T
S.H. Temperature Bias % 1A 7 | O lo 1o 1O
S.H. Spray Nl % | O 3 S £ ©- ~>-
S.H. Spray Set Pt. Nl % | B | & | l f /
S.H. Spray S|l % |2 [ 5 o & -
S.H. Spray Bias sl | 2 Z- | 3 ) 3 2




Page 3/4
CONTROL ROOM DATA
ALAMITOS UNITS(9& 6
. Data Byi’d- E\Scﬁﬁfé‘gﬂ"
! Test Number / / 2 7 %
Q in. Comb. Air N % — —m— — =,
E n. Comb. AIr S % — S
N2 ‘_’I’T—Tapper Diff. Press N |0 [, 8 | 2.8 15 | 1.5 1.2 11
ot & ¥ [Alr Foil Dift Press N {0 | #p,5 1 0.5 1 07 D. L O |l n-4
¥ =~  [BoosterFan Amps NTErs T a s T ios 15 | 1ial (/5 | /7%
Booster Fan Amps S [Amps { 94 ‘Ié'_’ fos | 129 [0S | tog
Alr Foil Diff. Press S HO [ =& [ ~& | -9 1-9 =< 1 -5
g ~L Hopper Diff. Press S| HO | +4 + 5 +4 | 4+ 4~ + 4 3 4
Fuel Select N| % | 4«0 | 49 50 <0 gH | 49
G.R. to Hopper N % G- € & 2 - | &
) | G.R. to Airfoil N| % | 621 6@ | (o | Tol (O 1 L0
G.R. tc Arfoil N |setpt| 44 46 . | A | 4 | 4o
Tie Damper % L o~ L - 5 -
| G.R. to Airfoil S| % | 52 |56 | 70 | Jo | 10 | 7O
G.R. to Airfoil S Isetpt| 50 | £p | 50 SO | 5P 50
G.R. to Hopper S % Jal - o & | O D~
i I Fuel Select S| % | snh | SO | 0] s0 |59 | &)
> Feedwater st pt. N | °F — — — | — — -
. Feedwater 1st pt. S v —_ — — — — | =
d ¢, [arAmn N F (56 1 £9 | 51 | o= | 2B [58
¢ we AR Air Out N| F | 67| $66]| 511 | s72—| 575 | S72~
a 44 ) |AH.GasIn Nl OF | 7071 7/¢6 1726 171261 127 | T2
AH. Gas Out N| F | Q4| 284 | 28, | 289 | 294 | 294
AH. Air In s|{ F | oaS | — —
1 AH. Air Out s | OF | 548 ssp| 550 55! | 5491 S48
‘{/ A.H. Gas In s | F | 682 025 | (Ble]| LBTL (B8] LES
a AH. Gas Out S| F [ p47! 348 | 244-| 241 | 24| 248
Dvsn. Wall OQut Temp. »
#14 -
3 #22 -
4
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CONTROL ROOM DATA
ALAMITOS UNIT 6
Data By: 4 . ESPARC £54-
Test Number { / 2 2| 2 3
CEM Data: 1541 1648 |naiC | roa<C | 1DIS] 71S00
Load, MW M LB 477 | 4¥0 {477 | 472851 475 | 414
ort._2as Flow, B8efh KLE[HE Q3G | 3% | 2401 239 | 238| 239
Heat Hate: actual L= — —_ — —
: expected — —_— — —
woy | _NOx:Ib/hr Qg 1 9771 9pR1 9R9) | 93| Ol
Fome ppm@3% 02 160741 6o oo la 14721 1.4 | [l
02 % et Gl L é| bl 6.4l .4 ]
pracl  NO« Raul 139,31 137 [ 136 | (3, ] [j32] /32~
Test Data Summary:
2% N/S — | — — | — — —
NOxc, ppm N/S - — - — — —
CO, ppm N/S — R — — — —
Oil Tank CZ7 | CE7 6L 7 Gt 1Lt &7]
1179 [Tank Leve! P ' "
- -\ Oil Temperature F lawo ljgo 11753 179 1130 | (70
=% au/| Fuet Ot Return (in) P | 760 7501 7801 780 {1170 | 189
Fue! Oil Supply (in) _ PS8 | 7050 1000 1050 | 10601 (050] (0
‘D‘;yé Fuel Qil Return {in) kib/he ] L4 [ 10 To | 1o =
R Fuel Oil Supply (in) kib/hr | Q85| 280 | 28581 290] 21°0| 285
o Fuel Oil Return % _ — A0 RO 21 I X
o QOil Supply % —_ — jool jeel s 97
OIL ELOW chm\ rrelue 223312357 227 134] 235 (224
Guny PEN 7 '
Comments:
s f-{i'ﬁﬂ'f‘ ’:‘ e ,’f:"Z
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CONTROL ROOM DATA
ALAMITOS UNITgS . 6

Program Joxu HoT Smrze Data By:/lf.gg./ﬂz@g/’ﬁ
Test Number 4 e = Y [ G
Date 2lfaa 13li3730 3l o 3112 1o 2/ ek d isho
Time 7 ) OBRS| fozolr24g | Id2n
Fuel il Vol (ol | O ol | ore

oad (net) Mw | 470 | 469 | 46A | 36 | 40671 | ¢6S
| Aux. foad MW | /2.8 | Johq | 122t 42.3 ) (2.2 (2.
Burners 0.0.S. 3ROz >
[NOx Ports - NeLase D e
02 Level < fpdng —— : —>
Gas Recirculation to Windbox ves | YES | VES [ Yeo |YeS [ YES
Gas Recirculation to Hopper No N/ o N ol niw INEE N
Registers OBEEN] OPEN ¢
02 N | % .7 1 3.2 1531 3.2% | 24| 24
(2 S % |42 4.2 1329 29 401 4.1
co N | ppm | & a | 2 - 4 | o
co s_|ppm | i3 (4 | 14 | 21 221 2.0
Gas Har Press PSO | 60 | b | (olel (ol lolallpCe
Gas Burner Press psig | O—-| & | -—
Windbox Pressure *HO | 3/ 3/ 29 25 |29 129
Furnace Pressure ‘HO { ¢/ L) L 2 2 >
Whb/Furn Differential WO | 2n a1 2] 2S5 1 27 | 26
A.H. Diff. N|[HO |l soi s0152] 511501450
A.H. Dift. s |'HO 1 3.91 38| 231 37 2112 8
Econ. Diff. SH Ng|BO 1361 3.513238 251 25| 34
[Econ. Diff. RH Sy |BO | 4.2] 43| 4.4 4.2]1 4.35] 4.3
Gas Flow MCEH] - | & | & & | v | &
Aux. Steam Flow kib/hr | 4 | 4( 27 2.7 2S5 1 29
Steam Flow 108t | 240 | 340 | 225 255] 935 |9%¢
Feedwater Flow 10%4he] 3351 335 2%0| %20| 33%0| %2%0
Steam Pressure psig | 3487| 249] 2494} 240€| 243 3490
Total Fuel Flow % 7% 149 10 751719 7

cer- b G 0 1539951 o 4980

.



GONTROL ROOM DATA Page 2/4
ALAMITOS UNITS5 &6
Data By: 4, 25 LARCEGH—
Test Number 4 4 = 5 1! 7 & / g, E
Air Flow Total % 144 | 44 | 92| 92 | 97 92— E
Air Flow N/S — — - - —_ -
"W. 1o Fuel Flow % 01 94 1 75 | 14| 14 74—
Final 5.H. Steam Temp. S 76001 120l tepol 200 990 | 910 :
R.H. Temperature °F 70001 _1000] 1oe2) QOO ool Jd9e | E
Pri. S.H. Dwncmr oF T2l ThSl 1ol 15! 5] o _
S.H. Attemp. Spray N [kb/or | ©— | - —f o = E
S.H. Attemp. Spray S |kib/hr o4 N = — — —
F.D. Fan Amps N{Amps | 4351 430 | 395 | 295 | 295 | 4006
F.D. Fan Amps STAmps | 240 | 4201 290 | 290§ 9% | ADx ' E
Recirc. Fan Amps N{Amps | o | 6 e f (o] (o] (o |
Recirc. Fan Amps S {Amps | S/ =1 | S50\ 5] 50 S0
Boiler Master % | %0 z0 | o | 19 119 79
Boiler Master Bias % | 45 | 4 A 1 48 | 4R 4 2 _
Firing Rate % 79 yi 70 V78 A 19
Fuel Gas % | g- | &1 o1 © | O £+
Base Fuel Setter % z-' g 4 & D ' £ E
Base Fuel Setter Bias % o |l-6 |6l -5 a
Oz Adiuster % | 90 | 40 | Rl 7 127 | 671 |
O, Bias w | 0 | &l o 6o | -1 & E
RH/SH Prop. Dampers % 52090l sols%| Coltpl b2 [12] oh9| vo/19
Prop. Damper Bias % 91 | | -& b | H-
Gas Recirc. N| % g xl! B2 | A1 H Z1 !
Gas Recirc. Bias % 7 1 ] ] ]
Gas Recirc. S| % g2 | 2.1 82| 8 | 4| A>3 i
R.H. Spray % L) (L H- - D D
F.D. Fan Inlet N % | 78 | 7% | b2 | (04 | h& | lof
F.D. Fan Inlet s| % | 761 2§& §. (ol ] o !
F.D. Fan Inlet Bias sl % | —2-| =2 | +2 | +2- i+ |+
S.H. Temperature % | 100 1001 100t 1ot |10 o | oo~
S.H. Temperature Bias % 10 1172 [ 2 9 4 17 | ©
S.H. Spray NI % L o | B A | D o
S.H. Spray Set Pt. Nl % | - G | 1 |
S.H. Spray sl % o | | & | b |-B -
S.H. Spray Bias S| % 2 2 % % 77 )
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CONTROL ROOM DATA
ALAMITOS UNITS5 &6
Data By: A, ESARLEL -
Test Number L 4 5 = 1 Gf1 | Yl -
Op In. Cbmb. Air N CA — - - - — p—
T Th. Comb. A S o — - | — — — —
[Hopper Difl. Press N [ Te0 [ 1.2 T2l 1ol b el L7
Air Foil Diff. Press NTFO | deol a5 | D& | 0.2 10 -5 53
Booster Fan Amps N [Amps | (2 | 1.2 jog | J{O 105 | 40T
Booster Fan Amps g 1Amps | 1% 165 | (oo | 00 ] o2 [ OO
Air Foil Diff. Press S [0 | =S — e ot -5+ 57 -+
Hopper Diff. Press T HD | +&£ | +4% | 47 4+ L7 g
Fuel Select N | % | 49 4% | 47 49 50 =D
G.R. to Hopper N % | 5O £ D £ AN
@.R. to Airfolil Nl % [ 69 | 59| <o | <D ) D
G.R. to Airfoil N |setpt| 4 LZp | 4 | 4 | 4 4
Tie Damper % Ll [O o | n £ £
G.R. 1o Airfoil S | % 20| 70 | (b0 | (O] Lo (0
G.R. to Airfoil S [setpt| sO | S| £l = 5\ & |
G.R. to Hopper S % S | & B~ - A 5
Fuel Select S | % 5 SO0l 50 Z{o 3 IESN)) =p
Feedwater 1stpt. N| °F — - — — — —
Feedwater 1st pt. S “F - — — — — —_—
AH. Air In T F 159 155 s> sk 29 1 59
A.H. Air Out NT % [£73 1| 574 <Al %9 51,9 710
AH.Gas In Nl OF | 7264 7231702 | 1! 21 -] 2
A.H. Gas Out N | F | 294 292 28+ 283 287 | 292
AH. Air In s | F — | — — — —
AH. Air Out s | % | $s0 | 5449| =47 A7 [ B4 1 545
AH. Gas In s | °F | 6%% | 6861 8o (289 20| LB ™*
AH. Gas Out s T % | 248 249| 23592| 2441 245 | 245
Dvsn. Wall Qut Temp.
#14 - -—
#22 | -




CONTROL ROOM DATA

Page 4/4

ALAMITOS UNITS5 &6
Data By:/M« EscAr r.c 8
Test Number 2L AL < o WEANAE
—T L oo b o
CEM Data: JoAR 1 J300 | oS 1215 | 1230 VIS
Load, MW £745 4241474 | 271 | 474
Ol _Gas Flow, mef XL B/HEe 240 237} 2271 2%6] 229
Heat Rate: aciual = — — — - —
: expecied - — — - e
“NOx: b /hr 977 1 946% | 9531 9d<| 94 9< -
- ppm @ 3% O2 (I EX ANV SR Wi A RTATC I AR
02,% 94 _éf‘( /n { f/-/ /:" (J'j
Nix _raw 133.3 1130 . X 125.0] /1329] 133{d(3/.9
Test Data Summary:
NOxc, ppm N/S —_— - — — — —
CO, ppm N/S — — —_ — - —
Oil Tank i1 7 1 il il gl
Tank Level - -— — —_ — '] —
Qil Temperature CF [ 1701 1730 1 15 lbg 1 LS 111o0
Fuel Oil Return (in) psig | 720 | 1‘80 101 7501640 |7160
Fuel Qil Supply fin) psig | )40t 1S /oDl 1040 95D | (oo
Fuel Qil Return (in) kb/hel 61 22 | 70l 701l s | 76
Fuel Oil Supply (in) kb/hr | 285 | 286 | 225 | 1R 2101 290
Fuel Oil Return % g2 21 r1 22| Rl £p
Gl Supply W | 261 94 941 79 | jeo
oL Flow (cuaem) KLd”R 2371 A3 12251 2%5 11 H51 255
Comments: N
Tet 5 Cem Olo§ e BDQdo =082
Tt (o <ot > 1230
1t 1 Jad =113

[
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CONTROL ROOM DATA

ALAMITOS UNITS_‘Q@B AG3-260S
Program%kff ¢+ : a7 -/: 42 /"; Data By: Z‘-TWEWC%F;—
Test Number b 7 7 X & <
Dat T Sl 1A 25 b 3ls]ed 3lis i SlIShd
Ti?nz (oo Mzo /Z?glf 1310 1471’-6 lmg
Fuel pre | ot 1L oL ol ot
[oed (250 Mw | 45| 47K | 562} 470 | 4701 43()
| Aux. load MW | (2.2 1 2.l | 126l j2:b | 12.7] Iddp |
Burners O.0.S. 3&bg | - =
NOx Ports __1LLaseny =
Op Level sfrunpl Z
| Gas Recirculation to Windbax Ve | yes | YES —
Gas Recirculation to Hopper il e o — =
‘1Registers o | OPEN]| APEN >
02 Nl % 12.5] 3.7 136 | 3.6 5-% 3.6
(G2 S| % (4214.414323144]4 4£-2
cO N [epm | © 2 P o 4 &
[ CO S ppm | & | 4 L ¥ (> Lt O
(Gas Hdr. .Plress PSig | (o | Gl | b | GG bb | &G |
Gas Burner Press psig | — | Q| -1 O 1 O | &
Windbox Pressure "HO ' %0 | 3 30 (3o.€t 30 3¢7
Furnace Pressure ‘HO / 2 2 2 =
Whb/Furn Differential HO | 2.9 | JdE ey Q7.51 2¥ | 2%
AH. Diff. N[O 1 49] 5.2 |50 5.0 {5.0]|l49
A.H. Diff. s |HO| 5291 3. 3.51 39 | 34 | 3.
Econ. Diff. SH E|"BL | 351 4.0 | 3.1 37 | 2.¢ 3.%
Econ. Diff. RH wiHOlao]| 47 40! 4] A5 45
Gas Flow MmcrH| & | -1 &6 | n | 21 O
Aux. Steam Flow kb/he {| 211 30 17 1% | a0 1T
Steam Flow e 2241 340 | 340 | 340 | 34D 1340
Feedwater Flow 104hr| 22 9] 33571 235 2335] 335 2357
Steam Pressure psig | B4 RS| 3485T 34§ DALY 3452 34%4
Total Fuel Flow % 5 ( 20 | 79 7 q «0 79




CONTROL ROOM DATA Page 2/4
ALAMITOS UNITSS5 &6
DataBy: . L scaBE G4
Test Number JA 7 | g < <
Air Flow Total % g2 a4 | 94 94 | 9 g4
Air Flow N/S — = = | — — —
F.W. 10 Fuel Flow % T4 | I 1 75 | 74 1 7 74
Final 5.H. Steam Temp. OF o5 yoge | Lggg | topn | LQRo{ { GO0
R.H. Temperature OF 900l 1009 | Ao 1 199001 (005 (ocl
Pri. S.H. Dwnemr °F 15 TS| 768 UG YA & A
S.H. Attemp. Spray N |kib/hr | — — - e
S.H. Attemp. Spray S {kib/hr |  — - - | — —f —
F.D. Fan Amps Njamps | Aop| 420 | 420 [ 420 [42<]| 420
F.D. Fan Amps S{Amps | AON| 420 | 420 420 | 420 | 4202 |
Recirc. Fan Amps NjAmps | [,n]| GO ol 60 o0 7
Recirc. Fan Amps S {Amps =01 850 <0 D1 Sa &7
Boiler Master % 70 14 79 7% | 753 75 1
Boiler Master Bias % A2 4 4. A% | 4 4%
Firing Rate % 1l ool 291 791 77 179 1 79
Fuel Gas % | O & 4 et IR o
Base Fuel Setter % D Fo D (= o | L
Base Fuel Setter Bias % | - - o & | o1 O
Op Adjuster % | 20187 €9 | %9 [ 29 | %9
O, Bias % | o | & o i0b |8 | O
RH/SH Prop. Dampers % | &%50 (p5[151 es1S165[751628 (761 65[28
Prop. Damper Bias % [®) = | o O | ~r ?—
Gas Recirc. N[ % 21 | 50 | 80 «2 | $O 0
- |Gas Recirc. Bias % ” Co (n & 2 [

Gas Regcirc. S{ % 22| g2 %2 2 | 2 | 2
R.H. Spray % | o= Ol | o] 5| &
F.D. Fan Inlet Nl % | A} 76 |74 | 72 127 | 76
F.D. Fan Inlet s| % 121 79 | 7% %0 | ¥0 | 5O
F.D. Fan Inlet Bias S| % ol 2 >~ | z 2 2
S.H. Temperature %, oot | 1007 1001 von*| Lot ioot
S.H. Temperature Bias % - 1D 10 2 N0) O
S.H. Spray N[ % S - = i) £ 2
S.H. Spray Set Pt. Nl % [ \ \ \ { &
S.H. Spray s| % | & 5 | & & .
S.H. Spray Bias s| % 5 1 .32 3 % = >

——

[
3
i
E
E
E
:
[
i
‘
i
;
!
i
[
t
b
i
13
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CONTROL ROOM DATA Page 3/

ALAMITOS UNITS 5 &6

DataBy: M. EscAQ LA

Test Number A ] —7 & < b
Og Tn. Comb. Air N % — - - - — —
T, Tn. Comb. Al S | % p— — — p— p— —
[Hopper Diff. Press N |0 | 1.9 1.6 1% 1.5 1.% |- ¥
Alr Foil Diff. Press NIi0 [na | 048148004 % 1 0.8 |1 0.5
Booster Fan Amps N [Amps | >3 178 Li1ost lios [ 105 | 105
Booster Fan Amps S (Amps | /oo 4Y 4 G a% 4% a¢
Air Foll Diff. Press S [t | .. - =S s -5 =S | =5
Hopper Diff. Press S [TRO | 4~ 4 [ 4 | v+ | +5 | =5
Fuel Select N| % | 49 43 149 | 49 49 149
G.R. to Hopper N | % - Z |l o148 | €O
G.R. to Airfoil N[ % | 50D S0 | 50 1509 1 &0l SO
G.R. 10 Airfoil N [setpt| 4z | 4 | “4p | Ab 46 | 46
Tie Damper % 2 —~ L o L
G.R. to Airfoil S | % 51 | p0 | 60 | 60 | (oo | 6O
G.R. to Airoil S [setpt| <= Y 5| <) s &
G.R. to Hopper S| % = O o 5 | G 5
Fuel Select S % L SOl S0 | S| s | SO
Feedwater 1st pt. NI °F — — - — — | —
Feedwater 1st pt. S “F - _— —_ — — —
AH. Air In NI F |59 | 99 |64 A1 61 | (3
AH. Air Out N| F | 510 572 | 5741 S75] 0741576
A.H. Gas In Nl O [qu I L7 | 7221 72| | 7]
A.H. Gas Out N|] F | 02| 2801247 299|299 | 299
AH. AirIn s| % — — — - — —_
AH. Air Out s| % [ s45| sSsolss\ | 8801549 | §5
AH. Gas In s | F | (,pH L8b | &R | 689 1651 | 65T
AH. Gas Out S| OF | 244 24% | 2511 &5t 1251 | 2SO
Dvsn. Wall Out Temp. _

£14

#22
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CONTROL ROOM DATA
ALAMITOS UNITS 5 &6
DataBy: /i, £ SCALC EGA—-
Test Number b 7 7 < <& <
CEM Data: 154581 0600 1 V015 1 13\g | 14301 1,00
Load, MW 410l 478 | 4771 476 | 4771 47(,
— Gas Flow, mcih 2401 240:5 12.39.2] 240\ 341 | 248
~ Heat Rate: actual - ~ = - - —
: expected - - ] — — —_—
NOx: Ib/hr Ol 970 | 454 930 | 434 1 9(¢
- ppm @ 3% U2 ~HipS] 1A A 16(.1] 15‘6.7"!5‘7.0 5,
02:% P e /ﬂ"% " 6‘ - {:104' 6:4' 6;3.
hNoy V(AW 1271 32.5 13051 127.21 137,23 125.7
Test Data Summary:
5% N/ ] —
| NOxc, ppm N/S
CO, ppm N/S -
Of Tank AR AN NANENANESINA 9]
Tank Level "
Oil Temperature °F [(zOl 1701 Vo 70 1 V0| 170
Fuel Oil Return (in) psig | T 7801 28§01 1%0 | 7%0 | IS
Fue! Oit Supply (in) Psig | | 020] 10SHl 1940] 1050 11080 to4<
Fue! Oil Return (in) Kb/hel 7o) 72 1 72721 72 70 10
Fuel Oil Supply (in) kib/hr] 7200 A4m | 240 240 | 240
Fuel Qil Return % 20 | %0 %0 | 30 %0 &0
Qil Supply % (ool 1601060 | 100 | 100 ]| ton
Oow Flow (chat) Kbl 2251 238 931 228 [ 228 | 2
Comments:

ﬁm_,;,;gmmmmm'ﬁa-@mm%mm'm@m_]
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CONTROL ROOM DATA
ALAMITOS UNITS(58.6
Program Toxte ot Lpore Data By: ﬂ;_g_é_éﬂﬁg_@.@ A
A Test Number D( q

Date s/:%qo 3l10f20
Time 24451 1110

Fuel &AL | Cas

Load (net) Mw 476 | 43S

Aux, {oad Mw 1 2.6 | 128 _%s,ﬁ
{Burners O.0.S. 2L | BNES

NOx Ports . erosepl
[O2 Level _AE L —

Gas Recirculation to Windbox YES | —™

Gas Recirculation to Hopper ~do | —
Registers . APeEd | =2

Q2 N % 1,2 1,%

o2 S | % (¢5 | 4

CO N ppm S S

cO s (pem | 27 | 20

Gas Hdr, Press psig | (23 t3

Gas Burner Press psig 17 | &
Windbox Pressure HO | 3D 4.2
Furnace Pressure "HLO j—] —
Wh/Furn Differential ‘HO | 34—

AH. Ditt. N [HP | 49 | 8%

A.H. Diff. s |'HP | 32123
Econ. Diff. SH E |"HO | a. (| B\
|Econ. Diff. RH w |'HO | 4.0]l4.D

Gas Euow (gosauoo NT) A 08 | 122

Gas Flow (¢ tiae) MCFH | 3.4S5) 400

Aux. Steam Flow kib/hr | 7] ()

Steam Flow 10%/hr | R4p | D10
Feedwater Flow 10%/he] 3230 | P50
Steam Pressure psig | 3464 U5
Total Fuel Flow % 15 D




CONTROL ROOM DATA Page 2/4
ALAMITOS UNITS(5& 6
Data By: A, Lschpe oo a—

Test Number i q
Air Flow Total % %7 T
Air Flow N/S — —
F.W. 10 Fuel Flow % 74 | =%
Final S.H. Steam Temp. SF IAnst 1000
R.H. Temperature B IEY.T 1040
Pri. S.H. Dwncmr OF 1 150! 350
S.H. Attemp. Spray N [kib/hr | — —
S.H. Attemp. Spray S lklb/he{ — —
F.D. Fan Amps N|Amps [3¢5 | 3%S
F.D. Fan Amps S |Amps | 3%0 | %60
Recirc. Fan Amps NlAmps | (L4 %)
Recirc. Fan Amps S|Amps | S| <]
Boiler Master % 1E <0
Boiler Master Bias % | 46 | Yo
Firing Rate % %N | 21\
Fuel Gas % q3 | 5
Base Fuel Setter % 8 | 2
Base Fuel Setter Bias % - 7
Op Adjuster 7 - % 770 30
OpBiss Rosenount SeThr% 1.4 [ 14
RH/SH Prop. Dampers % |scl\¢ol 5540
Prop. Damper Bias % .
Gas Recirc. Nl % <0 | g\
Gas Recirc. Bias % 1 +
Gas Recirc. S| % €O | <)
R.H. Spray % 1S |21 M
F.D. Fan Intet N| % LS | 4F
F.D. Fan inlet s| % b4 Lb
F.D. Fan Inlet Bias S! % LH-1 T M
S.H. Temperature %, (0o | 100
S.H. Temperature Bias % 1 0D 10,
S.H. Spray NI % - gr
S.H. Spray Set Pt. N{ % | \
S.H. Spray S| % - i
S.H. Spray Bias S1 % > /3)




L1 [V}
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CONTROL ROOM DATA
ALAMITOS UNITS S5 &6
Data By: M. EcAfressh
l Test Number 7 Y
‘ Op In. Comb. Arr N % — -
2 05 Ti. Comb. AR S A — —
Hopper Diff. Press N |THO | . (%
Air Foil Diff. Press N1 HU | 1.9 LK
i Booster Fan Amps N _[AMpS | y22 | 131
Booster Fan Amps S jAmps | DY 104
Air Foil Ditt. Press S HRU | -5 =3
I Hopper Diff. Press S| HO [+ 4 | 9
Fuel Select N % 4L Eh
i G.R. to Hopper N % < 0
I G.R. to Airfoil N[ % T2 | T+
G.R. to Airfail N [setpt| A, | 46
Tie Damper % O-1 O
] G.R. o Airfoil S| % <o | 8\
G.R. to Airfoil S [setpt | & 51
G.R. to Hopper S % o | &
’ | Fuel Select S | % =0 | S ©
- | Feedwater 1st pt. N | “F — —
Feedwater 1st pt. S “F — —
i AH. Airin N| “F {(s LB
AH. Air Out Nl %F | s%3% | 585
] AH.GasIn N 9 |74 | 320
A.H. Gas Out N[ F {301 | vog
AH. Air In s| *F [ —
] AH. Air Out s| % | 804 56
A.H.Gas In sl F | 0g3 !l %)
A.H. Gas Out s | F 1 ac4]2t3
’ Dvsn. Wall Out Temp.
#14 -
! #22 —




Page 4/4
CONTROL ROOM DATA
ALAMITOS UNITS 5 &6
DataBy: . E <L ARCES &
Test Number 9 @
|
CEM Data: 0445 | /100
Load, MW 420 | Y%L
Gas Flow, mcih 4017 | 401
Heat Rate; actual - b2
____:expected . — q 4%
NOx: Ib/hr 54841 SLS
Tppm @ 3% U2 YA 4 TN
O2.% 4,4 1 ud
Nix gou) 454 a9
Test Data Summary:
T2 % N/S — | —
NOxc, ppm N/S — i —
CO, ppm N/S — T
Qil Tank
Tank Level \ A
Qil Temperature °F e /
Fuel Ol Return (in) psig ~ A
Fuel Oil Supply (in) psig ~. [~
Fuel Qil Return (in) klb/hr 9.
Fuel Oil Supply (in) kib/hr L N
Fuel Oil Retum % -~ N
Oil Supply % A SN
Comments:
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Client/Project ﬁ{/

TEDLAR BAG SAMPLE DATA
B ANTTS

a0 Unit 4 < By Qp
Bag ID No. ag ID No. Bag I0 No.
| Test No. O(AVBdUL W-Ren 4 —Gear
Sample Rate S ngucy\ B Uwen S /Q/uwu\
Start Time 930 455 o
Stop Time 490 olLS (30
Sample Location #9 STl =5 Sourh & 3 r\f\on_m
P.3-3 & ¢-3 s 3>
Fp-a0 unit 4 S By &O
Bag IB No. Bag ID No. Bag ID No.,
Test No. && _,B(N’é/

Sample Rate

$ DZn
,/\

Start Time

Stop Time

Sample Location 45 No bt \
RL. 43 N

Notes: 17_,‘0&- QD—%{N?’_ IS AT Ay deme)  as hyr

U=, WOT Fnmietht  DAS .

Wi (o

S

ESA DS-070




CARNOT
Benzene Emissions

Client/Location: SCE/ALAMITOS

Reference Temp (F) 60
F factor, Gas 8449 F Factor, Oil 9063
02,% Gas 4.58 0z,%X 0il 5.92
Stack Flow Rate,Gas fuel(dscfm) 1085840 Stack Flow Rate,0il(dscfm) 1265742
GAS FUEL Benzene 0il Fuel Benzene
DA-BEMZ-S, ppb ND< 1 SA-BENZ-H, ppb KD« 1
98-BENZ-S, ppb KD< 1 5B-BENZ-N, ppb ND<
9C-BENZ-N, ppb KD< 1 5C-BENZ-S, ppb ND< 1
AVG, ppb ND< 1 AVG, ppb ND< 1
STACK AVG,i{b/hr ND< 1.34E-02 STACK AVG, {b/hr KND< 1,.56E-02
AVG, tb/MMbtu ND< 2.23E-06 AVG, Lb/MMbtu ND< 2.39E-06

OO ODOE D OB EOE OE T O




T.é/(éf /ik/&/ C&‘lq

SCE iamids 5 R-lv-9,

Too t SO (g W 5B Bl
| a1 72 72¢
Oo. U -5 Fo-t -5
Lo{u{‘o-‘ WOV%L\ /VI”F‘\.
5L ~t5en- -G SO- Cemr—S
Ti-e 4 & 0ok
75 7 [0 2 o
Fo-T 3-8 Py = U5
6()‘)771 gc}ﬂ—f*

5"-"}1[9“5. h‘! “;:1‘7 /Pe,an_/
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128097

Energy Systems Associates acorrorarion
15991 RED HILL AVE., SUITE 110, TUSTIN, CALIFORNIA 92680

SUBJECT £ 2o cae O_J; o) Ao eSS

SHEET NO.
COMPUTED BY el 0ATE _222:70 CcHECKED BY DATE
C—M'j —_ )
> — Y — Dtz O =l PR
A BV, Somis £/ 01 e Cag @308 mel
SE Bz - = C> 3
g—c 5&‘._2 S gM'!'/E S u ty _’jji 6 Js—: 7“ /9('57
Fl w2 S K: €9 X L3287/
’
74 bere () 9 ot/ 905 2/ 4 €7 S

g6 gene ()
g e Bewz (M)

Do

R ,
THoS y . Y3y sYzERS

b, e Flow wte vaed S el S 265 75— dscb—
[ ,e f, " ‘- a,kd (¢ ! /Og’gg?(o I




REFORT

TRUESDAIL LABORATORIES, INC.

CHEMISTS - MICROBIOLOGISTS - ENGINEERS TUSTIN, CALIFORNIA 92680

j]|| 14201 FRANKLIN AVENUE
\/

Y AREA CODE 714 « 730-6239
RESEARCH - CEVELODPRMENT - TESTING AREA CODE 213 « 225-1564
CABLE:!: TRUELASBS
CLIENT Energy Systems Assoclates DATE April 6, 1990
15991 Red Hill Ave., Suite 110 :
Tustin, California 92680-7388 RECEIVED March 16, 1990
Attention: Arlene Bell
SAMPLE LABORATORY NO. 44401

Three (3) Tedlar bags

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 3
" Nanoliters per Liter (ppb)
Benzene

9A-AL : ND< 1

9B~AL ND< 1

9C-AL ‘ ND<¢ 1

ND = Not detectéd.

i
HIGHER HEAT VALUE (60 degrees fahrenheit)

BTU's per Cubic Foot
947

Respectfully submitted,
TRUESDAIL LABQRATQORIES, INC.

Joe Bramblett, Manager
Instrumental Methods

This r(;{!orl apghes only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparenth identical
or similar products. As a mutual protection to clients, the public and these Laboratories, this report is submitted and accepted for the zaglusive

us¢ of the clientto whom it is addressed and upon the condition that it is not to be ysed, in whole or in part, in any adverlising or publicizv matter
without prior writlen authorization from these Laboratories.




REPORT
TRUESDAIL LABORATORIES, INC. B
1420; FRANKLIN AVENUE
CHEMISTS - MICROBIOLOGISTS - ENGINEERS TUSTIN, CALIFORNIA 92680
AREA CODE 714 e 730-623% R
RESEAREH - CEVELORMENT - TESTING AREA CODE 213 o 225-1564 E
cCABLE.: TRUELARBS
Energy Systems Associates : March 20, 1990
CLIENT 5991 Red Hill Avenue, Suite 110 DATE ’ E
Attention: Arlene Bell/Craig Fry
SAMPLE  qnree (3) Tedlar bags LABORATORY NO. 379985

labeled 5A-N, 5C-S, 5D-S
Project No.: ESA 53304-AL

INVESTIGATION P.0. No.: SCE #C0138903

Analyze for trace Benzene by modified EPA Method 602

RESULTS

MODIFIED EPA 602 (Benzene)

Received: 3/15/90
Analyzed: 3/15/90

Nanoliters per Liter (ppb)

Benzene
5A-N ND< 1
5C-8 ND< 1
5D-8 ND< 1

ND=Not detected

Respectfully submittedqd,
TRUESDAIL LABORATORIES, INC.

Joe Bramblett, Manager
Instrumental Methods

This rc%wort applics only to the sample. or samiples, investigated and is not necessarily indicative of the quality or condition of apparently identical
or smu.I:II plr_nduct:.. Asa u_m_nuall protection to clients, the publicaand these Laboratories, this report is submitied and accepted for the exclusive
use of the client 1o \\-hom.xl is addressed and upan the condition that it is nat to be used in whole or in part, in anv advertising or publicity matier
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FORMALDEHYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE/ALAMITOS

FUEL: gas
F Factor:
Reference Temp (F)

Test ug/trein Vmstd
@-A-FORM 2.9 1.08
9-B-FORM 1.1 1.04
9-C-FORM 1.7 1.3
AVG

STACK TOTAL

8449
60

®*02 Qsd
4.33 543875
£.33 543875
4.33 541965
1085840

ug/dscf

-t s R
.
W =~y

ug/m3
94.8
38.4
45.3

5%.5

ppb
75
30
36

47

tb/hr
1.93e-01

7.81E-02
9.19E-02

2.42E-D1

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

3.95€-05




FORMALDEHYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE/ALAMITOS
FUEL: oil

F

Factor:

Reference Temp (F)

Test
B-A-FORM ND
8-8-FORM ND
B-C-FORM ND

AVG

STACK TOTAL

ug/train

0.47
0.47
0.47

Vmstd

1.63
1.19
1.14

2063
60
%02 Qsd
6.32 S7T4573 WD
6.48 653537 ND
6.48 653537 ND

ND

1228110

ug/dscf

0.3 ND
0.4 ND
0.4 N

0.4 ND

ug/m3

10.2 WD
13.9 WD
14.6 ND

2.9 ND

ppb

8
11
"

10

lb/hr

ND5.93€-02

{b/mbtu
ND8.25E-06
ND1.14E-05
ND1.19E-05

ND1.05E-05




CARNOT 03/27/90
SAMPLE TRAIN TEST SUMMARY
*
Client/Location.......... SCE/ALGS * Date......cevauos Ceeaenes 03/15/90
- *
Test Number -------- oc--.-B"A"FORM* Data By ----- R R R B R R B B LG
. *
Test Method.......ccc... . FORM * Sample Location.......... NO DUCT
*
Fuel...iieneeaanns c et OIL * Reference Temp (F)....... 60
*
Control BoX #...... caseae ES-19 * Unit..... ceesanen ceteaens 5
*
Pitot Factor ........ ceeea * Meter Cal Factor......... 1.0000
*
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 30
¥*
Bar Press (in Hg) tceeennn 30.30 ¥ Nozzle Diam (in)......... .
*
*
Meter Vol (acf)......... . 1.684 * Meter Temp (F)eceeeveenns 82.7
*
Stack Press (iwg).-eueeeea. * Stack TemP (F)eeeveseooonncnnn
*
Vel Head (iwg)..veeeuieeean * 02 (%): from CEM........
L e from portable...
Liquid Vol (ml).......... * CO2 (%): from CEM........
) * calculated...... ¢
Meter Press (iwg).e...o.... 0.01 * Start/Stop Time.......... 1405/1435
.
Std Sample Vol (SCF).ivuivvevan te e s st ceseene e 1.63
____ S T T T
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CARNOT

03/27/90

SAMPLE TRAIN TEST SUMMARY

*
Client/Location.......... SCE/ALGS * Date.....cievaceeosacsaeasaa03/15/90
. *
Test Number.........ce... 8-B-FORM * Data BY....cecovceeecannns . LG
%*
Test Method....veeeeuenann FORM * Sample Location.......... SO DUCT
*
Fuel..t....!l..‘... ...... OIL* RefErence Temp (F).I..-l. 60
*
Control BoX #....c0ceaann ES-19 * Unit.......ccoeceveccncass 5.
*
Pitot Factor ....eieecaass * Meter Cal Factor........ . 1.0000
* .
Stack Area (sq ft)....... 468.13 * Sample Tine (Min)....... . 30
*
Bar Press (in Hg)........ 30.30 * Nozzle Diam (in)..........
*
’ *
Meter Vol (acf)...cevee.e 1.209 * Meter Temp (F).ceeeeeenn. 76.6
*
Stack Press (iwg).v.vcue... * Stack Temp (F)..... B
*
Vel Head (iwg)..ceeec.. s * 02 (%): from CEM........
. . * : from portable...
Liquid Vol (ml)....veeua.. * CO2 (%): from CEM........
. * calculated..... .
Meter Press (iwg)........ 0.01 * Start/Stop Tim€...eveen.. 1508/1608
*
Std Sample Vol (SCF).veivnaenn cresecnasnsae eamnevennrearrrans
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CARNOT 03/27/90
SAMPLE TRAIN TEST SUMMARY
*
Client/Location...... +++.SCE/ALGS * Date...cccivesances ceaa s 03/15/90
. *
Test Number........... ++.8~C~FORM * Data BY.....caciacaciasns G
* .
Test Method....+ceeeaennn FORM * Sample Location.......... SO DUCT
*
Fuel...iceeonevoaonrosnsas OIL ¢ Reference Temp (F}....... 60
*
Control Box #.l'l!l"!l.o Esﬁlg* Unity-l...l.l.. ..... . * & & 2 5
%
Pitot Factor ....... cenaan * Meter Cal Factor......... 1.0000
x )
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 30
*
Bar Press (in Hg)........ 30.30 * Nozzle Diam (in)..........
*
[ ]
Meter Vol (acf)...... cena 1.164 * Meter Temp (F)leocaoaoan . 79.3
*
Stack Press (iwg).......... * Stack Temp (F}..eveeiiaienans
*
Vel Head (ivWwg)..cioveennaan * 02 (%): from CEM........
) _ e from portable...
Ligquid Vol (ml)........ . * CO2 (%): from CEM........
* calculated......
Meter Press (iwg)........ 0.01 * Start/Stop Time..........1614/1644
*

Std Sample VOl (SCF)-o---c‘e:.--ac-...-o-c.oicl

cteserenartenan 1.14
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CARNOT 03/27/90
SAMPLE TRAIN TEST SUMMARY
< _
Client/Location.......... SCE/ALGS * Dat@.....cevacsnoansasns .03/16/90
. *
Test Number......cceeee.x 9-A~-FORM * Data By..... e es e ceae 1G
*
Test Method...... Cesesane FORM * Sample Location.......... S0 DUCT
*®
Fuel....oeoan-. Weeeaan seea GAS * Reference Temp (F)....... 60
*
" control BoxX #......0..... ES=19 % Unit...... Cereetieseenan 5
*
Pitot Factor .....ceieen.n. *+ Meter Cal Factor......... 1.0000
. * . .
Stack Area (sq ft)....... 468.13 * Sample Time (Min}........ 30
*
Bar Press (in Hg)..ooouaw 30.20 * Nozzle Diam (in)..........
*
* .
Meter Vol (acf)...... e 1.131 * Meter Temp (F).-...-c..... 86.8
*
Stack Press (iwg).eceseaee. . * Stack Temp (F).icieancenesasssns
*
Vel Head (iwWwg).eeieonsnoas * 02 (%): from CEM..... .o
L. * from portable...
Liquid Vol (ml).......... * CO2Z (%): from CEM........
* calculated......
Meter Press (iwg)..... ‘e 0.01 ® start/Stop Time.......... 0837/1007
*

Std Sample Vol (SCF)..

4 4 W P PP TS PSS TS RS EA S SR e e e L
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CARNOT 03/27/90
SAMPLE TRAIN TEST SUMMARY
*
Client/Location.......... SCE/ALGS * Date...... ceeesreens e.-..03/16/90
*
Test Number.... .. seaeaun 9-B-FORM * Data By...ce.coecenas e 1G
. * :
Test Method.............. FORM * Sample Location.......... SO DUCT
*
Fuel.....c.veuven veesanaa GAS * Reference Temp (F)....... 60
*
Control Box #....c00000un ES-19 * Unit............ ceesaseae 5
*
Pitot Factor .......... .ae * Meter Cal Factor......... 1.0000
* .
Stack Area (sq ft)....... 468.13 * Sample Time (Min)....... . 30
*
Bar Press (in Hg)........ 30.20 * Nozzle Diam {(in)..........
*
*
Meter Vol (acf)...iaueeenn 1.088 * Meter Temp (F)-.voeaeewoan 90.8
] *
Stack Press (iwg)....... ‘e * Stack Temp (F)...... ceres e
*
Vel Head (iwg).e.eeeeenn.. % 02 (%): from CEM........
.. * from portable...
Liquid Vel (ml)...oieannen * C02 (%): from CEM........
* calculated......
Meter Press (iwg)........ 0.01 * Start/Stop Time.......... 1015/1045
*
Std Sample Vol (SCF).vinuiseerncnosassscasnsns ceesecas e 1.04
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CARNOT 03/27/90

SAMPLE TRAIN TEST SUMMARY

e

*

Client/Location....... ©.-SCE/ALGS * Date.....covesuesonosasas03/16/90

- * .

Test Number ------------- og-C_FORI{ * Data BY---..-.-..-.-----. I)G
*

Test Method..eeveeooaasas FORM * Sample lLocation.......... NO DUCT
*

Fuel..iovreeeseenanscanns GAS * Reference Temp (F)v...... 60
%

Control BoxX #....000.. oo ES-19 * Unit.....ceviececacenancnns 5
*

Pitot Factor ....... ceeena * Meter Cal Factor......... 1.0000
* .

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

Bar Press (in Hg)........ 30.20 * Nozzle Diam (in)..........
*
*

Meter Vol (acf).......... 1.381 * Meter Temp (F).coveveaoenn 93.5
*

Stack Press (iwg)...ee..aan * Stack Temp (F)eeeveoeraaaanses
*

Vel Head (iWg)ecsesooocaas 0.0100 * 02 (%): from CEM........
* from portable...

Liquid Vol (ml)......... . * €02 (%): from CEM........

) * calculated..... .

Meter Press (iwg)..... ‘o 0.01 * Start/Stop Time..........1112/1142
*

Std Sample Vol (SCF)....... cees s s aceasanesastanans ceesan cs e 1.31
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Radian Work Order P0-03-093

Analytical Report
04/02/90

rRadian Analytical Services
900 Perimeter Park
Morrisville, NC 27560
@19-481-0212

Client Services Coordinator: TPHEIL

Certified by: Wr-/
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CoOmRPORAYIOMN Analytical Data Summary
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Page: 2
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Analytical Data Summary

Result Det. Limit
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Analytical Data Summary

Page: 4
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RADIANM
LCORPORATION

“Energy.Systems Associates

“iRadiaritork Crders P0-03-0937

Sample History

Page:S

Aldehydes by HPLL

Prezared
Anzlyzed
Analyst
File 1D
Blank ID
Instrument
Repart as

03722790
03/25/%0
LK ’
ESA105
ESA104
V5000
received

03/22/90
03726790
LK
ESA106
ESA104
V5000
received

03722790
03726790
LK
ESA107
ESA104
V5000
received

03/22/90
03/26/90

received

03/22/90
03/26/90
LK
ESA110
£SA104
vs000
received

03722790
03726790
X
ESAT1
ESA1D4
V5000
received




RABIAN Sample History Page:b

Aldehydes by HPLC
Prepared 03722790 03722790 03/22/90 03/22/90 03722/90
Analyzed 03/26/90 03/27/90 03/26/90 03/27/90 03726790
Analyst - LK LK LK LK LK
File 1D ESA112 ESA113 ESA104 ESA114 ESAl16
Blank ID ESA104 ESA104 ESA104 ESA104 ESA104
Instrument V5000 V5000 V5000 V5000 v5000
Report as received received received received received







MNotes and Definitions

ND

ALL HETHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty 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 {imit.

EXPLANATION

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

Page: A-2




Energy "SYStﬂéii:ié‘-‘Associates
-Radian . War

rder: PO-03-0%3

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis wWill 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 highker than method limits are based

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

size, dilution or clearcp. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for aralysis of envirommental samples. Radian will perform its
analyses and accompanying GC 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 calculate sample specific detection limits based on alternate
matrices (seil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

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

Matrix - The sample material. Gemerally, 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.

~micrograms per
“imiecrograms’y

zmicrograms.
=milligrams
. milligrams pe
“percent; usually used
. eonductance’unit; . .mi
“miltititersiper hour
“turbidity:Onit; nephelometric turbic
ccolor it equal to JU 3

i Atniall [ == .

il

Notes and Definitions Page:

A-3
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" Appendix C.6

PAH

ESR 53304-2053



SPECIES

Haphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthrecene
Fluoranthene
Pyrene

Chrysene
Benz(a)anthracene
Benzo({b+k) fluwrant
Benzo{aj)pyrene
Indeno(1,2,3-cd)py
Dibenzo(a,h)anthra
Benzo({g, h,i)peryle

Average Total PAH

ND<

ND«<
ND<
KD<
NO<
ND<
RD<
RD<

ENERGY SYSTEKS 10-Kay-90

AVERAGE STACK PAH EM]SSIONS

ug/dsem

3.2¢
0.01
0.57
0.03
0.03
0.01
0.01
0.01
0.01
0.0
0.01
a.0t
0.01
0.01
0.01

4.03

KD<
ND<

KD<
ND<
RD<
ND<

tbshr

1.51E-02
4 .63E-05
2.60E-03
1.456-04
1.40E-04
4 .96E-05
5.34E-05
4.78€-05
4_63E-05
4 .63E-05
4.63E-05
4.63E-05
4 63E-05
4.63E-05
4 .63E-05

1.85E-02

Lb/MMbtu

2.6TE-06
ND< B.15€-09
4.55e-07
2.55E-08
2.45E-08
8.73E-09

< 9.41E-09

< 8.42E-09
ND< B.15€-09
ND< &.,15E-09
KD< 8.15E-09
ND< B.15E-09
KD« 8.15E-09
KD< 8.15E-09
ND< 8.156-0%

< 3.26E-06



CLIENT: SCE/ALGS

PROJECT NO: 53304
TEST DATE: 3/14/%90
TEST NUMBER: 6-PAK-S
T REF {F) 60
Fuel: oil

SPECIES

Naphthalene
Acenaphthylene
Acenaphthene

Flucrene

Phenanthrene
Anthracene
Flucranthene

Pyrene

Chrysene
Benz(a)anthracene
Benzo{b+k)fluoranthene
8enzo{a)pyrene
tndeno(1,2,3-cdipyrene
Dibenzo{a, h)anthracene
Benzo(g,h,1)perylene

TOTAL PAH

PAH CALCULATIONS

ND<

ND<
ND<
WD<
ND<

ND<
ND<
ND<
KD <

Corrected far Field Blank
RESULTS ARE FOR ONE DUCY ONLY

ENERGY SYSTEMS 10-May-%0

INITIALS:
VMSTD(DSCF):
QSO(DSCF/MIN):
€02, %:

02,%:

F Factor

ug/train

7.000
6.025
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<

ND<
ND<
KD<
ND<

_ ND<

ND<
ND<
KD«
ND<

<

LG
79.90
649848
1n.21
6.05
9063

ug/dscm

3.093
0.011
1.016
C.044
0.040
0.013
.01
0.011
0.01%
0.011
0.011
.01
0.011
0.011
0.011

4.317

tb/he

7.52E-03
ND< 2.69E-05
2.47E-03
1.06E-0G4
9.67E-05
3.22E-05
ND< 2.69€E-05
ND< 2.69E-05
ND< 2.49E-05
ND< 2.69E-05
ND< 2,69E-05
ND< 2.69E-05
KD< 2.69E-05
ND< 2.6%9E-05
ND< 2.69E-05

< 1.05€-02

Lh/MMbtu

2.46E-06
ND< B.79E-09
8.09E-07
3.4BE-08
3.16E-08
1.05E-08
ND< B.79E-09
ND< B.79E-09
ND< 8.79E-09
KD< 8.79E-0%
ND< B.79E-09
ND< B.79E-09
ND< B,79E-09
MD< 8.79E-0%
ND< 8.79€-09

3.44E-06




B

CLIENT:

PROJELT KO:
TEST DATE:
TEST NUMBER:
T REF (F)
Fuel: oil

SPECIES

Haphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene

Benz{a)anthracene

SCE/ALGS

53304
03/15/90
7-PAR-W
60

genzo{b+k)fluoranthene

Benzo{alpyrene

Indeno(1,2,3-cd)pyrene
pibenzo(a, h)anthracene
penzofg,h,iperylene

TOTAL PAH

PAH CALCULATIONS

ND<

KD«
ND<
ND<
ND<
ND<
ND<
NO<

corrected for Field Blank
RESULTS ARE FOR ONE pUCT OHLY

ENERGY SYSTEMS 10-May-90

INITLALS:
VMSTD(DSCF):

QSD{OSCF/HIN):

co2,%:
02,%:
£ Fsctor

ug/train

6.000
0.025
1.700
0.078
0.110
0,025
0.03%
0.028
0.025
0.025
0.025
0.025
0.025
0.025
0.025

g.18

ND<

ND<

No<.

ND<
ND<
ND<
ND<
ND<

LG
105.84
STL5T3

1.0
6.32
90463

ug/dscm

2.9002
0.008
0.567
0.026
0.037
0.008
0.013
0.009
0.008
0.008
0.003
0.008
0.008
0.008
0.008

2.729

ND<

HD<
HD<
HD<
ND<
ND<
ND<
KD<

<

Lb/hr

4.30E-03
1.79€-03
1.22E-03
5.60E-05

T.89E-0% -

1.798-05
2.80£-G5
2.01E-05
1.79-05
1.79€-05

5.87E-03

Lb/MMbtu

1.626-06

HD< &.76E-09
& . 6QE-O7
2.11€-08
2.97€E-08

< 6.T6E-09
1.056-08
7.57E-09
HO< &6.75E-09
ND< 6.76E-0Y
ND< 6.76E-0%
ND< 6.76E-09
ND< &.74E-09
ND< 6.74E-09
ND< 6.76E-09

2.21E-06



PAH

CLIENT: SCE/ALGS

PROJECT NO: 53304
TEST DATE: 03/15/90
TEST NUMBER: 2-PAH-S
T REF (F) &0
Fuel: oil

SPECIES

Naphthalene
Acenaphthylene
Acenaphithene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benz{a}anthracene
Benzo{b+k}fluoranthene
Benzo(s)pyrene
Indena(1,2,3-cdipyrene
Dibenzo(a,h}anthracene
8enzo(g, h,1)perylene

TOTAL PAH

CALCULATIONS

NG<

ND<
ND<
ND<

ND<.

RD<
ND<
i<
ND<
WD«

Corrected for Field Blank
RESULTS ARE FOR ONE DUCT OHNLY

ENERGY SYSTEMS 10-Hay-90

INITTALS:
VHMSTD(DSCF):
QSD(DSCF/MIN):
Co2,%:

02,%X:

F Factor

ug/train

11.000
0.025
0.270
0.058
0.034
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

11.637

ND<

ND<
ND<
ND<
ND<
ND<
ND<
ND<
HD<
HD<

<

LG
81.35
653537
10.8
6.48
9053

ug/fdscm

4.7
.01
0.117
0.025
2.015
0.011
0.011
0.011
0.01
o.on
0.011
0.011
¢.011
0.0Mm
0.011

5.051

ibshr

1.47€-02
ND< 2.65E-05
2.87E-04
6.16£-05
3.61€-05

< 2.65E-05
ND< 2.65€-05
ND< 2.65€-05
ND< 2.65E-05
ND< 2.65£-05
KD< 2.6SE-05
ND< 2.65E-05
ND< 2.65E-05
ND< 2.65E-05
KD< 2.65E-05

< 1,24E-02

Lb/MHbLL

3.91e-06

ND< 8.89E-09

9.60E-08
2.06E-08
1.21E-08

< 8.896-09
KD< 8.B9E-09
ND< 8.89E-09
ND«< 8_89e-09
KD< B.8%E-09
ND< B.B9E-09
ND< 8.89E-09
ND< B8.8%9E-09
ND< B8.89E-09
KD< B.B9E-09

4. 14E-06




04/02/90

CARNOT
SAMPLE TRAIN TEST SUMMARY
[ ]
Client/Location..... ««++.SCE/ALGS : Date....veeeerannnscs “ees03/14/90
Test Number........ ++-.-.6-PARH-S * Data By...... tesetecnenan 1G
Test Method.....cocuvun.. PAH E Sample Location......... . SO bUCT
Fuel....... ceerateana s 0il ® . Reference Temp (F)...... . 60
Control Box #..... cresane ES-8 E Unit...cieevencan.. cea e 5
. Pitot Factor ..... caavreae 0.840 * Meter Cal Factbr......... 1.0000 -
Stack Area (sq ft)....... 468.13 : .Sample Time (Min)........ 189
Bar Press (in Hg)...... - 30.30 : Nozzle Diam (in}......... Q.246
. .
Meter Vol (acf)........ .. 83.792 * Meter Temp (F)eveeeceaen . 92.8
Stack Press (iwg)........ 2.70 : Stack Temp (F).....ccve... 270.4
Vel Head (iwg)..... seeses 00,2887 : 02 (%): from CEM........ 4.60
* from portable... 6,05
Liguid Vol (ml)..2e...2.. 169.8 * CO2 (%): from CEM........ 12.30
* calculated...... 11.21
Meter Press (iwg)..c.vao.. 0.67 : Start/Stop Time..........1256/1634
Std Sample VOl (SCF).eueciecancansearsssanesns cecereseataseaarenan 79.90
Metric Sample Vol (cubic meters).........iuceesasnnssacannannn 2.26
Moisture FraCtion....ceeieiierieeeeeesransnsannccnsncnscennnas . 0.090
Stack Gas Mol Wt.........:............... ..... teatitesrertnsen. 28.95
Stack Gas Velocity (ft/SeC).ciuiceveerinnnncnenas Geesscansasnas .o 35.04
Stack Flow Rate (WaCEmM) v .eeieneenoeeeacnononncncanasn Seaeiaeans 984,149
Stack Flow Rate (dscfm)........ ee e et et s e erases et e 649,848
IsoKinetic RAtIO (F) .o ieniieiteneieeneenneeesenoecnaneneennnanan 92.23
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/Location........ . . SCE/ALGS : | DF:X of - «..03-15-30
Test Number...... csesas ». 7-PAH-N : Data BY«..eoase. seeaseas 1G
Test Method....... cheanne PAH : Sample Location........ .. No Duct
Fuel...ccovennrsnanenn ..:. 0il : Reference Temp (F)....... 60
Control BoX #....000000.. ES-19 E Unit........ craesaen . 5
Pitot Factor ............ 0.840 * Meter Cal Factor......... 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)eeeeseeannn 98.4
Stack Press (iwg)e..eoees 2.90 : Stack Temp (F).veevenn .o 263.8
Vel Head (iwg)....cecaeas 0.2247 : 02 (¥): from CEM........ 4.75
* from portable... 6.32

Liquid Vol (ml)...... ceen 173.7 * CO2 (%): from CEM........ 12.20
' * calculated...... 11.01

Meter Press (iwg)........ 0.53 : Start/Stop Time........ .-.0902/1245
Std Sample Vol (SCF).cceeciireerannccsonasns cese s seessean .- 78.61
Metric Sample Vol (cubic meters)........c.ceceeevevcccnacnaanan 2.23
Moisture Fraction............. e eeessnessacsecssaneans Cernavenn 0.093
Stack Gas Mol WE......... s e et et et eas s e aarsr st tee e 28.90
Stack Gas Velocity (ft/sec)........... cesseaineenreanans ceanas 30.79
Stack Flow Rate (WaCfm)...voveeoanvan teesensarenens creean seees 864,950
Stack Flow Rate (dscfm)..... cecueunnn et iesssesresanannenn e 574,573

Isokinetic Ratio (%) .cvcecerens et et ecertaneeece sttt .n 106.05
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

[ ]

Client/Location.......... SCE/ALGS * Date......ccceeveeenasnns 03/15/90
*

Test Number.......coeee.e 8-PAH-S * Data By....ece-cvecntecanns 1G

7 [}

Test Method........... “es PAH e Sample Location.......... So Duct
*

Fuel.....covevnenne cseaas 0il ® Reference Temp (F)....... 60
* .

Control BoX #...ccecuenas ES-8 *# Unit.....coeceevneccnns .o 5
*

Pitot Factor ....... ceeen 0.840 * 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)..... ee e 94.6
*

Stack Press (iwg)........ 2,70 * Stack Temp (F)evevevean.. 272.2
*

Vel Head (iwg)........... 0.2971 ® 02 (%): from CEM........ 4.55
e from portable... 6.48

Liquid Vol (ml)........ .. 186.1 ® CO2 (%): from CEM........ 12.25
L calculated...... 10.80

Meter Press (iwg)...... . 0.69 @ Start/Stop Time.......... 1526/1744
[ ]

Std Sample Vol (SCF)........ e taaereet et e 81.35

Metric Sample Vol (CubiC MeterS) .ceceseeceessecsonasaasaaesens 2.30

Moisture Fraction............ Ce st tesacs e ataseatsseceasaannus 0.096

Stack Gas Mol Wt.....civnun Ceers e st asatas s s an st as e 28.84

Stack Gas Velocity (ft/seC)..civirvncercncnnannns ceceasseaane e 35.75

7,004, 394 L

Stack Flow Rate (wacfm)........ s evsssenseansan s et eesesnsaennna 1.00E+06>

Stack Flow Rate (dscfm)........... esraereannn et arraereansrernas 653,537

Isokinetic Ratio (F) iruueiiiiinrinneeeeenceencennnsonsancnnaans 95.65
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Appendix C.7

Metals Tests

ESR 53304-2053




METALS EMISSION CALCULATIONS

client/Location: SCE Alemitos 5
F Factor: 9053
Reference Temp (F): &0
Fuel; oijl

ELEMENT: ARSENIC

Test ug/train Vmstd %02 Qsd ug/m3 tb/hr Lb/MMbtu
2-Mtis-No 14.00 41.35 5.51 503445 11.96 2.25€-02 9.18E-06
2-Mtis-Sox 15.00 53.47 6.09 627634 ?.91 2.33e-02 7.90E-06
3-Ktis-Ko 24.00 52.88 6.68 623384 16.03 3.74E-02 1.33e-05
3-Mtls-So« 25.00 57.62 &.44 633724 15.32 3.43e-02 1.256-05
S5-Mtls-No 24.00 55.37 5.99 430002 15.31  3.61E-02 1.21E-05
S-Mtls-So 130.00 55.14 5.85 &35740 83.25 1.98e-01 6.54E-05
Avg/total 38,467 52.64 6.09 1217976 25.29 1.18E-01 2.01E-05
_ -




HMETALS EMISSION CALCULATIONS

Client/Location: SCE Alamitos 5
F Factor: Q063
Reference Temp (F): 60
Fuel: oil

ELEMENT: BERYLLIUM
Test ug/train vmstd %02 Qsd ug/m3 tb/hr

D.15 < 2.74E-04 <
0.46 < 1.07E-03 <
0.04 < 9.356-05 <
0.17 < 3.926-04 <
8.17 « 4.06E-04 <
0.17 < 4. 11E-04 <
0.19 < B.B2E~D4 <

2-Mtls-No< 0.17 41.35 5.51 503445
2-Htls-Soc . 0.69 53.47 6.09 627634
3-Mtls-No< 0.06 52.88 6.68 623384
3-Mtls-So< 0.27 57.62 6.46 633724
S5-Mtls-No< 0.27 55.37 5.99 630002
S5-Mtls-Soc g.2v 55.14 5.85 635740
Avg/trotal« 0.2¢9 52.64 6.09 1217976

A AN A A A A A

Lb/Mubtu

1.11e-07
3.64E-07
3.33e-08
1.35€-07
1.36€-07
1.368-07
1.53g-07




METALS EMISSION CALCULATIONS

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

ELEMENT: CADMIUM
Test ug/train Vmstd X02 Qsd ug/m3 Ib/hr Lb/Mubtu

2.13 < 4. 02E-03 < 1.64E-06
1.78 < 4,196-03 < 1.42E-06
3.14 < 7.326-03 < 2.61E-06
1.23 < 2.91E-03 < 1,00E-06
1.40 < 3.39E-03 < 1,11E-06
0.83 < 1.986-03 < &.54E-07
1.75 < 7.85€-03 <« 1.41E-06 -

2-Mtls-No< 2.50  41.35 5.51 503445
2-Mtls-So< 2.70  53.47 6.09 627634
I-Mtls-No<  4.70 52.88 6.68 623384
I-Mtls-So< 2.00 57.62 6.46 633724
S-Mtls-No< 2.20 55.37 5.99 630002
S-Mtls-So< 1.30  55.14 5.85 635740
Avg/total< 2.57 52.64 6.09 1217976

A A A A A A A

] Client/Location: SCE Alamitos 5




Cliént/Location:

F Factor: . Q063
Reference Temp (F): 60
Fuel: oil

ELEMENT: COPPER
Test ug/train  Vmstd

2-Htls-No 212,00 41.35
Z2-Htis-So 46.00 53.47
3-Mtis-No 17.00 52.88
3-Mtis-So 21.00 57.62
S-Mtls-No 23.00 55.37
5-KMtls-So 14.00 55.14
Avg/total 22.17 52.64

METALS EMISSION CALCULATIONS

SCE Alamitos 5

%02

5.51
6.09
6.68
6.44
5.99
5.85
6.09

Qsd

503445
627634
623384
635724
630002
635740
1217976

ug/m3

10.25
30.38
11.35
12.87
14.67

8.97
14.75

Ib/hr

1.93e-02
7.14E-02
2.65E-02
3.05e-62
J.46E-02
2.13e-02
6.78£-02

Lb/MMbtu

7.87E-06
2.42E-05
9.43E-06
1.05E-05
1.96€-05
7.04E-06
1.18€-05

g




Client/Location:

F Factor:
Reference Temp (F):
Fuel:

ELEMENT:

Test ug/train

2-Mtls-No 28.00
2-Mtls-So 48.00
3-Mtis-No 51.00
3-Hrls-So 56.00
S5-Ntls-Ko 35.00
S-Mtis-So 25.00
Avg/Stotal 40.50

METALS EMISSION CALCULATIONS

SCE Alamitos 5

9063
60
oit

LEAD
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

ug/m3

23.91
31.70
34.05
34.32
22.32
16.01
27.05

lb/hr

4.51€e-02
7.45€-02
7.956-02
8.14E~02
5.26E-~02
3.81€-02
1.24€-01

Lb/MMbtu

1.B4E-05
2.53E-05
2.83E-05
2.80g-05
1.77€-05
1.26E-05
2.17e-05




METALS EMISSION CALCULATEIONS

Client/Location: SCE Alamitos 5

F Factor;: 9063
Reference Temp (F): &0
Fuel: (+}3}

ELEMENT: LEAD

Test ug/train  vmstd %02 Qsd ug/m3
2-Mtls-Ko 28.00 41.35 5.51 503445 23.91
2-Mtls-So 48.00 53.47 6.09 627634 31.70
3-utls-No 51.00 52.88 6.8 623384 34.05
3-Mtls-So 56.00 57.62 .44 633724 34.32
S5-Mtls-No 35.00 55.37 5.99 830002 22.32
5-Mtls-So 25.00 55.14 5.85 635740 16.01
Avg/total 40.50 52.64 6.09 1217976 27.05

{bshr

4.51E-02 -

7.456-02
7.95€-02
8.14€-02
5.266-02
3.816-02
1.24€-01

Lb/MMbtu

1.84E-05
2,53E-05
2.83E-05
2.80€-05
1.77E-05
1.26€-05
2.17-05
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METALS EMISSION CALCULATIONS

Client/Location: SCE Alemitos 5
F Facter: 9063
Reference Temp (F): 60
Fuel: il

ELEMENT: MANGANESE

Jest ug/train  Vmstd %02 Gsd ug/m3 Lb/hr Lb/MMbtu
2-utis-No 95.00 £1.35 5.51 503445 81.12 1.53e-01 6.23E-05
2-Mtls-Sa 29.00 53.47 6.09 827634 19.15  4.50E-02 1.53E-05
3-Mtls-No 21.00 52.83 6.68 623384 14,02 3.27E-02 1.17E-05
3-Htis-Se 10.00 §7.62 6.46 633724 6.13 1.45E-02 5.01E-06
5-Htls-No 27.90 55.37 5.99 630002 17.22 4.06E-02 1.34E-05
5-Mtls-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 1.39e-01 2.96E-05




Client/Location:

F Factor:

Reference Temp (F):
Fuel:

ELEMENT:
Test ug/train

2-Mtls-No< 9.00
2-Mtls-So< 9.00
3-Mtls-No< 6.00
3-Mtls-So«< 7.00
5-Mtls-No< 6.00
5-Mtis-So< 7.00
Avg/total« 7.33

METALS EMISSION CALCULATIONS

SCE Alamitos S

9063
60
0il

MERCURY

Vmstd

41.35
53.47
52.88
57.62
55.37
55.14
52.64

%02

5.51
6.09
6.68
6.44
5.99
5.85
6.09

asd

503445
627634
623384
633724
630062
635740
1217976

A A A A A A A

tg/m3

7.69
5.94
4.01
4.29
3.83
4.48
5.04

<
<
<

A

A A A

Ib/hr

1.45€-02
1.40E-02
$.35E-03
1.02€-02
9.02e-03
1.07e-02
2.24E-02

A A A A A A A

Lb/MMbtu

5.90E-06
4 .T4E-06
3.33E-06
3.51E-06
3.03e-06
3.52E-06

4 .00E-06"

i

TPEH OO RS e O




METALS EMISSION CALCULATIONS

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

ELEMENT: NICKEL
Test w/train Vmstd x02 Qsd ug/m3 Lb/hr

2-Mtis-No 546.00 41.35 5.51 503445 466.25 B.79E-0i
2-Htis-So 487.00 53.47 6.09 627634 321.60 7.55€e-01
3-Mtis-Ho 609.00 52.88 6.68 623384 406.65 9.49e-01
3-Ktls-So 592.00 57.62 6.44 633724 362.78 8.60e-01
5-Mtls-No &639.00 55.37 5.99 630002 407.50 9.61E-01
5-Mtls-So 462.00 55.14 S5.B5 635740 295.85  7.04E-01%
Avg/total 555.83 52.64 6.09 1217976 376.77  1.70E+Q0
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METALS EMISSION CALCULATIONS

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

ELEMENT: SELENIUM

Test ug/train Vmstd x02 Qsd ug/m3 Lb/hr
2-Mtls-Ko< 3.20 41.35 5.51 503445 < 2.73 < 5,156-03
2-Mtlg-So< 3.70  53.47 6.09 627634 < 2,44 < 5.74E-03
3-Mtls-No< 17.00 52.88 6.68 623384 < 11.35 <« 2,65E-02
3-Mtls-So< 5.40 57.62 6.64 633724 < 3.31 < 7.85€-03
5-Mtls-No< 3.20 $5.37 5.99 630002 < 2.04 < 4.81E-03
S-Mtls-So< 5.40 55.14 5.85 635740 < 3.46 < 8.23E-03
Avg/total< 6.32 52.64 6.09 1217976 < 4£.22 < 1.93E-02

Average ug/m3
5.51

Average lb/hr

1.25€e-02

Average Lb/MMbtu

4.49E-06

A A A A A AA
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METALS EMISS]ON CALCULATIONS

Client/Location: SCE Alamitos 5

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

ELEMENT: ZIKC
Test ugftrain  Vmstd %02 Qsd ug/m3 ib/hr Lb/mMbtu

2-Htls-No 526.00 £61.35 5.51 503445 449,17 B.46E-DY 3.45E-04
2-Mtis-So  1758.00 S3.47 6,09 627634 1167.53  2.74E+00 9.31E-04
I-utls-Ne 626.00 52.88 6.68 623384 418,00 9.75e-01 3.47e-04
3-Mtls-So 721.00 57.62 6.4 £33724 441,83 1.05E+00 3.61E-04
5-Mtls-No 821.00 §5.37 5.99 630002 523.56  1,23E+00 4,15E-04
5-Mtls-So £15.00 55.14 5.85 635740 - 393.83 9.37e-01 3.09E-04
6.09

Avg/total 846.17 52.64 1217976 565.65 2.59E~00 4,51E-04
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CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY

client/Location..........SCE/ALGS : Date...... fesestseansrana 3/13/90
Test Number.......... +ese2-Mtls-N : Data BY.:eceeascecsnaanson MDM
Test Method.....coocieen. Metals : Sample Location.......... Né Duct
Fuel...veoeenenacnns e 0il : Reference Temp (F)....... 60
Control BoX #..c.eceneavsan ES-8 E Unit..eeeeiinneeceaneanns 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).......... 42.476 * Meter Temp (Fl....oveven. 76.6
Stack Press (iwg)........ 2.70 : Stack Temp (F).covneanen. 257.3
Vel Head (iwWg).cevensnsas 0.1723 : 02 (%): from CEM........ 5.00
' e from portable... 5.51

Liquid Vol (ml).e.eveenn. 95.0 * CO2 (%): from CEM........ 12.20
* calculated...... 11.81

Meter Press (iwg)..... .« 0.43 : Start/Stop Time.......... 0905/1124
Std Sample Vol (SCF)euevreveeeaascans Gt e ecssssencsssansanennana 41.35
Metric Sample Vol (cubiC MetersS) .....cvvsvceesossncacsnsannnsss 1.17
Moisture Fraction............. teesessaesssassmscasanseanonan e 0.096
Stack Gas Mol Wt..... cerecssenens teee s ‘............ ......... . 28,94
Stack Gas Velocity (ft/sec)........ teeamararentaaanse Ceeeeanaan 26.81
Stack Flow Rate (Wacfm)....eeaeaan e et e st e enescstenaasrees e 752,976
Stack Flow Rate (dSCfM).veceeescenacnns s asece s ract et e 503,445
Isckinetic Ratio (%).....-.... f e eseae s aaataat e 95.50
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CARNOT : 03/19/90

SAMPLE TRAIN TEST SUMMARY

Cclient/Location..........SCE/ALGS E Date...ceeeeennn cecaee e 3/13/90
Test Number..... tneasneans 2-Mtls-S * Data By....ceciecencecnann MDM
Test Method.....cveueeesn Metals : Sample Location....... .s+ So Duct
Fuel....veeevanes Seenesas 0il E Reference Temp (F)....... 60
Control BoX #....c000000 ES-19 : Unit..... cecesssensaseans 5
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000.
Stack Area (sqg ft)....... 468,13 * Sample Time (Min)....... . - . 126
Bar Press (in Hg)........ 30.35 : Nozzle Diam (in)......... 0.246
-
Meter Vol {acf).......... 55.259 * Meter Temp (F)...-c...... 85.5
Stack Press (iwg)......-. 2.70 : Stack Temp (F).ceeeenennn 271.3
Vel Head (iwg).-.-eeecees. 0.2728 : 02 (%): from CEM........ 5.00
* from portable... 6.09
Liquid Vol (ml).-ueuwee-.. 123.4 * CO2 (%): from CEM........ 12.20
o calculated...... 11.36
Meter Press (iwg)........ 0.58 : Start/Stop Time.......... 0906/1130
Std Sample VOl (SCF) ceeeececsccoscsnssacsnsssonsasa vesceanuana . 53.47
Metric Sample Vol (cubic meters).......cccccieirienearcaesnnnans 1.51
Moisture Fraction.....eeeececoass Cieresesesnsanareanns Ceeeees 0.097
Stack Gas Mol Wt........... theesecessesesseaannerasatannanae s 28.89
Stack Gas Velocity (ft/seC) . ie.einericeireenneeanncnannssnanss 34.09
Stack Flow Rate (wacfm).....;...............L ................. 957,457
Stack Flow Rate (dscfm)...... cee s st essetaarsean et taasnen 627,634
Isokinetic Ratio (%).cecrennn ceaeneeaaas e teesersacer e 95.87
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CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY

*
Client/Location.......... SCE/ALGS * Date.......eoveenanacaans 3/13/90
Test Number....... cesaeaa 3-Mtls-N : Data By....veeeeeeaneannn MDM
Test Method......... o Metals : Sample Location.......... No Duct
Fuel........civuvunn veaea 0il : Reference Temp (F)....... 60
COMLIOL BOX #evvenvennens  ES=8 & UNtareseeeennennenenn. 5
Pitot Factor ....... ceean 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)......cus 54.293 *+ Meter Temp (F)...ovvuvn.. 76.6
Stack Press (iwg)........ 2.60 : Stack Temp (F).ueeeennnnn 257.3
Vel Head (iwg)..-weeeeens 0.2606 : 02 (%): from CEM........ 5.00

* from portable... 6.68
Liquid Vol {(ml).......... 113.1 % CO02 (%): from CEM........ 12.20

* calculated...... 10.91
Meter Press (iwg)........ 0.61 : Start/Stop Time.......... 1323/1546
Std Sample VOl (SCF)aceeestcsecasssossssessenssassaansssanas ‘o 52.88
Metric Sample Vol (cubic metersS)...ic.ceeveececaneoncancnaassas 1.50
Moisture Fraction........ ceeeans ceseaa csseas e rreeasaaraaas 0.090
Stack Gas Mol Wt.......cv0unn ceeesasses teceasasesrerrareaanann 28.93
Stack Gas Velocity (ft/sec)....... Sesmmieneesessesatansesan o ss 32.98
Stack Flow Rate (Wacfm).....iieeeeencenvscasonnns c e eanaaaes 926,379
Stack Flow Rate (dscfm).......... e e s vecnas s 623,384
Isokinetic Ratio (%) .:.-cvviiicenennannnn fe et e e et e 98.63
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CARNOT 03/19/90
SAMPLE TRAIN TEST SUMMARY E%
»
Client/Location..........SCE/ALGS #* Date.........ccccveneenn 3/13/90 Q
Test Number.......... «s-.3-Mtls-S : Data By...eoeecesenoncnns MDM
Test Method..... ceeens ... Metals : Sample Location.......-... So Duct EE
Fuel....... sedessns e 0il : Reference Temp (F)....... 60
CONtrol BOX #eveeaoceeens ES-10 % Unit....... e 5 E
Pitot Factor .......... . 0.840 : Meter Cal Factor......... 1.0000 .
Stack Area (sq ft)....... 468.13 : Sample Time (Min)........ 126 [ﬁ
Bar Press (in Hg)........ 30.35 : Nozzle Diam (in)......... 0.246
Meter Vol (acf)..... cie.. 60.119 * Meter Temp (F)...ccveee-n 90.9°
Stack Press (iwg)........ 2.50 : Stack Temp (F).vevenscnnn. 273.9 E
Vel Head (iwg)......... .. 0.2744 : 02 (%): from CEM........ 5.00
' L] from portable... 6.44
Liquid Vol (ml)........ .o 119.0 * C02 (%): from CEM........ 12,20
* calculated...... 11.10
Meter Press (iwg)........ 0.66 : Start/Stop Time.......... 1323/1547
Std Sample Vol (SCF).veevierorestancsessssssascnsersccnascns . 57.62 Eg
Metric Sample Vol (CUbicC MELEXS)...ceeeueeroneecacscaeaccnnonsn 1.63 [g
Moisture Fraction.....iucieeieseesessencoscscasassananassscesns 0.088 =
Stack Gas MOl WE....eeeuenos T e e et 28.98 E
Stack Gas Velocity (ft/seC).ceceiecreereraaasns Ceeseanaraaeean 34.21
Stack Flow Rate (WacCfm)........... e Ceaeen e reereeeeeaaan 960,777 E
Stack Flow Rate (dscfm}........ cde e Gt h s e e n s e e 633,724
Isokinetic RAtio (%) . eieecevenanocnnnsnnsnn e e e e 102.30 [E
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CARNOT
SAMPLE TRAIN TEST SUMMARY

03/19/90

Client/Location.......... SCE/ALGS : | 5- % of = WA 3/14/90
Test Number.......... «+..5-Mtls-N : Data BY.oseeeoosnrassanecss MDM
Test Method....ccivvesnss Metals : Sample lLocation.......... No Duct
Fuel....icevvennn ceseena- 0il : Reference Temp (F)....... 60
Control Box #...... cesass ES-19 E 16 o 1 <3 5
Pitot Factor ..cecciaceann 0.840 * Meter Cal Factor......... 1.0000.
Stack Area (sq ft)....... 468.13 E Sample Time (Min)........ 126
Bar Press (in Hg)........ 30.30 * Nozzle Diam (in)......... 0.242
.
Meter Vol (acf).......... 57.772 * Meter Temp (F)...o0.ve.nn 89.9
Stack Press (iwg)........ 2.50 : Stack Temp (F)eeeeeeoen-- 247.8
Vel Head (iWwg)..e.eeeao.. 0.2616 . 02 (%): from CEM........ 4.20
* from portable... 5.99
Liquid Vol (ml).ee.eceuasa 111.6 * €02 (%¥): from CEM........ 13.00
* calculated...... 11.61
Meter Press (iwg)........ 0.60 : Start/Stop Time.......... 0825/1057
Std Sample Vol (SCF).eveeveanaas tersaceecentsans ceeees Ceaseeeean 55.37
Metric Sample Vol (cubic meters)......cece.... ceerene Ceseeeans . 1.57
Moisture Fraction.......... cebtecesacsenannteaeseren Neeeaenens 0.086
Stack Gas Mol Wt.......ccevvnn T Sareensase 29.06
Stack Gas Velocity (ft/seC)...iiiceiernnenerecanancans S ecaeenans 32.78
Stack Flow Rate (wWwaCfm) ... vuvciicaeeeenasnsnaaccaaassns hseaasenan 920,728
Stack Flow Rate (ASCEM) .ueuueeenmnneneannannonncennas e 630,002
Isokinetic Ratio (&) i..eiieriiunnnencnensnancnancnnns Seeraaanns 102.19

otr I o |
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CARNOT 03/19/9¢

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ALGS : Date.....ceveacacenne v 3/14/9¢
Test Number.........c..... 5-Mtis~S : Data BY.+o:ocsvecoanncnans Mo
Test Method........ccouuun Metals z Sample Location.......... So Dgc1
Fuel...... treeeracnessea 0il : Reference Temé (F}oeeouon. 6(
Control Box #...cc000uaas ES-8 : Unit. ... iiiiiiiinnnnnannn £
Pitot Factor ............ 0.840 : Meter Cal Factor......... 0.990¢(
Stack Area (sq ft)..... .. 468.13 ® Sample Time (Min)........ 12¢
Bar Press (in Hg)........ 30.35 : Nozzle Diam (in)......... 0.24¢
Meter Vol (acf)...veerean 57.699 * Meter Temp (F).veiiesees. 86.¢
Stack Press (iwg)........ 2.50 : Stack Temp (F).coouveean-. 269.¢
Vel Head (iwg).eeveecaaas ‘0.2764 : 02 (%): from CEM........ 4.20

* from portable... 5.8¢
Ligquid Vol (ml)...uvevenn 117.1 * €02 (%): from CEM........ 13.0¢

* calculated...... 11.72
Meter Press (iwvwg)........ 0.64 : Start/Stop Time...... +e».0825/104
Std Sample VOl (SCF)uveeneccsanens recencasutaauaaes te vt e 55.14
Metric Sample Vol (cubic meters).....eeeeeeeeennn. e ncanannana 1.56
Moisture Fraction......ieiiiieineieennneeennneanana PR R 0.090
Stack Gas Mol Wt. ...t eaanann 4t e e resesesassaes et acnrnasaea 29.02
Stack Gas Velocity (ft/sec).....ceu.. ceeerraana cetereseareanas 34.21
Stack Flow Rate (WaCfm) .....ieiiiieionmesncocnonnenanansannnns 960,947
Stack Flow Rate (dscfm)........... e s e e ettt 635,740
ISOKINEEIC RAEIO () v et vt nneneeeeeesanoeneoneneaeenaaessnansaenns 97.60
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e Curtis & Tompkins, Ltd., Analvtical taboratories. Since 1878
1250 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

LAB NUMBER: 25653

CLIENT: CARNOT

REPORT ON: NINE SOURCE SAMPLES
PROJECT #: 5863

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

O

toyy ‘Director

L

Berkelev Wilminagton Los Anqgeles
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DATE RECEIVED: 03/21/90

DATE DIGESTED: 04/10/8%0

DATE ANALYZED: 04/13/90

DATE REPORTED: 04/26/90

PAGE 2 OF 24

METAL: ARSENIC IMPINGER CATCH

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
METHOD OF STANDARD ADDITIONS - EPA 7060

o . —_—— it Ay T T o T A o . . S ok S . S S — T =ty o oy o . e S WA W M B T T omm T ol o A S A S S S S s

LABORATORY NUMBER: 25653
CLIENT: CARNOT

PROJECT #: 5863

LOCATION: SUBMITTED BY CLIENT

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
1 . REAGENT BLANK BLANK 0.0199 1.1
STD1 0.0240
STD2 0.0493
STD3 0.0778
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.99%4
SAMPLE VOLUME 0.05
2 MTLS BLANK #1 BLANK 0.0199 .17
STD1 0.0230
STD2 0.0524
STD3 0.0912
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9968
SAMPLE VOLUME 0.05
3 MTLS BLANK #2 BLANK 0.0199% .13
STD1 0.0199%
STDZ2 0.0436
STD3 0.0792
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9934
DILUTION FACTOR: 0.05
5 3-MTLS-N BLANK C.0176 1.3 Eﬁ
STD1 0.0227
STD?2 0.0371
STD3 0.0619
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9885
DILUTION FACTOR: 0.05%




Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/16/90
PROJECT #: 5863 DATE ANALYZED: 04/13/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 3 OF 24
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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

—— et o T . i  —— T s " T — = - — = e - A e e Y T - - s ——

STANDARD BLANK
INFORMATION STDh1 = 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 S5-MTLS-N" BLANK 0.0199 2.6
STD1 0.0197
STD2 0.0311
STD3 0.0385
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: {.,9925
SAMPLE VQLUME 0.05
8 5-MTLS-5 BLANK 0.0199 2.3
5TD1 0.0198
STD2 0.0327
STD3 0.0414
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9938
SAMPLE VOLUME 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




q b Cunrtis & Tompkins. LtC.
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LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/09/9%90
PROJECT #: 5863 DATE ANALYZED: 04/17/90 e
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90 E§

PAGE 4 OF 24
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METAL: ARSENIC FRONT FILTER AND PROBE/NOZZLE WASH Eﬁ
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 7060

— . S S - o —— o 4t B R A A M T S T M e e A B e e M e S i o — T R o S S o ot o T Tt MR S A S e mn e

C&T 1D SAMPLE ID SAMPLE VOLUME ARSENIC
ug/SAMPLE B
1 REAGENT BLANK 50 1.7
2 MTLS BLANK #1 50 | 4.0
3 MTLS BLANK #2 50 3.8
4 2—MTLS—S. 50 14
5 3~MTLS-N 50 24
6 3-MTLS-$ 50 23
7 5-MTLS-N 50 24
7D 5-MTLS-N 50 20 %
73 5-MTLS-N 50 112 %
8 5-MTLS-S 50 130
9 2-MTLS-N 50 15

13

METHOD DETECTION LIMIT = 0.50 ug/SAMPLE.
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RELATIVE % DIFFERENCE: 20
SPIKE % RECOVERY: 112




e b Curtis & Tompking, Lic.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/09/%90
PROJECT #: 5863 DATE ANALYZED: 04/17/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 5 OF 24
METAL: ARSENIC IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY MSA

o e e e o o o o e (T o i e e e P e e e e e e e e

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

4 2-MTLS-8 50 ND (3.0)

6 3-MTLS-5 50 ND (3.0)

e h ——— —— o —— iy o S T S o e T ——— T T M T T mm M = e = e e = A SR e

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 50
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q t Curtis & Tompkins. Ltd,

ABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
LIENT: CARNOT DATE DIGESTED: 04/10/90
ROJECT §#: 5863 DATE ANALYZED: 04/13/90
OCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90

PAGE 6 OF 24

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

e e e e e e — ——— —— e e e —— T —— T —— T e i ot WY = g o e S LS g A g s TS e S TS S S

&T ID  SAMPLE ID SAMPLE VOLUME BERYLLIUM
ug/SAMPLE
1 REAGENT BLANK 50 ND (0.06)
2 MTLS BLANK #1 50 ND (0.06)
3 MTLS BLANK #2 50 ND (0.06)
4 2-MTLS-S 50 ND (0.06)
5 3-MTLS-N . 50 ND (0.086)
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-$ 50 ND (0.06)
BS 5-MTLS-5 50 96 %
9 2-MTLS~-N 50 ND (0.06)

ELATIVE % DIFFERENCE: <1
PIKE % RECOVERY: 96

e e e o T Al e e AR o o M e e N T T WA = T Ak S e kS ——— o —




e % Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT 4: 5863 DATE ANALYZED: 04/13/%0
LOCATION: SUBMITTED BY CLIENT DATE REPQRTED: 04/26/90
PAGE 7 OF 24
METAL: BERYLLIUM FRONT FILTER AND PROBE/NOZZLE WASH
METHCD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EP2 METHOD 6010 -. ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD
C&T 1ID SAMPLE 1ID 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
4 2-MTLS-5 50 1.0
5 3-MTLS-N 50 0.4
€ 3-MTLS-5S 50 0.6
7 S-MTLS-N 50 6.6
8 5-MTLS-5 50 0.5
c 2-MTLS-N 50 0.5
9D 2-MTLS-N 50 0.5
9s 2-MTLS-N 50 94 &
METHOD DETECTION LIMIT = 0.10 ug/SAMPLE.
QA/QC DATA INFORMATION:
LATIVE % DIFFERENCE: <]
SPIKE % RECOVERY: 94




LABORATORY NUMBER: 25653

CLIENT:

CARNOT

PROJECT #: 5863
LOCATION: SUBMITTED BY CLIENT

N e e s ——  — — — o —— . —— T — " —— T —— " ——— — o —— o G T At S T — Ty el MmO e e e e e e

METAL:

CADMIUM

IMPINGER CATCH

‘ b Curtis & Tompkins. Ltd.

DATE RECEIVED: 03/21/90
DATE DIGESTED: 04/10/90
DATE ANALYZED: 04/13/890
DATE REPORTED: 04/26/90
PAGE 8 OF 24

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

U S S S S —————— G — A e R g S S

. e — T ————— i —— . —— = ——— ———— ——— T —— —— " —— T —— i —— o —— i 7 o T . i o o ek b o A o e

SAMPLE VOLUME

SAMPLE ID

REAGENT BLANK 50
MTLS BLANK #1 50
MTLS BLANK #2 50
2-MTLS-5 50
3-MTLS-N S0
3-MTLS-5 50
5-MTLS-N 50
5-MTLS-8 50
5-MTLS-S 50
5-MTLS-S 50
2-MTLS-N 50

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

r —— i —— - o — i —— T B T —— . —— T {——— T — TR T S o o o M o o S T okt S T o S W i A R S e A S

CADMIUM
ug/SAMPLE

ND (0.3)

ND (0.3}

ND (0.3)
1.7
3.6
0.99
1.2

ND (0.3)

ND (0.3}

%




‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/%0
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 EXEAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

ceT ID SAMPLE ID SAMPLE VOLUME CEDMIUM

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 50 ND (0.9)
8 5-MTLS-S 50 ND (0.9)
9 2-MTLS-N 50 ND (0.9)
9D 2-MTLS-N 50 ND (0.9)
9s 2-MTLS-N 50 100 %

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 100




LABORATORY NUMBER: 25653
CLIENT: CARNQT
PROJECT #: 5863
SUBMITTED BY CLIENT

LOCATION:

Cb Curtis & Tompkins. Lid.

RECEIVED:
DIGESTED:
ANALYZED:
REPORTED:

'03/21/90
04/16/90
04/13/90
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

e A E . S Y A T A e = = e e T e e M M e o ek WS S e S M A T A T vy o A S . S — Tl ——

-"“
g
i e
T T T P

%A

corg AP WS s ong L

C&T ID  SAMPLE ID SAMPLE VOLUME COPPER o
ug/SAMPLE %)
1  REAGENT BLANK 50 8.4 '“TE
2 MTLS BLANK #1 50 19 ‘“F
3 MTLS BLANK #2 50 8.6 E;g
4 2-MTLS-S 50 17 TH
5  3~MTLS-N 50 4.9 fﬁﬁf
6  3-MTLS-S 50 . 5.3 h‘E
7 5-MTLS-N 50 12 ﬁ”%
8  5-MTLS-S 50 8.0 mfé
8D  5-MTLS-S 50 7.8 ¥
8S  S-MTLS-S 50 95 %
9  2-MTLS-N 50 7.5
METHOD DETEGTION LIMIT = 0.60 ug/SAMPLE.
OA/QC DATA INFORMATION: T
RELATIVE % DIFFERENCE: 3 7

SPIKE % RECOVERY: 95




e

e 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 11 OF 24
QEEAL: 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
C&T ID  SAMPLE ID SAMPLE VOLUME COPPER
ug/SAMPLE

1 REAGENT BLANK 50 7.5

2 MTLS BLANK #1 50 S 16

3 MTLS BLANK #2 50 9.8

4 2-MTLS-S 50 43

5 3-MTLS-N 50 24

6 3-MTLS-S 50 27

7 5-MTLS-N 50 26

8 5-MTLS-S 50 21

g 2-MTLS-N 50 19

9D 2-MTLS-N 50 19

98 2-MTLS-N 50 101 %

METHOD DETECTION LIMIT = 1.0 ug/SAMPLE.

T e e T e e e e e B A T ———— e S L A, . A WD v ———— i = e ABB M e = = o " M = ow - ——— = —

ST T A e e e Mt S e e e mm A Ss e e M e e T — —— T rn. E i B i B e e = T M T e b SR MR MR M S o — o e — —— ————

RELATIVE % DIFFERENCE: <1

SPIKE %

RECOVERY : 101




LABORATORY NUMBER: 25653
CLIENT: CARNOT

PROJECT #: 5863

LOCATION: SUBMITTED BY CLIENT

—_— —— e i - — T A ——t i — A A ¥ o e AR e —
— e —— A T At " e — ————— o — - ———

IMPINGER CATCH

METAL: LEAD

q b Curtis & Tompkins, Ltd,

DATE RECEIVED:
DATE DIGESTED:
DATE ANALYZED: 04/13/90
CATE REPORTED:
TAGE 12 OF 24

03/21/90
04/10/90

04/26/90

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

EPA METHOD 6010 - ELEMENT NOT RZSPONSIVE BY GFAAS/STD ADD METHOD

. o — T —— ——— _ — el T ks T —— T —— A — i S Sl T e WP mar e e M e e S M A M e T Sl e S S S

C&T ID SAMPLE ID

1 REAGENT BLANK
2 MTLS BLANK #1

3 MTLS BLANK #2

4 2-MTLS-S
5  3-MTLS-N
6  3-MTLS-S
7 5-MTLS-N
8  5-MTLS-S

8D 5-MTLS-S
8S 5-MTLS-S

9 2-MTLS-N

—— - T e A —— e ——— = —— e —— = — o = - — T = — = e A . T ma —— T e ek ——— i i —— — —

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

- ———— e —— o ——— T 4 T — ——— i ——— i ———— ——— . ———— = ——— e A A W i M —— o — A P fmn o —— - o — — T —

sSaMPLE VOLUME

50
50
50
50
50
50
50
50
50
50

LEAD
ug/SAMPLE

ND

ND

ND

ND

(3.
(3.
(3.
(3.
13
20

0}
0}
0)
0}

DE

Ha
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q % Curlis & 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 8/28/83
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

@ e . m m A LB S b . T =y b . o o A N = S b k8 el e e S S e e e e

C&T ID  SAMPLE ID SAMPLE VOLUME LEAD
ug/SAMPLE
1 REAGENT BLANK 50 26
2 MTLS BLANK #1 50 ’ - s 46 - i
3 MTLS BLANK #2 50 28
4 2-MTLS-S 50 72
5 3-MTLS-N 50 61
6 3-MTLS-S 50 59
7 5-MTLS-N 50 53
8 5-MTLS-$ 50 44
5 2-MTLS-N 50 48
9D 2-MTLS-N 50 47
95 2-MTLS~N 50 92 %

METHOD DETECTION LIMIT = 5.0 ug/SAMPLE.

A —— —— _——— ko Bl i o T — .~ —— . ————— — " = —— ———— ————— —— = ———— ———— ———

—_ —— e o ——  ——— —— ————— T — _——— ) - — it _—— T e _—— o Wi} o — B - —— — oy ——— " —————

RELATIVE % DIFFERENCE: 3
SPIKE % RECOVERY: 92
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q % Curtis & Tompkins, Lig.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/%0
CLIENT: CARNOT DATE DIGESTED: 04/10/90
PROJECT #: 5863 DATE ANALYZED: 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 T3
6  3-MTLS-S 50 49,000 3 |

7 5-MTLS-N 50 5.3 s
8  5-MTLS-S 50 78
8D  5-MTLS-S 50 77

8S  5-MTLS-S 50 | 92 % o
9 2-MTLS-N 50 36 B

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

A S A —— 0 ——— T —— T — T — ——— . o —— . —— A —— . ——— e — — T — b —— ot S ———— e o T —— ———————

0A/QC DATA INFORMATION: ™
RELATIVE % DIFFERENCE: 2
SPIKE % RECOVERY: 92 —
___________________________________________________________________________ T
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‘ % Curtis & Tompkins, Uid.

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

— e et e ——— T ———————— ] e T A o S L M o —— T T —— " —— T —— T —— = T — = —

C&T 1ID SAMPLE 1D 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  5-MTLS-S 50 12
9  2~MTLS-W 50 58
9D 2-MTLS-N 50 _ 59
9S  2-MTLS-N 50 96 %

METHOD DETECTION LIMIT = 1.0 ug/SAMPLE.

e i e ——— e L e R L St e = S Rt S e far R M o oy e A R = ——— e ——— i ————r i An ———

——— i — — - ——————— .t ————— o mm y o o o o M o o b MR b o e ol s o oy o = = —— — — —— T = ——— = = = ——— ——

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 26




LABORATORY NUMBER: 25653 DATE
CLIENT: CARNOT DATE
PROJECT #: 5863 DATE
LOCATICON: SUBMITTED BY CLIENT DATE

PAGE
METAL: MERCURYX IMPINGER CATCH

METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE

EPA METHOD 7471

qu_.-_—______-_..._..__-.—__-..____..-_.—.__—_._-.-—_.._..—..-____—_4._—.....__—_-_-.—.__.__.—__..__.__._.__.-._—

% DIFFERENCE:

RELATIVE

SAMPLE 1D

REAGENT BLANK
MTLS BLANK #1

MTLS BLANK #2

2-MTLS-S
3-MTLS-N
3-MTLS-S
5-MTLS-N
5-MTLS-S
5~-MTLS-5
5~-MTLS-S5

2-MTLS-N

SAMPLE VOLUME *

SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE
SEE NOTE

SEE NOTE

‘ h Cunris & Tompkins. Lid

RECEIVED:
DIGESTED:
ANALYZED:
REPORTED:

16 OF 24

03/21/90
04/16/90
04/16/590
04/26/90

MERCURY
ug/SAMPLE

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

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

SPIKE % RECOVERY:

(2.0)
(3.0)
(3.0)
(6.0)
(4.0)
(5.0)
(4.0)
(5.0)
(5.0)
%94 %
(5.0)

95 MLS




q b Curtis & Tompkins. Lig.

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

PAGE 17 OF 24

——— . M —— N ————— . T P 7 o ———— — —— D —— ke T ——— T T T — i —— — T . kot " o e o B

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

EPA METHOD 7471

C&T ID  SAMPLE ID SAMPLE VOLUME * MERCURY

ug/SAMPLE

1 REAGENT BLANK SEE NOTE ND (1.0)
2 MTLS BLANK #1 SEE NOTE ND (1.0)
3 MTLS BLANK #2 SEE NOTE ' ND (1.0)
g 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 5-MTLS-N SEE NOTE ND (1.0)
8 5-MTLS-S SEE NOTE ND (1.0)
8D 5-MTLS-5 SEE NOTE ND (1.0)
85 5-MTLS-S SEE NOTE 109 %
9 2~MTLS-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 T T e e Y o —— . ————— T ————— " e ————— T ——_—— —— e - . — ———————— =

TR M e g e e e e L A e e —— i ——— i —— - aa —————— A —————— —— o T MM W_ o —— —— —— —rr . —— ——

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 109




q 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: 04/26/80

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

R . — —— T T - — A A T A T — —— T ot " — S e o i S —— A — b o o L W R — e

C&T ID  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-MTLS-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-MTLS-N 310 ND (3.0)
9s 2-MTLS-N 310 100 %

e — A ——— Y AR o . kA . A T . —— . —— " —— T —— T — T T — o ———— T — ———— - _— . ——

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 100




d % 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 19 OF 24

METAL: NICKEL IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED B8/28/89
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 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-MTLS-S 50 12
7 5-MTLS-N : 50 7.5
8 S-MTLS-S 50 150
8D 5-MTLS-5 50 150
85 5-MTLS-5 50 97 %
9 2-MTLS-N 50 130

METHOD DETECTION LIMIT = (.60 ug/SAMPLE.

RELATIVE % DIFFERENCE: 1
SPIKE % RECOVERY: 97




Cb 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 20 OF 24
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METAL: NICKEL 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 e b —— . — = e A o . T —— T ———— T ———— i — o ] S W b ML L T - ———— ———— o — T T — . g e g e

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-S 50 550
7 5-MTLS~N | 50 600
§  5-MTLS-S 50 290
9  2-MTLS-N 50 390
9p  2-MTLS-N 50 390
9s  2-MTLS-N 50 101 %

— o ——— — . — e ——— — . ———— i~ —— ———— — T S . o it T e e L T —— A —— T P B o Mo W e ey o i e

———— ——— " ——— i — — —— — —— ——— i W A A B R e S A e M G e N e e T e e e e — A —— -

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: . 101
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LABORATORY NUMBER: 25653
CLIENT:

CARNOT

PROJECT #: 5863

LOCATION:

SUBMITTED BY CLIENT

DATE
DATE

 DATE

DATE
PAGE

d % Curtis & Tompkins, Lt

RECEIVED: 03/21/%0
DIGESTED: 04/10/90
ANALYZED: 04/13/90
REPORTED: 04/26/90
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

- e e o - A ——— ) S e —— — T —— e ——— i — — —

C&T ID

W N

R

SAMPLE 1ID

REAGENT ELANK
MTLS BLANK #1
MTLS BLANK #2
2-MTLS~-S
3-MTLS-N
3-MTLS~-S
5-MTLS-N
5-MTLS-S
5-MTLS-S
5-~MTLS-S

2-MTLS-N

SAMPLE VOLUME

50
50
30
50
50
50
50
50
50

50

SELENIUM
ug/SAMPLE

ND

ND

ND

ND

ND

ND

ND

ND

ND

(3.0)
(3.0)
(3.0)
(3.0)
(3.0)
(3.0)
(3.0)
(3.0)
(3.0)

109 %

T T R N M mm e TEN S e o et e e e T e T R e o e . e ————— b = = o W — — — = . —— ——

T AR e e e e e e - ——— . —— e —————— _—
e o —— e o e . ———— . — — — . — —— — — —

RELATIVE % DIFFERENCE:

SPIXE

RECOVERY:




q b Curtis & Tomplang, Lid.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90
CLIENT: CARNOT : DATE DIGESTED: 04/10/9%3
PROJECT #: 5863 DATE ANALYZED: 04/13/99
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90
PAGE 22 OF 24
METAL: SELENIUM FRONT FILTER AND PROBE/NOZZLE WASH s
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 — ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD _
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ S
C&T ID  SAMPLE ID SAMPLE VOLUME SELENIUM .
ug/SAMPLE E
1 REAGENT. BLANK 50 6.4
2 MTLS BLANK #1 50 7.1
3 MTLS BLANK #2 50 11
4 2-MTLS-$ 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 EE
g
9 2-MTLS-N 50 5.8
9D 2-MTLS-N 50 5.6
9s 2-MTLS-N 50 85 %
QA/QC DATA INFORMATION: [}
RELATIVE % DIFFERENCE: 4
SPIKE % RECOVERY: 85 E}

<2

rm E3 A




A Jj Curtis & Tompking, Lid.

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

PAGE 23 OF 24
;I;TAL: ZINC IMPINGER CATCH
METHOD: METALS EMiISSIONS IN EXHAUST GAS PROCEDURE DATED B/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

C&T ID  SAMPLE ID SAMPLE VOLUME ZINC
ug/SAMPLE
1 REAGENT BLANK 50 1.9
2 MILS BLANK #1 50 .. 18
3 MTLS BLANK #2 50 5.7
4 2-MTLS-S 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 %
9 2~MTLS~N 50 32

METHOD DETECTION LIMIT = 0.60 ug/SAMPLE.

RELATIVE % DIFFERENCE: 4
SPIKE % RECOVERY: 88




d b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/80
CLIENT: CARNOT DATE DIGESTED: 04/10/90

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

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

B o k. e e - S - ————— . ——— — — —— . ———r ——— A M T o o k. ——— S M b T g e R e e S A S —

METAL: ZINC FRONT FILTER AND PROBE/NOZ2ZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

e Ay o . . . —— ik S ——— T " —— o m  —  f ——  —— ———y — o — Rt D W T — M g e s

C&T ID  SAMPLE ID SAMPLE VOLUME 2 INC
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-$ 50 1,400
9 2-MTLS-N - 50 1,300
9D 2-MTLS~-N 50 1,300
95 2-MTLS-N 50 100 %

METHOD DETECTION LIMIT = 1.0 ug/SAMPLE.

—— e " e et e T i T T T R T —— A - — = A ——— —— — —— — —

RELATIVE % DIFFERENCE: <1
SPIKE % RECOVERY: 100
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E A Energy Systems Associates acorroration

CERTIFICATION OF SAMPLE RECEIPT
ﬁof“_,/_w- sTz0v- AL

Samples:
Sample No.
{Project No. _
Test No. Complete Description
[y S Sfo L L Teb- 235 an—ﬁm 24 O, LOOC £/,
P
Jodhe Sh L/  SH T 9-,:»35 <
QK lr0, ,.(/3:4,6

P L Lwe? _ZAMM%L@/
L LLRD T e (3..0)
2 ppdhee ) M&m_ﬁz_&g,_z_;%&@é/

bk ST LU P az?? o L /Mﬂzﬁgﬁeza ,
o £/7.0, Zo .=;‘ (0. 0) ~ |

Stpte= | Lk o> l255 2.4 41:_,/_,4,7.;}..\ s
Q. _£/20, _zz—;,*.-}h (66 )

Chain of Custody Prior to Shipment: (‘;‘{ - - /ﬁ_j/k/
Released by I Time and Date Received by Time and Date

-—«/Mc/ Ay 3’/7;2.7

Samples shipped to: (c-;» S G ./a,;,-_A\

Samples shipped from ESA by: Ca Iz Date 3/ Ad
Carry MW Air m‘l N
Sanples received by _L/QM/(‘/%/-/ Date 3/24/4Q
Company.//a‘r& 4 /a-‘ﬂ/d-\«r
15991 RED HILL AVENUE, SUITE 10, TUSTIN, CA 92880-7388 / (714; 256.€520 ¢ Telecopy: (714] 259:0372
ESA DS-057




E iA Energy Systems Associates acorrorarion

Samples:
Sample No.

(Project No.

CERTIFICATION OF SAMPLE RECEIPT

e SIS0 — RL

(76

Test No. Complete Description
Feprlfe ST L 230 ; <
9 z(’/‘:&ﬂ; fﬂ*ﬂ;}/ﬁ(jg,—ﬂ) _
Szl A : - Z3F, - 4L
o] Af77L12L B = (:/913) C
Sk S Ly TED 22, ok Lo

@« [/7"\.0L. /:‘7‘»—‘-—;’_: [//ﬁ,j)
I e g

Chain of Custody Prior to Shipment:

Released by

Time and Date Rzceived by

Time and Date

/s

b

A\

A
L

L2800 3’/9 /éo
Va4

Samples shipped to:

(sz‘/f' oL /07%-.-4—.&

Samples shipped from ESA by: (:T“

Samples

Conpany:

Carﬂ/y ___MMAL"/
receivad by:

C&aﬂ"b “?Efiﬂa4jg;uair'

Date :’-'A’f’o

2ir Bill No,

Date ’5/2[ Zflﬁ

15801 RED HILL &VENLT, SUITE 110, TUSTIN, CA 22680-7388 / (714) 259-9520 ! Telecopy: (714) 252.0372

£SA 03-057

A<

;E s b".’..‘!

zerc N i B <+ QRN o

| - | | 2-amr ] cn;.'
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ENERGY SYSTEMS ASSOCIATES

15991 RED HILL AVENUE. SUITE 190, TUSTIN, CA 52680-7388
(714) 256-9520 / Telecopy: (714) 259-0372

EM

y

Purchase Order

Vendor: ﬁ;/ S Py / Lo o, v/m PO. Number SSES
Charge Number__ S 5S¢ & 9L
Date. 3 ./7% / Z 9
Phone: _{ )
Code: California Resale No: SR EA 24-816623
Date Required Contact Ship via Terms’ Resale ~ Non Taxable
o/ '>/ 50 A" ZC | CoUse — Taxable
ITEM NO. DESCRIPTION QUANTITY PRICE TOTAL
. 7/>— « D A e
A ;'.'_-/‘,T/'j ,-—-,/,- s /%x/
O e /7~
s A
8 -J
Ceo A
</ e
P4 —.
[- < WL {j{ /71/‘-:1-'*_;' < = fo St
S
e - S y
— ot ;f.(aA—/ [ gL ;‘(/' ,/,’_,V/j
o
- ¢ / s ./ — —_— =
S e el SubTotal 5,505
c e . -,/—' LS Sales Tax —
- - .r,/l /;y; P Freight —
TOTAL $ scS
- dl
—’A\‘ . .-.;f ~
o s
T T

PURCHASE ORDER NUMSER MUST APPEAR ON ALL INVDICES, SHIPPING MEMOS, BILLS OF LADING AND PACKAGES.




Appendix C.8

Chromium Tests

ESR 53304-2053




METALS EMISSION CALCULATIONS

client/Location: SCE Alamitos S
F Factor: 9063
Reference Temp (F): 60
Fuel: ail

ELEMENT: CHROMIUM

Test ug/train Vmstd %02 asd ug/m3’
1-Cr-So 6.00 52.67 6.2 607522 4.02
4-Cr-No 4.50 50.34 5.M 578386 3.16
&-Cr-No 26.90 56.49 6.21 629680 16.81

Avg/tot 12.47 53.17 6.11 1211555 8.00

Lb/he

9.15e-03
6.83e-03
3.96E-02
3.75E-02

Lb/MHbtu

3.23E-06
2.49E-06
1.35E-05
6.42E-06



METALS EMISSI

Ctient/Location: $CE Alamitos 5

F Factor: 9063

peference Temp (F): 60

Fuel: oil

ELEMENT: REXAVALENT CHROMIUM

Test ug/train vmstd %02
$4-Cr-S¢ 1.46 52.67 6.2
&-Cr-Ne 1.80 50.34 5.91
6-Cr-No 14.30 56.49 6.21
Avg/tot 5.85 53.17 6.1

*

Qsd

607522
578386
629680
1211555

ON CALCULATIONS

ug/md

0.98
1.26
8.94
3.73

Lb/hr

2.23e-03
2.73e-03
2.11E-02
1.76E-02

ib/MMbtu

7.87e-07
9.95-07
7.19€-06
2.99E-06

£

e



Energy Systems Associates acorronation
15991 RED HILL AVE., SUITE 110, TUSTIN, CALIFORNIA 92680

SUBJECT SCE Alswdess pjmruw\@lﬂ Mcu/—,;w\

JOB NO. 5330¢ﬁ_

w SHEET NO. of —
COMPUTED av,é-/_-gé_fﬁ_ons Mcuscxsn BY DATE
Hex Chann
3 ToH Al
—E’——QWL aé———/'““o blat. ue BB —751‘"«%/ Feain
U

I- C.-S  Loomof  Mpx 3FF xo [
.‘/"CL‘S L0033 - Mo = 227 P /.&o |

”k MB@ .bO“{ »-%/Mi

Torta2 Lo

T c-f— > blande N
- &gﬁ = !/;6 C‘*g ) Alq ‘;C‘A’\

M
[-Ce-S 47 s x >
L/’CL"S 4 oo YA le x N

- - ) i ¢ .
*de(qﬂ —n :-?:fﬂ-\ri;g-ﬁ.av- ld(ubé.g = QS’MQ
v

128097

Tt s [Frain
& .00
4, S0

26.7




CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

*
Client/Location..... +e+..SCE/ALGS * Date.....cievreecucanccns 3/12/90
* .
TesSt NUMDEeT .o -veeacsonan . 1-Cr-S * Data By.e-eeecacennoeosas MDM '
* :
Test Method..... eeraaen Chrome * Sample Location.......... So Duct
* i
Fuel....ceoeoaen Ceetaees . 0il * Reference Temp (F)....... 60
*
Control BoX #...+.s4202.. ES-19 * Unit......... Ceerereseene 5 [E
*
Pitot Factor ...... e 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)....cecsn 54.5%96 * Meter Temp (F)....ccee-s. 85.5
*
Stack Press (iwg)........ 2.50 * Stack Temp (F)..... ceaaen 273.3
*
Vel Head (iwg)...-cvaveaen 0.2593 * 02 (%): from CEM........ 4.20
* from portable... 6.20 :
Liquid Vol (ml)...eooen.. 129.9 * €02 (%): from CEM..... 12.30
: * calculated...... 10.83
Meter Press (iwg)........ 0.58 * Start/Stop Time....... «..1526/1744
* ¥ v
Std Sample VOl (SCF)uuvreeeesasasssssssssasscenssoesassansnnas 52.67 '
Metric Sample Vol (cubic meters)..... W eeeetrecaciscacsaanannacs 1.49 EE
MoisSture Fraction......ieeseesensassssssasscsaanscasscssnnnnses 0.103 '
Stack Gas MOl WE. ... .. iivevenncoccnccnsnnasnns R R 28.75 Tﬁ
Stack Gas Velocity (ft/SeC).ceeecnenirecnssnan e sieetcsceaaaas 33.42
Stack Flow Rate (WaCfm) i ueeiienciiiieeeenesaroncsnaanonsnannans 938,706 EE
Stack Flow Rate (AsCfm) .. veeiioineiisennoeassesannssacsnssnnesss 607,522
Isokinetic RAtio (B) . e eeiineneeeeseanessnasasensscncsaanass 97.56 Eg
4
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/location..........SCE/ALGS : Date..... cescatsasanaarne 3/13/90
Test Number...... caeeanas 4~-Cr-N : DAatd BYe««oseocesrsnsoscnns . MDM
Test Method............. . Chrome : Sample Location.......... No Duct
Fuel..... chr s Ceanenas 0il : Reference Temp (F)...-... 60
Contirol BoX #-vveeencenn . ES-8 : Unit........ ces e cae e 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)..... e 0.242
.

Meter Vol (acf).......... 51.698 * Meter Temp (F).vcveeeeann 76.6
Stack Press (iwg)........ 2.60 : Stack Temp (F)eeeeenesneas 257.3
Vel Head (iwg)....ee-uenn 0.2314 : 02 (%): from CEM........ 5.20
. * from portable... £.91

Liquid Vol (ml)....c..... 129.3 * CO2 (%): from CEM........ 12.00
* calculated...... 11.46

Meter Press (iwg)...... .o 0.52 : Start/Stop Time..........1622/1812
Std Sample Vol (SCF)..... Cereinetceteteananaaseaanns Creeeas ... 50.34
Metric Sample Vol (Cubic MeterS) ..iceenecsecveeacasossoscasesass 1.43
Moisture Fraction......eeeeseiineererrneceasncanssannncanan .es 0.107
Stack Gas Mol Wt.......... Cetessasaraas ceaenes ceeeve s eeean .o 28.78
Stack Gas Velocity (ft/SeC) .t ceeetnrcaravssatanessnusscaanan ‘e 31.16
Stack Flow Rate (wacfm).......... cenaae e esessanaan Ceeeeaann 875,124
Stack Flow Rate (dscfm)....vvvinenecaa wecn e Cese e tt e s e 578,386
Isokinetic Ratio (&) ..vienieeinnennannnassnnaosns e e i caaa e . 101.20

1

4.
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EE
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CARNOT 03/19/90 _ §
SAMPLE TRAIN TEST SUMMARY £
— i
Client/Location........ ..SCE/ALGS * Date.....ecuueuvansn e 3/14/90 ’:‘f
Test Number....¢.se4e0... 6-Cr-N : pPata By....eoec-an. e MDM ' ]
Test Method...... seeeraes Chrome E Sample Location.......... No Duct ;lz
Fuel...iooeevesns cereanae 0il : Reference Tenp (F).«.c-.. 60
Control BoX #.....000.... E5-1%9 : Unit...... e e e eanas S
Pitot Factor ............ 0.840 : Meter Cal Factor......... 1.0000: -
Stack Area (sq ft)....... 468.13 * Sample Time (Min)........ 126 £§§
Bar Press (in Hg)p....... 30.30 : Nozzle Diam (in)......... 0.242
, i
Meter Vol (acf).ceeenesenn 59,357 * Meter Temp (Flo-oe-evewean 93.8
Stack Press (iwg)........ 2.60 : Stack Temp (F)-«eeeeueeen. 252.9 EE
Vel Head (iwg)..veeeaeves 00,2665 : 02 (%): from CEM........ 4.60
* from portabkle... 6.21 ”
Liquid Vol (ml)....... .o 126.2 * CO2 (%): from CEM........ 12.30 D
* calculated...... 11.09
Meter Press (iwg)........ 0.61 : Start/Stop Time..... «e...1223/1444 [3
Std SAMP1e VOL (SCF) et uueneeeeeeeenenneaeneanns e etenaaaas 56.49
Metric Sample Vol (cubicC mMetersS).i..e.veseveconosonesassonasaas 1.60 [}
Moisture Fraction....... ceecaenananue ceeteeneensaaaneare 0.094
Stack Gas Mol Wt......c..cuuu Geeenana feesene ceercecaraas 28.89 D
Stack Gas Velocity (ft/sec)........... teiieateret e 33.30
Stack Flow Rate (WaCfm) .. veiieineeecetieeerasnasrasonnsanenasans 935,270 [3
Stack Flow Rate (dscfm)........ S erecsetecacscteatat et et 629,680
Isokinetic Ratio (F).eeiierennaeencann St e et e ettt e . 104.31 E
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RTI Project No. : 2984

Samples : 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(VvI)
Total Cr(VI) Cr(VI) Spike Spike

Sample Vol.(mL) ug/mL ug ug % Recovery
‘Reagent B8lank 100 ND ND
Field Blank 215 ND ND
1-Cr-S 355 0.00206 0.731
1-Cr-S Spk "0,0100 96.4
4-Cr-N 287 0.00313 0.898
6-Cr-N —2—. 0.0248
A7
Detection Limit 0.0014

ND : Non-detectable; less than detection limit
? : Volume was not given
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RTI Project No. : 2984

Samples : QC for Probe Rinse, Filter and Impinger Samples
Company : ESA (P.O0.# 5865)

Analyte : Cr{VI)

Method of Analysis : Ion Chromatography

Samples received : 3-21-90

Report Date : 4-4-90

Cr(vi) Cr(vVI)
ug/mL ug/mL
Sample Found Expected

- - —— - —————— -

Qc 0.0102 0.0100




Curtis & Tompkins, Ltd., Anaivtical Laboratories. Since 1878
: ] 1250 S. Boyle Ave, Los Angeles, CA 90023, Phone (213) 269-742), Fax (213) 268-5328

,,
sl

DATE RECEIVED: 03/21/90
DATE REPORTED: 04/10/90
PAGE 1 OF 2
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LAB NUMBER: 25655 . . -

CLIENT: CARNOT

REPORT ON: FIVE SQURCE SAMPLES

'y

PROJECT #: 5866

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

Labdratdry Dirkctor

Berkelev Wilminaton Los Anaeles




i. 13 Curtis & Tompkins, Lid.

DATE RECEIVED: 03/21/90

LABORATORY NUMBER: 25655

CLIENT: CARNOT DATE DIGESTED: 03/30/90

PROJECT #: 5866 DATE ANALYZED: 04/05/90
DATE REPORTED: 04/10/90 e

LOCATION: SUBMITTED BY CLIENT
PAGE 2 OF 2

METAL: CHRCOMIUM
METHOD: CARB 425

EPA METHOD 7190 _
___________________________________________________________________________ EE
C&T ID SAMPLE ID SAMPLE VOLUME CHROMIUM [:

ug/FRACTION
1 REAGENT BLANK 25 ND (1.25) g
2 FIELD BLANK 25 1.75 E
3 1-Cr-S 25 4.75 E'
4 4-Cr-N 25 4.00 o
5 6-Cr-N 25 15.2 E
5D 6-Cr-N DUFPLICATE 25 16.2
58 6-Cr-N SPIKE (10 ug/fraction spike} 23.6 g
E
e Thama meommaron. TR ;
miaTve ® prermmencE. _’]; """""""""""
9

SPIKE % RECOVERY:

___._—_______._-....._.__.._.-._-_._-._._—__—_._.__—_..._.-._.—._._.__.__—-.__-._—._._..__..___.._,..._..._.____,_. ———— —
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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..... chsesseesanen ...03/16/90
Test Number....coeccoeeees 9~-H20-N : Datad BYeeseeaaoosscaasnans 1G
Test Method.....ooeees ++ - VELOCITY ; Sample Location...... .... No Duct
Fuel..:eoseecerassnsananss - GAS : Reference Temp {(F)....... 60
Control Box #......... “os ES-8 : Unit....... e caenna 5
Pitot Factor ......... aee 0.840 : Meter Cal Factor......... 0.9900
Stack Area (sq ft)....... 468.13 : Sample .Time (Min)........ 36
Bar Press (in Hg)........ 30.20 * Nozzle Diam (in)..........

.
Meter Vol (acf).......... 23.539 * Meter Temp (F)..:iecueeennn 107.7
Stack Press (iwg)....s... 2.50 E Stack Temp (F)...-c.-c.n. 266.4
Vel Head (iWwg).iuveeeanann 0.2217 * 02 (%): from CEM........ 2.70

* from portable... 4.83
Liquid Vol (ml).seeseeeen 81.7 * CO2 (%): from CEM........ 10.80

* calculated...... 9.54
Meter Press (iwg)...seese 1.50 : Start/Stop Time......... .1054/1140
Std Sample Vol (SCF)...... ceswas G et e ssessaascrseannas cessacaas . 21.61
Metric Sample Vol (cubic metérs)...... ........................ 0.61
Moisture Fraction........... et esssescesesaverarraeanas cameeun 0.149
Stack Gas Mol Wt......cvvnnn ctsseresavecrancstansnracane Ceevrean 27.97
Stack Gas Velocity (ft/sec)..... i e4vssssosssseanstentssssenan 31.21
Stack Flow Rate (wacfm)......... cevecsecsaascse cesessanseseasas. 876,731
Stack Flow Rate (dscfm)........... St asacseosrasernnan cesaesene 541,965

Isckinetic Ratio (%)

------------------------------------------
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CARNOT 03/19/90

SAMPLE TRAIN TEST SUMMARY

Client/Location.......... SCE/ALGS S Date.....vcnereenenann ... 3/16/90
Test Number..... tesecasss G=H20-58 * Dat@ By....eeesvaseonccae 1G
Test Method.......... . e+ VELOCITY ; Sample Location.......... So Duct
Fuel. ... ceoeevsesnanan cann GAS : Reference Temp (F)....... 60
Control Box #..... ceseean ES-8 : Unit........... cseseoanns 5
Pitot Factor ............ 0.840 * Meter Cal Factor......... 1.0000°
Stack Area (sgq ft)‘ ....... 468.13 : Sample Time (Min)........ " 36
Bar Press (in Hg)........ 30.20 : Nozzle Diam (in)..........
| .
Meter vol (acf).......... 23.544 * Meter Temp (F)......cc... 103.2
Stack Press (iwg)........ 2.80 : Stack Temp (F).-.ccav. . 286.3
Vel Head (1Wg) .. iecaoans 0.2352 : 02 (%): from CEM........ 2.70
* from portable... 4,33
Liquid Vol (ml).cueceaeean 91.7 * C02 (%): from CEM........ 10.80
' * calculated...... 9.83
Meter Press {(iwg)........ 1.50 : Start/Stop Time......... .0933/1017
Std Sample Vol (SCF).veeeneras ceessasantaanneaseannn Ceseassaas 22.01
Metric Sample Vol (cubicC meters)....cc.ceieecsnecess Cerreeaen 0.62
Moisture Fraction............ tesesensneas ceces e cheesaaaes 0.162
Stack Gas Mol Wt........ ... Gt e seseass et e e anannn e aeae. .. 27.84
Stack Gas Velocity (ft/seC)....ciiienncancccnncenans Ceeaaaeens 32.65
Stack Flow Rate (WaCfm)..e.eiiuieereennooanacanananns . 917,068
S5tack Flow Rate (ASCEM)..ccuerreennonnaanenenaansnnn e 543,875
Isokinetic RAtio (%) eevuvereerenaenneeeeaoneceaanannn Ceeeaeeeas
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Appendix C.10

Fuel Analysis

ESR 53304-2053




oo

] Curtis & Tompkins, Lfd.. Anaivtical Laboratories. Since 1878
1250 8. Boyle Ave., Los Angeles, CA 90023, Phone (213) 269-7421, Fax (213) 268-5328

DATE RECEIVED: 03/21/90
DATE REPORTED: 04/18/%90
PAGE 1 OF 3

P — ._____.__-_-—_-—-«.—-—_——————-—-—-__———_——————n-——-—»——-————————-————'0———-—--

LAB NUMBER: 25657
CLTIENT: CARNOT

REPORT ON: ONE OIL SAMPLE IN DUPLICATE

PROJECT $: 5864

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

e e A g S . T S S T S S S S T o P S e o e o s G SR S S St ey kS

ﬁborw‘iﬁéctor

Lo NN PP VAP s fon b lme Ameenlae
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c% Curtis & Tompkins, Lid.

) DATE RECEIVED: 03/21/90

LABORATORY NUMBRER: 25657-1

CLIENT: CARNOT DATE ANALYZED: 03/26/90

PROJECT #: 5864 DATE REPORTED: 04/18/90
PAGE 2 OF 5

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

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

¥

— . D S Y v i S S — . —— T —— —

METAL RESULT REGULATORY LIMITS -
S STLC I
--ng/L-~ ~
Arsenlc ND (1.1) 5 E
Beryllium ND (0.22) 0.75
Cadmium ND (0.22) 1
Chromium {total) 0.47 560 E
Chromium (VI) ND (0.50) -
Copper ' 0.58 25
Lead ND (1.1) S N
Mercury ND (0.10) 0.2 E
Manganese 0.11 350
_Nickel 4.2 20 ,
Jelenium ND (1.0) 1 B
~zZinc 0.88 250

]
1
1
1
|
1
[}
1
1
1
|
|
1
I
1
1
|
I
]
1
1
|
1
|
H
[}
v TR oo

— —— o v S Tt B T ot s el I D S Ak VA PR P T O P S Sl 0 P S S e

RED SPIKE RED SPIKE E
Arsenic <1 87 Mercury 2 ) 88
Beryllium <1 89 Manganese 2 87
Cadmiunm <1 91 Nickel 1 103 E
Chromium 5 88 Selenium 7 96
Copper 14 91 Z2ing 5 79
Lead 2 99

———.--————_u—-————-———_—_..—-—-....__———.———a——-——........-————_———-.q———--n——_-.—-—---———..-——

‘TR




Q @ Curtis & Tompking, LId.

- ABORATORY NUMBER: 25657-1D DATE RECEIVED: 03/21/90
CLIENT: CARNOT DATE ANALYZ2ED: 04/12/90
PROJECT #: 5864 DATE REPORTED: 04/18/90
LOCATION: SUBMITTED BY CLIENT PAGE 3 OF §

SAMPLE ID: 3/13/90 FUEL OIL

METHODS: EPA 6€010/7000
CAC TITLE 22 METALS IN AQUEQUS SOLUTIONS

._..____--._._______...____._...__......——___-..-—_—.__-_—-—_—.——————-—---n—-n..————_._—-———o———-a-

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 5.3 25
Lead ) ND (1.1} S
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.

- g —a - S i . S —— - . PP = s, . T e Y S A A . i A i 0 L e T o S P S S et el D S e SRS SRR e

RPD SPIKE RED SPIKE
Arsenic 3 103 Mercury 2 96
Beryllium <1 a5 Manganese 18 92
Cadmium -5 76 Nickel 3 101
Chromium 8 85 Selenium G 107
Copper 17 79 Zinc 3 79
Lead 4 87




"LABORATORY NUMBER: 25657-1

"CLIENT: CARNOT
PROJECT #: 5864

LOCATION: SUBMITTED BY CLIENT
SAMPLE ID; 3/13/90 FUEL QIL

é @ Curis & Tompkins, Lt

DATE RECEIVED: 03/21/90
DATE ANALYZ2ED: 04/09/90
DATE REPORTED: 04/18/9¢
PAGE 4 OF 5

—— o o ? o A Tt i . e B S D G S T - S S S T . e S S G A g

o B S TER L G gy v A G SN S S D D I S e G wme M GRS P S Gme D G W mae A R VIR R S Ale G e v S M S S e S S S T v i S P

ASH CONTENT
CARBON
HYDROGEN
NITROGEN
OXYGEN

SULFUR

CHLORINE BY X-RAY DIFF.

BTU/LB.

{mg/L)

AS RECEIVED BASIS
(% by Weight)

.02
85.22
12.54

0.01

2.06

0.15

150
19,035
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E i Energy Systems Associates acorroranion

CERTIFICATION OF SAMPLE RECEIPTY

Samples; ' '
Sampie No. 5330Y- AL
{Project No.
Test No. Complete Description -

4 z
M 3//“?/5‘0
_ 77

Chain of Custody Prior to Shipment:

Released by _, Time and Date Recelved by Time dand Date

7 Iy
YY"

Samples shipped to: Cn‘::& P 4 /@ ,d_{,: .

Samplies shipped from ESA by: Cs > Date -g—,é,/_g
g Air Bil No.

Date - 3 @ Zﬁﬁ

15991 RED HiLL AVENUE, BUITE 110, TUSTIN, CA 82680-7288 7 (714) 255-8520 7 Telecopy: (714) 2580372

ESA DS-057




EPA Fuel "F" factor calculations: Alamitos 5 AB2588

Reference temp, F: 60
Composition by wt, %:
Carbon 85.22
Hydrogen 12.54
Nitrogen 0.01
Sulfur 0.15
Oxygen 2.06
Ash 0.02
Heating value, btu/lb: 19,035
F factor, dscf/mmbtu @ 0% 02: 9,063
Ash content, 1lb/mmbtu: 0.011




. Gas Fuel F Factor Calculation

Pounds per mole

Species Vol % C H N
Methane 84.7 10.16 3.39

Ethane 3.5 0.84 0.21

Propane 0.7 0.25 0.06

Butane + 0.3 0.14 0.03

Carbon dioxide 1.2 0.14

Carbon monoxide 0 0.00

Nitrogen 5.2 1.46
oxygen 1.8

Hydrogen 0 0.00

Total 11.54 3.68 1l.46
Molecular weight 17.64

Weight percent 65.43 20.88 8.25

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, lb/mmbtu:

Alamitos 5 AB2588

60

65.43
20.88
8.25
0.00
5.44

947

20,371

8,449

0.000

0.38
0.00

0.58

0.96
5.44



REPORT
TRUESDAIL LABORATORIES, INC. (/A\\
' i

(. f 14201 FRANKLIN AVENUE
. UHEMISTS - MICROBIOLOGISTS - ENGINEERS TUSTIN. CALIFORNIA 92680
. -— w AREA CODE 714 « 730-6239
RESEARCH - CEVELOPMENT = TESTING AREA CODE 213 e 225-15&4
C ABLE:?: TRUELABSBS
CLIENT Energy Systems Assoclates DATE April 6, 199(

15991 Red Hill Ave., Suite 110
Tustin, California 92680-7388
Attention: Arlene Bell

. RECEIVED March 16, 199

SAMPLE Three (3) Tedlar bags LABORATORY NO. 4440

labeled 9A, 9B, and 9C
P.0O, No.: 53304

' :0. No.: C0138903
INVESTIGATION Edison P.0O. No 013

Analyze for trace benzene by modified EPA Method 602

RESULTS

MODIFIED EPA 602 (Benzene)

Received: 3/16/90

pr Analyzed: 3/16/90
Nanoliters per Liter (ppb)
Benzene
9A-AL ND< 1
9B-AL ND< 1
9C-aL ND< 1

ND = Not detected.

COMPOSITION AND HEAT CONTENT (60 Degrees Fahrenheit)

#1-AL Vatval Gos o

Volume Percent (v/v)

Specific Gravity

Ooxygen 1.8 0.02¢
Nitrogen 5.2 0.05
Methane 84.7 0.469
Carbon dioxide 1.2 0.018
Ethane 3.5 0.036
Propane 0.7 0.01%
n-Butane 0.2 0.004
iso-Butane 0.1 0.002
Total 87.4 Total 0.590

zrh‘j report apl"l"‘}i only to the Sﬁ‘mpl& or samiples, invesiigated and is not necessarily indicative of the quality or condition of apparently identica
simiiar progucts As a mutual protection to clients the public and these Laboratories this rorort is sobhmitted and arcented nr the exeldsie

L




TRuUeEspAIL LABORATORIES, INC.

Energy Systems Associates
Laboratory Number 44401
April 6, 1950

Page Two

ﬁéﬂ

ﬂrﬁ'-‘i'

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

3 #1-AL

:! BTU's per Cubic Foot
BTU's High 947
BTU's Low 854

Respectfully submitted,

TRUESDATIL. LABORATORIES, INC.

| D 2t

e Bramblett, Manager
nstrumental Methods

e dead Bewed o heed Reed Lead Rd




APPENDIX D

CALCULATIONS

D-1 ESR 53304-2053




EfA R

EMISSION CALCULATIONS

1. Sample Volume and Isokinetics

a. Sample gas volume, dscf

Vi otd = 0-03342Vp [Ppar + (H/13.6) M(T o /Tpd(Y)
b. Water vapor volume, scf

Ve std = 0.0472 Vy, (Tres/528°R)}

c. Moisture content, nondimensional

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

"

dery 0.44(% COp) + 0.32(% 0y) + 0.28(% No)
e. Absolute stack pressure, iwg

Ps = Ppap ¥ Psg/13'6
f. Stack velocity, ft/sec

Vg = 2.90 ¢, Japrs [9.9% 28.95
> P PS Mwwet

g. Actual stack gas flow rate, wacfm
Q = (V5)(Agy(60)
h. Standard stack gas flow rate, dscfm
Qgg = Q (1 - Bwo)(Tef/Ts)(Ps/29.92)
i. Percent isokinetic

| = .17.32x Tg (Vp otd) . 528 °R
(1-Bwo}® x V. x Ps x Dn¢ T et

2. Particulate Emissions

a. Grain loading, gr/dscf
C = 0.01543 (M /Vp ctq)
b. Grain Jloading at 12% COp, gr/dscf

Ciog co, = C (12/% COp)

ESA DS-007

Dre [Sraelv]




Page 2 of 3

c. Mass emissions, 1b/hr

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

3. Gaseous Emissions, 1b/hr
M = ppm x 10-6 MWi 1b/1b mole , a5y y 60 min/hr
SV
where SV = specific molar volume of an ideal gas:
385.3 ft3/1b mole for Tpes = 528 °R
379.5 ft3/1b mole for Tref = 520 °R

4. Emissions Rates, Tb/lO6 Btu

a. Fuel factor at 68 °F dscf/106 Btu at o 0>

g = 10803.64(%H) + 1.53(%C) + 0.14(N) + 0.57(%S) - 0.46(%05, fuel)]
68 HHY, Btu/1b '

b. fuel factor at 60 °F

Feo = Fgg (520 °R/528 °R)

c. Gaseous emission factor

'Ib/106 BtUi = ppmj X 10'6 X M X _.._].'_,x F x —20_‘..2....___
b mole SV 20.9-%0>
d. Particulate emission factor
20.
1b/106 Bty = ¢ x LW L p, —2%2
7000 gr 20.9-%02

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

ESA D5-007
Rev. 6/89




Page 3 of 3
Nomenclature:
A = stack area, ft?
Bwo = flue gas moisture content
C12% co, = particulate grain loading, gr/dscf corrected to 12% COp
C = particulate grain loading, gr/dscf
Cp = pitot calibration factor, dimensionless
On = nozzle diameter, in.
F = fuel F factor, dscf/106 Bty at 0% 0y
H = orifice pressure differential, iwg
I = % isokinetics
Mq = mass of collected particulate, mg
M; = mass emissions of Specie§ i, 1b/hr
MW = molecular weight of flue gas
MK ; = molecular weight of species i:
- NOx: 46

co: 28

5021 64

HC: 16
0 = sample time, min. — -
AP = average velocity head, iwg =(J—A:P)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
SV = specific molar volume of an ideal gas at std conditions,

ft3/1b mole
Tm = meter temperature, °R .
Tref = reference temperature, °R
Ts = stack temperature, °R
Ve = stack velocity, ft/sec
Vic = vyolume of liquid collected in impingers, ml
vm = dry meter volume uncorrected, dcf
Vi std = dry meter volume at standard conditions, dscf
"V std = volume of water vapor at standard conditons, scf

Y = meter calibration coefficient

ESA 0S-007
n--. A/KAQ

e —



TRACE SPECIES CALCULATIONS

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

b. ng/dscm = ng/sample train x (35.31/Vp std)

c. ng/Nm3 at 12% C0, = ng/dscm x [Tref(.R)/492 R}] x (12% CO,/% C0,)
d. b/br = ng/dscm x (1 0/10% ng) x (1 1b/454 g) x (1 m3/35.31 ft3)

x Qgq x (60 min/hr)

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

*This formula should he used with discretion.

For example, very low blanks

may mefe]y indicate "noise", and might be disregarded. On the other hand,
very high blank values may indicate sanpling or analysis problems which
should be investigated. It may not be acceptable to use a biank correction

on some projects.

EST 0S-00
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INSTRUMENT STRIP CHARTS

E-1 ESR 53304-2053
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CHAIN OF CUSTODY
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ESR 53304-2053




ifin

E i A Energy Systems Associates acoreoration
s e

CERTIFICATION OF SAMPLE RECEIPT
Samples:

Sample No. _ﬁr_’g'?_—:'OQ"—/?'(
(Project No.

Test No. Complete Description

P Vosu Ll G20 T e LB, B ) 0

/E;é/d/af\‘( -"f>c~ éJ:s’ M-.//A.‘., /folum.z,,w_%,g caf/c.z
7 = :
[~ -5 23 6.3 MJJ/AA?/@,Q/MO. ,;,/,’9',‘_.};,\('@/{[

(G A DY EF b L | proa ca o m;»-—»y« cof(/

G- (o) 429 EF o ) el i o pe 2l
7 =7

Chain of Custody Prior to Shipment:

Released by Time and Date Receivad by

iy
‘:"//%L///% .—;-7/5/4: /900

Time and Date

Samples shippzd to: CQ 7

Sampies shipped from ESAby: (¢ o =F Date ::-/{//90
AL

Carrier: La é 5;_},“/ Air 3117 No.

Date ‘3/;1:/6}0

Samples receivad by:

Company: O 71

3991 RED HILL AVENUE. SUITE 110, TUSTIN. CA 92655- 7386 / (T14) 253.9520 - Tolecopy: (714) 259-0372

vl @,cu_j %%A__\ £SA 05-057
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Energy Systems Associates acoaroration

ol

CERTIFICATION OF SAMPLE RECEIPT

Sanples:

Sample No. _z;v:g‘:)‘BOQ/"A(
(Project No.

Test No. Complete Description
FE Wng e okl 521 65 o B, B [ ) /u;.zj/.’/
/:’4/()(/@,««. 9>$£34—u~—.////~a, fab{ua-./ <

/—(:"--S— L > £ &--A/,'_}/é-::t; Pl LY ;.w-/@.. /ch

(= A Gl v &P Mf(’é{’ﬁ{—u’, lgﬁrax(m.ﬂ/g— /},de‘g{é

e ComAl 52 &3 Mf,/é..L 21l fhraat” S : : “:? P

Chain of Custody Prior to Shipment:

Re‘leased by . T1me and Date Received by Time and Date
s é;%z/ﬁfo 4560
Samples shipped to: o7
Semples shippzd from E£SA by: o == - Date 3‘/'-(/9‘”
. Carrier: Lo ,_/m_ M_,_/ Air 8111 Ro.
Semples recefved by: Date A _
Copany:

12997 RED HILL AVENUE, BUITE 1¢, TUSTIN. CA 620807358 ¢ (714) 258-9520 ¢ Tolozopy: {71¢) 259-C372

2 /{;,Lw*,f %5/%,/_‘% | ESA 05-G57
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E i A Energy Systems Associates acorrorarion - G <
e

. CERTIFICATION OF SAMPLE RECEIPT

Samples:

Sample No. e S 3309 — AL
(Project No.

Test No. Complete Description
ol S N

(8) _GMM/ 23 63 e Lo, pnd i “’ézcig;r
(.C) £=Cr=35~ G423 6.3 tremn //4‘-'-, kmzd.d\'l-//, /,.r—u.g@f—- (‘r:véz(—)'_’/— TSI L

(4¢>-=73) 63-2/8)

L)) 4’:'0" c”>9 63 i /AS‘ y/ozuc:m//w d/(—"(/-—‘?&>)[,

- Dy (63-273)
CE) GoComrd 550473 e LK mz_%m&/&"% v
. (&>~ 2%D) (63-2/>) s

Chain of Custody Prior to Shipment:

Released by Time and Date |l Received by ~ Time and Date

7 /://7/
L L o s fhbe
Pl A4

|

Samples shippad to: parawil
ﬁ‘xﬁ**;‘f”t/1’%¢#7tﬁ? /4£1~4/’
-, <:f
Samples shipped from ESA by: />S4 lonorss e Date _3-A-o e
Carrier: Air Bill No.
Samples raceived by: WWAA//?/ Date 5 /;!I /Cio
V_r e '
Company:

15991 RED HILL AVENUE, SUIITE 110, TUSTIN, CA 92680-7358 / (714) 258-9520 / Telecapy: {714} 258-0372

. p —_ ESA 05-057
Hgnsinne Y T
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Samples:

A Energy Systems Associates acorronarion
/Olé/ C’?

CERTIFICIION OF SAMPLE RECEIPT

Sample No. _-7;{5—‘3’_'3'09/'"4‘—/
(Project No.
Test No. Complete Descripiion
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S -5 &> 8 3 srem //J-‘-—\,«,%’_b/ ;_Jo_./Q. /l'?:;_é/-\ca_/{z
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Go Gt 521635 mr Ll pulinds e pped
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= A 7 7 ?///9/40 /906
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CERTIFICATION OF SAMPLE RECEIPT

Samples:
Sample No. /é%)«zw// = SZ3CY
(Project Ho.

Test No. Complete Description
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Szagles received by: }?<,13§2l2%z4 Date
Company: ‘E;%fa&)(>fx) -
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CERTIFICATION OF SAMPLE RECELPT

Samples:
Sample No.gﬁ‘bgoﬁ"'ﬂz
(Project No.

Test No. Complete Description
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Samples shippad to: jjﬁ;JQSOQ‘VL_

Samples shipped from ESA by: MCMAMQ

/
Carrier: é/ﬂjipéuf'ﬂ&,
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air B Ho.

Date %/[QZ? 0
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Samples:
Sample No. 11:‘{'3309’-‘4(
.(Project Na,

Tast No. Complete Description
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Sample No. =#= .S 330% — 2L
(Project No.

Test No. Complete Description
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Project No.
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CERTIFICATION OF SAMPLE RECEIPT

Semples:

Sample No. &3 3092

(Project No.
" Test No. Complete Description
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CEQTIFICATION OF SAMPLE RECEIPT

Sampies: Koj-_a/ =z S3IZO> /7)Z
Sample No. .
{Project No.
Test No. ‘ - Complete Description
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REAGENT CHAIN OF CUSTODY

Clien:: T(.ii///czmr/é¢ Charge No.: S 330 &

Prajzzt Manager: ,JE///&/&/‘«/

REGENTS - Enter quaniity and circle description

v Wazter DI @; ) Lo: #
- Acetone ACS @97 ‘ Lot #
Hexane ACS GC2) .0 Lot #
IPA ACS Lot #
H,0, . 30% Other Lot # |
MeCl, ACS GC2 Lot #

Y7 O
g7 5’7///0%//0%/5.{0,_
2L &G
SO K /.?/\J/// 9&»—’4\

FILTERS - Quartity and Description
Glass Fiber 110mm 63mm 47mm 45mm 37mm

Teflon 10mm &5 7 E3-2/6 /., 0L FE3- 22
TAOTIS x T >ua08
He 2 v
1?5?/%/2/99 e T Y -2 vC,é-owS/ T,
- 5’ Seorll
"5
& X2 T u Il

1 ESA MSC-136




BOTTLES - Quantity (
1000ml Nalgene '
500ml Nalgene
259ml Nalgene

500ml I-chem

é’ ch" 1000ml Actd Washed
5’ cs _ 500ml Acid Washed -

250ml Acid Washed

LAB SUPPLY CHECK LIST
Silica Gel
——Gloves (small and large)

\Aash Bottles
'~ Foil
‘/Baggies

—————

/ﬁg ~ Sample Labels
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.=~ Paper Towels
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' 7 Tweezers

—"Brushes . -
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