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SECTION 1.0 

INTRODUCTION 

Carnot, formerly the California Division of Energy Systems Associates, was contracted 

by the Southern California Edison Company (SCE) to provide emissions measurement services in 

support of their preparation of emission inventoly 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 fring gas fuel for: 

formaldehyde 
benzene 

I Triplicate emissions tests were conducted while fring residual fuel oil for 

formaldehyde 
benzene 
polycyclic aromatic hydrocarbons (PAH) 

manganese, mercury, nickel, selenium and zinc) 
chromium and hexavalent chromium 
additional full set of metals by EPA draft metals method for 
CARB validation study 

- full set of metals (arsenic, beryllium, cadmium, copper, lead 
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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 Mdligan, Russell Pence, Paul Ewing, and Lany Farrington. Mike Escarcega and 

Bernie Rapan of SCE coordinated all test activities. 

Table 1-1 summarizes the results of the emissions tests while fuing 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:O. 
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TABLE 1-1 
SUMMARY OF AB2588 EMISSIONS TEST RESULTS 

Species 

SCE/ALAMITOS UNIT NO. 5 
NATURAL GAS FUEL 

March 12-16, 1990 

Benzene: 

PPb 
Ib/hr 
Ib/MMBtu 

Formaldehyde 

PPb 
Ib/hr 
Ib/MMBtu 

ND < I  
ND <0.013 

ND <2.2 x lo4 

41 
0.24 

3.9 x 10-5 

1-3 ESR 53304-2053 



TABLE 1-2 
SUMMARY OF AB2588 EMISSIONS TEST RESULTS 

SCE/ALAhtI'I'OS UNIT NO. 5 
RESIDUAL FUEL OIL 

March 12-16, 1990 

Species 

Benzene: 

PPb 
lb/hr 
Ib/MMBtu 

Formaldehyde 

PPb 
lb/hr 
Ib/MMBtu 

Total PAH 

Pdm' 
Ib/hr 
Ib/MMBtu 

ND < 1  
ND <0.016 

ND <2.4 x lo4 

ND <10 
ND <0.059 

ND <1.1 x los 

4.03 
0.0185 

3.26 x 10" 
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TABLE 1-3 
SUMMARY OF TRACE METALS RESULTS 

SCE/ALAMlTOS UNIT NO. 5 

lb/hr lb/MMBtu Metal Pdm' 

0.12 2.0 io5 

<8.8 x lo4 < 1 5  10.' 

Arsenic 25.3 

BeIyllium <0.19 

<7.9 io5 < 1.4 x 10" 

0.038 6.4 x 10" 

0.018 3.0 x 10" 

Cadmium < 1.8 

Chromium (total) 8.0 

Chromium (hexavalent) 3.7 

0.068 1.2 105 

0.12 2.2 105 

Copper 14.8 

Lead 27.1 

Manganese 32.7 0.14 2.6 x 10.' 

ND <0.022 ND <4.0 x 10" Mercury ND 4.0 

Nickel 371 

Selenium <4.2 

zinc * 566 

1.70 3.0 x lo4 

<0.019 <3.4 x 10" 

2.59 4.5 x lo4 
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TABLE 1-4 
FUEL ANALYSIS SUMMARY 
SCE/ALAMITOS UNIT NO. 5 

RESIDUAL FUEL OIL 
March 12-16. 1990 

Parameter 

Btu/lb (HHV) 
Carbon, % 

Hydrogen, % 

Nitrogen, % 

Oxygen, % 

Sulfur, % 

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

Chlorine, mg/l 

Arsenic, mg/l 

Beryllium, mg/l 

Cadmium mg/l 

Chromium, mg/l 

Hexavalent Chromium, mg/l 

Copper, mg/l 
Lead, mg/l 

Mercury, mg/l 

Manganese, mg/l 

Nickel, mg/l 

Selenium, mg/l 

Zinc, mg/l 

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 <OS0 

2.9 

ND <1.1 

ND <0.10 

0.23 

6.7 

ND < L O  
0.94 

ND - not detected 
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Unit 5 th Alamit 

SECTION 2.0 

UNIT DESCRIPTION 

Generating Station consists c a Babcock an 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 fxing natural gas or residual fuel oil via 16 cells/32 burners. 

The cells are arranged in a 4 x 4 opposed firing pattern. Gas flow through the boiler is provided 

by 2 forced draft fans. The gas flow is divided into two separate streams each with a fan and a 

horizontal rotary air preheater. Flue gas recirculation is injected through the furnace hopper at  

lower loads for steam temperature control and to the windbox at higher loads for NO, control. 

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

TEST DESCRIPTION 

3.1 TEST CONDITIONS A N D  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 fring 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, incluchg 

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

TABLE 3-1 
TEST SUMMARY 

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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TABLE 3-2 
UNIT OPERATION DURING AI32588 TESTING 

SCE/ALAMITOS UNIT NO. 5 
March 12-16, 1990 

_ _ ~  ~ 

TillX Load Test 
No. Date FromjTo Method Location Fuel Mw Ner 

1-Chr-S 

>Mils-N 
2-MtlsS 

3-Mils-N 
3-MilsS 

4-Cr-N 

5-Mtls-N 
5-MtlrS 

SA-Benz 
SB-Benz 
SCBcnz 
5D-Benz 

W I - N  
6 P A H S  

Cr-Blank 
PAH-Blank 

7-PAH-N 

a p m s  

8A-Form 
8B-FQC 
8C-Form 

9-Vel-N 
9-VelS 

9 A - k N  
9BBenz 
9GBenz 

9A-Form 
9BForm 
X-Form 

Metals Blank 
hletals Blanl: 

3/12 

3/13 
3/13 

3/13 
3/13 

3/13 

3/14 
3/14 

3/14 
3/14 
3/14 
3/14 

3/14 
3/14 

3/i5 
3/15 

3/15 

3/15 

3/15 
3/15 
3/15 

3/16 
3/16 

3/16 
3/16 
3/16 

3/16 
3/16 
3/16 

3/16 
3/16 

1526/1744 

0906/1124 
0906/11M 

1323/1546 
i3m/iw 

1622/1842 

m / 1 o n  
0825/1045 

0902/0912 

0946 / a951 
1006 / 102.0 

1223/1444 

0919/0928 

1256/1634 

-09oO 
-1103 

0902/1245 

152611744 

1405/1435 

1614 f 1644 
1538/1608 

1Os4/1140 

0930/0950 
0955/1015 
1110/1l30 

0933/1017 

0937/1007 
1015/1045 
1112/1142 

Chrome 

Metals 
Metals 

Metals 
Metals 

Chrome 

Mctals 
Metals 

Benzene 
Benzene 
Benzene 
Benzene 

Chrome 
PAH 

Chrome 
PAH 

PAH 

PAH 

Formaldehyde 
Formaldehyde 
Formaldehyde 

- 

214 
214 

410A 
410A 
410A 

430 
430 . 
430 

South Duct 

North DUU 
South Dua 

North Duct 
South D u a  

North Duct 

North Dua 
South D u a  

North Dua  
North D u a  
South D u a  
South D u a  

North D u a  
South Duct 

South Duct 
South Dud 

North DuU 

South Duct 

North 4-3 
South >3 
South 3-5 

North Dua 
South Duct 

South 3-3 
South 4-3 
North 2-3 

South 3-3 
South 4-3 
North 4 3  

Oil 

Oil 
Oil 

Oil 
Oil 

Oil 

oil 
Oil 

Oil 
Oil 
Oil 
Oil 

Oil 
Oil 

Oil 
oil 

Oil 

Oil 

Oil 
Oil 
Oil 

Gas 
Gas 

Gas 
Gas 
Gas 

Gas 
Gas 
Gas 

- - 

472 

471 
471 

468 
468 

470 

465 
465 

465 
465 
465 
465 

466 
466 

- 
- 

471 

410 

470 
470 
470 

476 
476 

476 
416 
416 

416 
416 
476 

- 
- 
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3.2 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  rim 

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. 

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

2. 

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 8, the 

sample port location meets the acceptability criteria given in EPA Method 1, Section 2.5 (alternate 

measurement site selection procedure). Figure 3-1 shows a diagram of the sample port location and 

sample point layout. 

3.3 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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3.3.1 Benzene 

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

The samples were analyzed by gas chromatography by Truesdail Laboratories in Tustin, California. 

3.3.2 Formaldehvde 

Triplicate formaldehyde samples on each fuel type were collected non-&kinetically 

using midget impingers in acidic 2,4-dinitrophenylhydrazine solution. The analyses for formaldehyde 

were performed by HPLC by Radian Laboratories, in Austin, Texas. 

3.3.3 Polvcvclic Aromatic Hvdrocarbons (PAHI 

Triplicate PAH samples were collected according to the sampling procedures of CAW 

Method 429 on oil fuel only. This method is known as the semi-VOST or "Modified Method 5". 

Table 3-4 summarizes the pertinent information for these tests. In this procedure, a sample is 

collected isokinetically and passed through a heated Method 5 filter followed by an XAD-2 sorbent 

module in a water-cooled jacket. The sorbent module is followed by an impinger train to collect 

moisture and any PAH that might pass through the resi!. 

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 
Benzowltluoranthene 
Benzo[a]pyrene 
Benzo[g,h,i]perylene 
Chrysene 
Dibenz[a,h]anthracene 
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TABLE 3 4  
PAH TEST INFORMATION I 

I Sampling Method 

Analytical Method 

Analytical Laboratory 

Expected Levels 

Analytical Lower Detection Limit 

Sample Volumes 

Internal Standards 

Surrogate Standards 

Blank 

Fractions to be Analyzed 

I 

3 
I 

I 
I 

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 m3 (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 frst 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 

3-1 ESR 53304-2053 



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

A full field blank was collected and analyzed for PAH. For a field blank, a separate 

sample train was assembled, transported, leak checked, rinsed, and recovered in the same way as 

the sample train. This provided a blank value not only for the analytical procedures but also for 

the reagents, fdter, and any possible contamination introduced by sample handling. 

3.3.4 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 defmed as arsenic, beryllium, cadmium, total and hexavalent chromium, copper, lead, 

manganese, mercury, nickel, selenium and zinc. In addition, the California Air Resources Board 

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

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

Samples for all of the metals identified above were collected by three different sample 

trains, as discussed in the following subsections. Triplicate sampling using each of the three sample 

trains was performed. 

3.3.4.1 Multiole 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 C A M  Method 5 train, with the following exceptions: 

1. 

2. 

The fdter is teflonioated fiberglass to minimize interferences. 

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

The thud impinger contains an acidified potassium permanganate 
solution to collect any mercury that is not collected in the nitric 
acid impingers. 

3. 
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TABLE 3-5 
FULL SET OF METALS ANALYSIS 

Sampling 
Metal Method 

Analytical Detection Limit 
Method Pgim3 

Chromium 

Hexavalent 
Chromium 

Beryllium 

Arsenic 

Cadmium 

Copper 

Lead 

Manganese 

Mercluy 

Nickel 

Selenium 

Zinc 

CARB 425 

CARB 425 
w/O.l N NaOH 

EPA Draft Metals 
Method 

CARB Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

EPA Draft Metals 
Method 

Graphite Furnace AA 

Ion Chromatography 

ICP 

Graphite Furnace 

ICP 

ICP 

ICP 

ICP 

Cold Vapor AA 

ICP 

ICP 

ICP 

1.3 

0.4 

0.4 

0.5 

0.6 

0.8 

4.2 

0.8 

2.1 

0.8 

4.2 

3.7 

~ 
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Analyses for these ten metals were performed by ICP, graphite furnace or cold vapor 

atomic absorption, depending upon the metal. Decomposition of each sample fraction is described 

in the EPA draft method. Whenever possible, decomposed sample portions were combined to 

achieve the lowest detection limits possible for these samples. Five percent of the decomposed 

probe wash/filter extract and 5% of the nitric acid/peroxide impinger catch was removed for 

mercury analysis. The remaining 95% of these sample portions was concentrated to a total volume 

of 50 ml and analyzed for metals. The probe wash/fdter portion and the impinger catch portion 

of each train was analyzed separately. The Kh4n0, 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 fmal results. 

3.3.4.2 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 involv&g ion chromatography for analysis of hexavalent chromium. The& changes to 

CARB Method 425 are summarized in Table 3-6. 

The major differences of the modiEied 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. 

3-10 ESR 53304-2053 



TABLE 3-6 
HEXAVALENT CHROMIUM MEASUREMENT TECHNIQUES 

Method CARE 425 

Train configuration 

Filter Material 

Impingers 

Analytical method 

Hexchrome detection 
limit, &train 

Specified maximum sample 
storage time 

Wet impingement 

Tefloncoated fiberglass backup filter 

0.01 N NaOH 

Ion chromatography 

0.3 

None 

3.3.5 Residual Fuel Oil Samoles 

Two residual fuel oil samples were collected by S C E  and analyzed for: 
- Btu/lb 
- carbon, hydrogen, oxygen, nitrogen 
- suf i r  

ash content 
chloride 
full set of metals to include: 
arseniq beryllium, cadmium, total and hexavalent chromium, copper, lead, 
manganese, mercury, nickel, selenium and zinc. 

These analyses were performed by Curtis and Tornpkins. 
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3.4 QUALlTY ASSURANCE 

Carnot has a rigorous ongoing QA program to ensure that highquality data is obtained 

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

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

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

Preparation of a QA manual for internal use 

Standardization of reporting and review procedures 

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

Scheduling of internal QA and training meetings 

Complete documentation of instrument calibration and CEM 
performance data 

Adherence to method-specific QA procedures for all testing 

Personnel training 

Monitoring of new and emerging methods and technologies. 

- 

~~ 

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

1. Equipment calibration data 

2. CEM calibration data 

3. CEM performance data 

4. 

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. 

Chain of custody on all samples 
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SECTION 4.0 

RESULTS 

This m i o n  presents the results of the emissions tests performed at SCE's Alamitos 
AU data sheets, calculations, laboratory reports and qu&Cy Generating Station Unit No. 5. 

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 t a t s  are presented in the following subsections. 

4.1 Benzene 
4 2  Formaldehyde 
4 3  Polycyclic Aromatic Hydrocarbons (PAH) 
4.4 Metals 
4 5  Chromium and Hexavalent Chromium 
4.6 Fuel Analysis 
4.7 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 

Species 

Benzene: 

PPb 
Ib/hr 
Ib/MMBtu 

Formaldehyde 

PPb 
Ib/hr 
Ib/MMBtu 

ND <1  
ND 4.013 

ND <2.2 x lo4 

47 
0.24 

3.9 1 0 5  
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TABLE 4-2 
SUMUARY OF AB2588 EMISSIONS TEST RESULTS 

RESIDUAL FUEL OIL 
March 12-16, 1990 

scE/ALAMITos UNIT NO. 5 

Species 

Benzene: 

PPb 
Ib/hr 
Ib/MMBtu 

Formaldehyde 

PPb 
Ib/hr 
Ib/MMBtu 

Total PAH 

vg/m3 
lb/hr 
Ib/MMBtu 

ND < 1  
ND <0.016 

ND <2.4 x lo4 

ND <10 
ND co.059 

ND <1.1 x 105 

4.03 
0.0185 

3.26 x lo4 
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TABLE 4-3 
SUMMARY OF TRACE METALS RESULTS 

SCE/ALAMlTOS UNIT NO. 5 

Metal Pgim3 Ib/hr Ib/MMBtu 

253 0.12 2.0 x lo5 

<0.19 <8.8 x lo4 <15 x 10-7 

Arsenic 

Beryllium 

< 1.8 <7.9 x 105 ~ 1 . 4  x lo4 Cadmium 

8.0 0.038 6.4 x lo4 Chromium (total) 

Chromium (hexavalent) 3.7 0.018 3.0 x lod 

Copper 14.8 0.068 1.2 x los 

2.2 x lo5 Lead 27.1 0.12 

32.7 0.14 2.6 x 10.’ 

ND <5.0 ND <0.022 ND <4.0 x lo4 

377 1.70 3.0 x lo4 

Manganese 

Mercury 

Nickel 

Selenium 

~ 

<42 <0.019 <3.4 x lo4 

zinc 566 2.59 4.5 x lo4 
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TABLE 4-6 
FORMALDEHYDE RESULTS 
SCE/ALAMITOS UNIT NO. 5 

MARCH 1990 

Test No. 8A-F0m-N 8B-F0rm-S 8C-Form-S Average I 

r 
, 

Date 03/15/90 03/15/90 03/15/90 

PPb ND <8 ND <11 ND <I1 ND <lO 

Ib/hr __ - -- ND <5.9 x 102*' 

Ib/MMBtu ND <8.3 x 10" ND <1.1 x 10" ND <1.2 x io5 ND < i . i  x 1 0 5  I 

Test No. 9A-Form4 9B-F0m-S 9GForm-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** 
I 

Ib/MMBtu 6.3 x 10.' 2.6 x io5  3.0 1 0 5  3.9 x io5 

Ib/hr for individual test duct 

* *  unit total Ib/hr (both ducts) 

NOTE: Results on gas fuel are blank corrected 
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4.3 PAH 

PAH samples were analyzed by Zenon Environmental, Ontario, Canada. Results for 

the PAH tests are presented in Table 4-7. Detailed results, including test by test breakdowns and 

field blank results, are presented in Appendix C.6 The average total PAH values were: 

Total PAH, pg/dscm 4.03 

Total PAH, Ib/hr 1.85 x 10” 

Total PAH, Ib/MMBtu 3.26 x lod 

The total PAH values reported above are comprised of the following components: 

1. 

2. Naphthalene: 82% 

3. Other species detected: 16% 

Detection limits for eight species not detected: 2% 

Naphthalene accounts for 82% of the total PAH measured. It should be noted that naphthalene 

is a decomposition product of XAD-2 resin. Although resin modules are stored in ice chests to 

minimize decomposition, it is still common to see measurable naphthalene levels in both PAH test 

samples and in blank samples. For this test series, there were 13 micrograms of naphthalene 

detected in the field blank, and 19 to 24 micrograms detected in the test samples. It is possible that 

much of the reported naphthalene emissions (after correction for field blank values) are  due to 

resin decomposition and not to unit emissions. 
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TABLE 4-4 
FUEL ANALYSIS SUMMARY 
SCE/ALAMlTOS UNIT NO. 5 

RESIDUAL FUEL OIL 
March 12-16, 1990 

Parameter 

Btu/lb (HHV) 

Carbon, % 

Hydrogen, % 

Nitrogen, % 

Oxygen, 9% 
Sulfur, % 

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

Chlorine, mg/l 

Arsenic, mg/l 

Beryllium, mg/l 

Cadmium mg/l 

Chromium, mg/l 

Hexavalent Chromium, mg/l 

Copper, mg/l 

Lead, mg/l 
Mercury, mg/l 

Manganese, mg/l 

Nickel, mg/l 

Selenium, mg/l 

Zinc, mg/l 

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 <os0 

2.9 
ND <1.1 
ND <0.10 

0.23 

6.1 

ND <1.0 

0.94 

ND - not detected 
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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 SB-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/h ND <0.016 

Ib/MhtBtu 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 NLI < 1  

Ib/hr ND <0.013 

---lb;/MMBtu ND 4 . 2  x 104 
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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 presented in Appendix C.5. 

No formaldehyde was detected on oil fueL 

Detectable levels were found on gas fueL The average concentration was 47 ppb, and 

the average emission rate was 3.9 x lo5 Ib/MMBtu. 

I 
I 

i 
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TABLE 4-7 
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS 

SCE/AIAMlTOS UNIT NO. 5 
MARCH 1990 

Test No. 

Date: 

6-PAHS 1-PAH-N 8-PAH-N 

03/14/89 03/15/89 (U/lS/89 

Average 

' Naphthalene 
7 AcenaphtGlem 
5 Acenaphthene 
0 Fluorene 
! Phenanthrene 
L Anthracene 
7' Fluoranthene 
i Pyrene 
1 Benz(a)anthricene 
i -Chrysene. 
.: Benzo@+k)fluoranhene 
: Benzo(a)wene 

' ., Indeno(1,Wd)pyrene 
I-. Dibeiuo(qh)anthracene 
< Benzo(g,hj)perylene 

TOTAL. PAH 

3.1 
N D  <a11 

1 .m 
,044 
.w 
,013 

ND <.011 
ND <.011 
ND <.011 
m <.011 
ND <.011 
ND <.011 
ND <.011 
ND <a11 
ND <.on 

412 

20 
ND <m 

o n  ' 

.om 

.an 
ND <m 
.On 
.m 

ND <.m 
ND <m 
ND <m 
ND <m 
ND <m 
ND <m 
ND <m 

273 

4 8  
ND <.on  

.l2 

.w 
a15 

ND <.011 
ND <.011 
ND <a11 
ND C.011 
ND <.011 
ND <.011 
ND <.011 
ND <a11 
ND <.011 
ND <.011 

5.05 

329 
N D  <0.01 

0.57 
0.03 
0.03 
0.01 
co.01 
co.01 

ND <0.01 
ND <0.01 
ND <0.01 
ND <0.01 
ND <0.01 
ND <0.01 
ND <0.01 

4.03 

151 x loz 
ND < 4 . a  105 

2.60 103 

1.40 x 104 
4.96 105 

< s a x  105 
<4.78 105 

m < 4 . a  io5 
m ~ 4 . 6 3  io5 
m <4 .a  1 0 5  
ND < 4 . a  loJ 
m < 4 . a  105  
ND < 4 . a  105 
ND < 4 . a  105 

1.85 x 102 

1.45 x lo4 

2.67 x 10' '. 
ND <8.is 

45s 10.' 

8.73 lo9 ' 
255 x 10" '- 

2.45 x 10" ' 
<9.41 x lo9 -' 
<8.42 10.~ 

ND <8.is 1 0 . ~  
rm ~8.15 - 

ND <8.1s 109 
ND 10" ' 
ND <8.15 109 ' .  
ND <8.is lo9 ' 

m <8.1s 109 

326 x 104 
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4.4 METALS 

The results of the metals tests from the rnulthetals train are s u m m a r i d  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 lb/hr. Six metals were emitted 

at rates between 0.0079 and 0.14 lb/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 fdter fraction, 

and the impinger fraction. The -0, hpinger  was analyzed for mercury only. On some tests, 

a metal was not detected in one of the two fractions. In this case, the detection h i t  was added 

to the result of the other fraction. This is noted by the "<' designation on some results. AU 
detected results were blank corrected using the reagent blank. 
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TABLE 4-8 
METALS EMISSIONS RESULTS FROM EPA DRAFT METHOD 

SCEIALAMITOS UNIT NO. 5 
RESIDUAL OIL 

TesrNo. 2-NoRh Zsouth %North 3south 5-Nonh Ssouth Average 

Row rate, 1,218,OOo 
drcfm (stack) 

02, $5 55 6.1 6.7 6.4 6.0 5.9 6.1 

specie5 rdm’ ’ &m’ rg/m’ rp/m3 rg/m’ 4 m ’  Ib/ht Ib/MMBtu 

ArwniC 120 <9.9 16.0 < 153 153 833 253 0.12 2.0 ioJ 

Belyllium <0.15 <0.46 <O.M <0.17 <0.17 <0.17 <o.n <8.8 io4 <i.s l o 7  

Cadmium <21 < 1.8 <3.1 < 12 < 1.4 <0.8 18 <7.9 l o 3  < 1.4 lod 

Copper 103 30.4 11.4 12.9 14.7 9.0 148 0.068 12 

Lead 23.9 31.7 34.1 343 223 16.0 27.1 0.U 22 105 

Manganese 81.1 192. 14.0 6.1. 172 583 327 0.14 2.6 10.~ 

Merary ND <7.7 ND <59 ND <4.0 ND <43 ND c38 ND <45 ND <5.0 ND <0.022 ND <4.0 x lod 

Nickel 466 322 407 363 408 2% 377 1.70 3.0 x lo4 

Selenium ND <2.7 < 24 c11.4 <33 ND <20 <35 <42 <0.019 <3.4 x 104 

Zinc 449 1,167 418 442 524 394 566 259 4.5 x 104 

These samples include the mterable partiadate fraction only - the impinge1 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/hr. 

I 
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TABLE 4-9 
CHROMIUM AND HEXAVALENT CHROMIUM EMlSSIONS 

SCE/ALAMIToS UNIT NO. 5 
RESIDUAL OIL 

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

Flow rate, dscfm 607,500' 578,400* 629,700' 1,211,555** 

0 ,  96 6.20 5.91 6.21 6.11 

Chromium 

w / m 3  4.02 3.16 16.81 8.0 

Ib/hr .0092* .0068' .040' .038** 

lb/MMBtu 3.2 x IO' 2.5 x '10" 1.4 x 10.' 6.4 x 10" 

Hexavalent Chromium 

M/m3 0.98 1.26 8.94 3.73 

Ib/hr .Om* .0027* ,021' .om** 
lb/MMBtu 7.9 x 10'' 9.9 10-7 7.2 x lo4 3.0 x 10" 

* 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/ALAh4lTOS GENERATION STATION UNIT NO. 5 

March 12-15, 1990 
.. RESIDUAL FUEL OIL 

Parameter 

Btu/lb (HHV) 
Carbon, % 

Hydrogen, % 

Nitrogen, % 

Oxygen, % 

Sulfur, % 

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

Chlorine, mg/l 

Arsenic, mg/l 

Beryllium, mg/l 

Cadmium mg/l 

Chromium, mg/l 

Hexavalent Chromium, mg/l 

Copper, mg/l 

Lead, mg/l 
Mercury, mg/l 

Manganese, mg/l 

Nickel, mg/l 

Selenium, mg/l 

Zinc, mg/l 

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 

6.1 

ND < L O  

0.94 

ND - not detected 

4-17 ESR 53304-2053 



TABLE 4-1 1 
FUEL ANALYSIS SUMMARY 

SCE/ALAhfITOS GENERATION STATION UNIT NO. 5 
NATURAL GAS FUEL 

MARCH 16, 1990 

Volume 70 

Methane 

Ethane 

Propane 

Butane 

co, 
Nitrogen 

Oxygen 

Higher heating value, Btu/sd ~~ 

at 60°F 

F factor, dsd/MMBtu @ 0% 0, 
and 60°F 

84.7 

3.5 

0.7 

0.3 

1.2 

5.2 

1.8 

947 

8,449 
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4.7 TEST SUMMARY AND ISOKINETICS 

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

All tests were within the required range of 90 to 110% isokinetics. 
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TABLE 4-12 
SUMMARY OF TEST CONDITIONS FOR ISOKTNETIC AN VELOCITY TESTS 

SCE/ALAMITOS UNIT NO. 5 
MARCH 1990 

~~ ~ 

% Isokinetic Test Date T i e  "m, Qd 01 co2 

l C r 4  

2-Mtls-N 
2-MtM 

3-Mils-N 
3-MtM 

443-N 

5-Mtls-N 
S M t M  

6.0-N 
6-PAHS 

7-PAH-N 

wAHs 

9-Vel-N 
9-Vel4 

3/12 

3113 
3/13 

3/13 
3113 

3113 

3/14 
3/14 

3/14 
3/14 

3/15 

3/15 

3/16 
3/16 

1526/1?44 

owa/ll24 
oWa/llu, 

1323/1546 
1323/1547 

1622/1&12 

0825/1057 
0825/1045 

1223/1444 
1256/1634 

09021245 

1526/1744 
~ 

1054/1140 
0933/1017 

52.67 

4135 
53.47 

5288 
5'62 

5034 

5537 
55.14 

56.49 
79.90 

78.61 

8135 

21.61 
22.01 

607,522 

m,445 

62334  
633,724 

518,384 

630,ooL 
635,740 

629,680 
649,848 

574,573 

627.634 

653,537 

541965 
543.875 

6 2 0  

5-51 
6.09 

6.68 
6.44 

5.91 

5.99 
5.85 

621 
6.05 

632 

6.48 

4 s  
433 

10.83 

11.81 
1136 

10.91 
11.10 

11.46 

11.61 
11.72 

11.09 
11.21 

11.01 

10.80 

9.54 
9.83 

975.5 

95-50 
95.87 

98.63 
10230 

10120 

102.19 
97.60 

10431 
92.23 

106.05 

95.65 

- 
- 
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APPENDIX A 

MEASUREMENT PROCEDURES 

Oxygen (4) by Continuous Analyzer 

Carbon Dioxide (COJ by Continuous Analyzer 

Benzene by Gas Chromatography , 

Semi-Volatile Organic Sampling Train Procedures 

Formaldehyde by HPX 
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Method: Oxygen (0,) by Continuous Analyzer 

Applicable 
Ref. Methods: 

Principle: 

Analyzer: 

Measurement 
Principle: 

Ranges: 

Accuracy: 

output: 

Interferences: 

Response 
Time: 

Sampling 
Procedure: 

Analytical 
Procedure: 

Special 
Calibration 
Procedure: 

EPA 3 4  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 0, concentration. 

Teledyne Model 326A 

Electrochemical cell 

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

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 f lue gas sample is collected and conditioned using the CEM 
system described previously. If Method 20 is used, that method’s specific 
procedures for seleaing 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 0, 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 0, by volume. 

The measurement cells used with the 0, 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 (COJ 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 C02 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 repres'entatiE flue gas-sample is collected and conditioned using the CEM 
system desaibed 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 
se!med 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: Benzene by Gas Chromatography 

Reference: CARB Method 410, Modified EPA Method 601/602. 

Principle: A Tedlar bag is fded with flue gas at a constant rate. The bag contents are 
analped 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. 

Analytical In the analytical phase, the contents of the Tedlar bags are injected directly on a 
Procedure: 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. 

Sample 
Procedure: 
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Sample Train for  Oetermination o f  Volati le  Organic 
Compounds ( V O C )  by EPA 601/602 
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Method: 

References: 

Semi-volatile Organic Sampling Train (Semi-VOST) 

CARE3 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. 

Principle: 

Sample Train 
Preparation: 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 laboratoly 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: 

sampling 

1. 
2. 
3. 
4. Filter in heated oven 
5. Glass or teflon tubing 
6. 

7. 
8. 
9. 
10. Impinger containing silica gel 
11. Leak-free vacuum pump 
12. Calibrated dry gas meter 

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

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

Glass or nickel-coated stainless steel nozzle 
Heated glass probe (250 +. 15 F) 
Optional cyclone in heated oven (250 2 15 F) 

Condenser/sorbent module cooled with circulating ice water from impinger 
bath 
Dry impinger with stub stem 
Smith-Greenburg impinger with 100 ml DI H20 
Dry impinger as a knockout 
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Semi-VOST Sampling Train 

Oven 

" 7 F i l t e r  Assembly 
..- Cyclone (Optional 1 

Heated Probe 

Glass o r  Teflon 

ck 
ve 

Impingers i n  Ice Bath: 
H20 i n  #2 S i l i c a G e l  
in #4 

Manometer 

Bypass 
Valve 

W c Vacuum 
Gauge 

' Main 
Valve 

W 

Dry Gas 
Meter 
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Sample 
Recovery: 

Field Blank 

I Sample 
Custody: 

AU sample recovery is performed in Camot’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 Glter 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 simphQ 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 

CARE Method 430 

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

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

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

A-9 
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Method: 

Ref ere n ce : 

Principle: 

Sampling 
Procedure: 

Sample 
Recovery and 
Analysis: 

Total and Hexavalent Chromium by CARB Method 425 

CARB Method 425, including proposed changes, adopted 1990 

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

The sample train used in the tests is shown in the following figure. The sample 
is drawn isokinetically through a glass n o d e  and a glass probe, followed by two 
Smith-Greenburg impingers which each contain 100 ml of 0.1N sodium hydroxide 
solution, a teflon-coated back-up filter, an empty impinger, and an impinger 
containing silica-gel. All glassware has been previously cleaned in hydrochloric 
acid, nitric acid and distilled water. 

EPA Method 4 (moisture) and Methods 1 and 2 (velocity) are performed in 
conjunction with the test. Stack velocity is measured during the test to niaintain 
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. 

2. 

3. 

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. 

Probe and nozzle - 0.1N NaOH wash and brushing 

Impingers and connecting glassware - 0.1N NaOH wash 

Back-up filter - added to impinger catch on-site 
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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 5 u e  gas sample is collected isokinetically and met+ species are 
collected on a heated fdter followed by a series of impingem. 

The sample train used in the tests is shown in the following figure. The sample 
is drawn isokinetically through a glass n o d e ,  a glass probe, and a Tenon 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/lO% hydrogen 
peroxide, an impinger containing 100 ml4% KhhO,/lO% HAO, to absorb excess 
mercury, and an impinger containing silica-gel. The impingers collect gaseous 
species while the fdter collects any existing as particulate at 250T. All glassware 
has been previously cleaned in hydrochloric acid, nitric acid and distilled water. 

EPA Method 4 (moisture) and Mcthods 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, n o d e ,  and front-half glassware - nitric acid/peroxide wash and 
brushing 

2. Filter 

3. 

4. Permanganate containing impinger - wash with 4% 

Nitric acid containing impingers - nitric acid/peroxide wash 

KMn04/10% H,S04 

The probe wash, fdter and the nitric acid/peroxide impinger catch is decomposed 
using a nitric acid/hydro5uoric acid Parr bomb digestion. 

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

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

Analyses of reagent blanks, spikes and duplicates are performed for each metal 
species. 
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APPENDIX B 

QUALITY ASSURANCE 
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Appendix B.l 

Quality Assurance Program Summary and ARB Certification 
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION 

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

1. 
2. 
3. Equipment calibration and maintenance. 
4. Chain of custody. 
5. Training. 
6. 
7. Agency certification. 

Development and use of an internal QA manual. 
QA reviews of reports, laboratory work, and field testing. 

Knowledge of current test methods. 

Each of these areas is discussed individually below. 

Oualitv 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. ‘13e manual 
is constantly updated, and each member of the Source Test Division is required to read and 
understand its contents. The manual includes details on the other six QA areas discussed below. 

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

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

Eauioment 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, caliirations are carried out on each 
measurement device according to the schedule outlined by the California Air Resources Board 
(CARB). The schedule for maintenance and calibrations are given in Tables B-1 and B-2. Quality 
control checks are also conducted in the field for each test program. The following is a partial list 
of checks made as part of each CEM system test series. 

Sample acquisition and conditioning system leak check 

2-point analyzer calibrations (all analyzers) 

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

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

Periodic analyzer calibration checks (once per hour) are conducted at the start and end 
of each test run. Any change between pre- and post-test readings are recorded. 
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TABLE B-1. 
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCKEDULE 

As Specified by the CARB 

Standard of 
Comparison or 

Instrument Frequency of Method of 
Calibration Acceptance Limits Calibration 

Orifice Meter 
(large) 

12 months - +2% of volume measured B 
Dry Gas Meter 

S - m e  Pitot 
(for use with 
EPA type 
sampling train) 

Vacuum Gauges 
Pressure Gauges 

Field Barometer 

Temperature 
Measurement 

Temperature 
Readout Devices 

Analytical 
Balance 

Probe Nozzles 

Continuous 
Analyzers 

12 months or 
when repaired 

6 months 

6 months 

6 months 

6 months 

6 months 

12 months 
(checked prior 
to each use) 

12 months 

Depends on use, 
frequency, and 
performance 

Calibrated dry test 
meter 

Calibrated dry test 
meter 

EPA Method 2 

Manometer 

Mercury barometer 

NBS mercury 
thermometer or 
NBS calibrated 
platinum RTD 

Precision 
potentiometer 

. .- 

Should be 
performed by 
manufacturer or 
quaWied 
laboratory 

Nozzle diameter 
check micrometer 

As specified by 
manufacturers 
operating manuals, 
EPA NBS gases, and/ 
or ref. methods 

- +2% of volume measured 

Cp constant (+5%)  over 
working range. 
Difference between the 
average Cp for each leg 
must be less than 2% 

- +3% 

L 0.2" Hg 

- + 4 F f o r  <400"F 
- + 15% for z400"F 

- + 2% full scale reading 

, 

- + 0.3 mg of stated 
weight 

Range <+ 0.10 mm for 
three measurements 

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

Based on Manufacturer's Specifications 
and Carnot Experience 

Equipment 
Performance 
Requirement 

Maintenance 
Interval Corrective Action 

~ 

Pumps 

Flow 
Measuring 
Device 

Sampling 
Instruments 

Integrated 
Sampling 
'lanks 
- 

Mobile Van 
Sampling 
Systems 

1. Absence of leaks 
2. Ability to draw 

mfr required vacuum 
and flow 

1. Free mechanical 
movement 

2. Absenceof 
malfunction 

~~ 

1. Absenceof 
malfunction 

2. Proper response 
to zero, span gas 

Absence of leaks 

Absence of leaks 

Sampling Sample degradation 
L i e s  less than two percent 

Every 500 hrs 

whichever is less Pa* 

1. visual insp. 
of operation 2. Clean 
or 6 months 3. Replace worn 

4. Leakcheck 

Every 500 hrs 1. visual insp. 
of operation 2. Clean 
or 6 months 3. Calibrate 
whichever is less 

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

ended ~~ As r~~~ As required ~ ~~~ 

by manufacturer by manufacturer 

- Depends on 1. Steamdean 
nature of use 2. Leakcheck 

Depends on 1. Change filters 
nature of use 2. Changegas 

dryer 
3. Leakcheck 
4. Check for 

system 
contamination 

After each test 
or test series 

Blow filtered air 
thru line until dry 
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George Oeukmellen. G ~ ~ . ~ ~ ~ ~  STATE OF CALIFORNIA 

AIR RESOURCES BOARD 
1102 a STRfET 
P.O. Box 2815 
SACRAMLNTO. CA 95812 

J u n e  21, 1989 

R o b e r t  A. F i n k e n  
D i r e c t o r .  T e s t i n g  S e r v i c e s  
E n e r g y  Sys tems  A s s o c i a t e s  
15991 Red H i l l  Ave.. S u i t e  110 
T u s t i n ,  CA 92680 

Dear  Mr. F i n k e n :  

J e s t i n a  ADDrOVaL 

We a r e  p l e a s e d  t o  i n f o r m  y o u  t h a t  we h a v e  r e n e w e d  y o u r  
a p p r o v a l  t o  c o n d u c t  t h e  t y p e s  o f  t e s t i n g  l i s t e d  i n  t h e  e n c l o s e d  
E x e c u t i v e  O r d e r .  T h i s  a p p r o v a l  i s  v a l i d  u n t i l  J u n e  30, 1990 
d u r i n g  w h i c h  t i m e  a f i e l d  a u d i t  o f  y o u r  c o m p a n y ' s  t e s t i n g  a b i l i t y  
may b e  c o n d u c t e d .  

I f  y o u  h a v e  a n y  q u e s t i o n s  r e g a r d i n g  t h e  a p p r o v a l s  o r  
o t h e r  t e s t s ,  p l e a s e  c o n t a c t  Ms. K a t h r y n  6 u g e l e r  a t  (916) 327-1521 
o r  M r .  Raak V e b l e n  a t  (916) 327-1519. A l l  c o r r e s p o n d a n c e  s h o u l d  
be a d d r e s s e d  t o  me a t  t h e  p o s t  o f f i c e  box a b o v e .  

S i n c e r e l y ,  



AU 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 docurnentation on all samples 
and data sheets. In addition to normal documentation of changes between field sample custodians, 
laboratory personnel, and field test personnel, Carnot documents every individual who handles any 
test component in the field (e.g., probe wash, impinger loading and recovery, Wter 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. 

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

1. 
2. 
3. 
4. 
5. Maintenance of training records. 

Attendance at EPA-sponsored training courses. 
Enrollment in EPA correspondence courses. 
A requirement for all technicians to read and understand Carnot’s QA Manual. 
In-house training and QA meetings on a regular basis. 

KnowledPe 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 C A B  reference methods, and on EPA, CARB, and SCAQMD rules and regulations. 

related seminars and conferences. Carnot personnel maintain membership in the Air Pollution 
Control Association, the Source Evaluation Society, and the ASME Environmental Control Division. 

Additionally, source test personnel regularly attend and present papers at testing and emission- j 

I 
I 
I 

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 I. 

Additionally, Carnot’s QA Officer is actively participating on a Source Evaluation 
Society committee to develop a nationwide accreditation program for source testers. 
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S t a t e  o f  C a l i f o r n i a  - 
E x e c u t i v e  O r d e r  G - 4 8 2  

WHEREAS, t h e  A i r  Reso .u rces  B o a r d  ( 'Board ' ) .  p u r s u a n t  t o  
S e c t i o n  41512  o f  t h e  C a l i f o r n i a  ' H e a l t h  ,and  S a f e t y  Code, h a s  
e s t a b l i s h e d  t h e  p r o c e d u r e s  c o n t a i n e d  i n  S e c t i o n  91200-91220 .  T i t l e  
1 7 ,  C a l i f o r n i a  Code o f  R e g u l a t i o n s ,  t o  a l l o w  t h e  u s e  o f  
i n d e p e n d e n t  t e s t e r s  f o r  c o m p l i a n c e  t e s t s  r e q u i r e d  b y  t h e  B o a r d ;  
and 

WHEREAS.. p u r s u a n t  t o  S e c t i o n s  91200,-91220. T i t l e  17. 
C a l i f o r n i a  Code o f  R e g u l a t i o n s ,  t h e  E x e c u t i v e  O f f i c e r  h a s  
d e t e r m i n e d  t h a t  E n e r g y  Sys tems  A s s o c i a t e s  m e e t s  t h e  r e q u i r e m e n t s  
o f  t h e  B o a r d  f o r  c o n d u c t i n g  ARB ' T e s t  M e t h o d s  1-1, 1 -2 ,  1-3,  1-4, 
1-5.  1-6, 1-8. 1-10. a n d  1-100 (NOx. and  02).  

NOW, THEREFORE, BE . I T  O R D E R E D  t h a t  E n e r g y  S y s t e m s  
A s s o c i a t e s  i s  g r a n t e d  an  a p p r o v a l ,  f r om t h e  d a t e  o f  e x e c u t i o n  o f  
t h i s  o r d e r ,  u n t i l  J u n e  3 0 .  1 9 9 0 t o  c o n d u c t  t h e  t e s t s  l i s t e d  a b o v e ,  
s u b j e c t  t o  c o m p l i a n c e  wifh S e c t i o n  91200-91220.  T i t l e  1 7 ,  
C a l i f o r n i a  Code o f  R e g u l a t i o n s .  

B E  I T  FURiHER ORDERED t h a t  d u r i n g  t h e  a p p r o v e d  p e r i o d  
t h e  E x e c u t i v e  O f f i c e r  o r  h i s  o r  h e r  a u t h o r i z e d  r e p r e s e n t a t i v e  m a y  
f i e l d  a u d i t  one  o r  m o r e  t e s t s  c o n d u c t e d  p u r s u a n t  t o  t h i s  o r d e r  f o r .  
e a c h  t y p e  o f  t e s t i n g  l i s t e d  above .  

E x e c u t e d  a t  S a c r a m e n t o ,  C a l i f o r n i a .  t h i s  1 9  7+ d a y  
o f  TVN 1 - L  1989. 

17 

James J. W o r g e s t e r ,  C h i e f  
C o m p l i a n c e  D i v i s i o n  
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T DRY GAS MET 

Calibrated By c 1. /@+-//(-5e ' C  

Date / 5 0  

Baromerric Press ?0.06 
Field hleter ID tf-5 - &' 

R -&LIBRATION DATA 

Test Meter ID FA- -/A 
Test Meter Y (YJ / .  6 0  
Test Meter Last Cal /2 - 19 - 8 )  

Test Program Preceding Calibration dheck LcC / & / . P S , ? O ~  

Average AH from Test Runs 

Maximum Vacuum 'from Test Runs 

Test Ueter 

ESA/MSC-165 
CIS-108 
6/89 

I 
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I 
I 
I 
! 
! 
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I 
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ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK 
ALIBRATED BY JJM DATA ENTRY BY J J M  

DATE 03/11/9 0 BAROMETRIC PRESSURE 30 ’ I F I E L D  GAS METER I . D .  ES-8  TEST METER ES-13 
I N I T I A L  Y d  0.990 TEST METER Y ( Y t )  1 .000 
I N I T I A L  H@ 1.920 TEST METER L A S T  C A L . 1 2 / 8 9  

VOLUME TEMP. TEMP DELTA TIME VOLUM TEMP. Q Y H@ 
c u . f t .  I I N  I OUT I “ H 2 0  I min. Icu.f t l  ‘F l c f m  I I I 

\ 
I 



POST TEST DRY GAS METER CALIBRATION DATA 

Calibrated By ( . .m* !/# / $ f i / Y  Test Meter ID EL( - i  
Date // / / a  Test Meter Y (YJ /.o 0 

Barometric Press 30-0a 
Field Meter ID - Test Meter Last Cal /2 //fly $4 

Test Program Preceding Calibration Check 

Average AH from Test Runs , 

Maximum Vacuum from Test Runs 

1' 

ESAIHSC-165 
- os-I08 

6/89 

4 



SAMPLERS INCORPOFNTED 
421 5 UJENOEIl DRIVE G RTLRNlR. GEOAGIR 30336 

CONTROL UNIT CALIBRATION 

l r i f i c e  
lnometer  
j e t t i n g ,  
AH 

i n .  H20 

Date - 7A- ucf 

Gas volume 
w e t  t es t  
meter 

v w  . 
f t 3  

=30 ,3Oin .  Hg Dry C a s  Meter No. 'b - B a r o m e t r i c  p r e s s u r e ,  

AH 

v w  p b  ( td ) 

AH AH 
13.6 V,(Pb + E)( tw ) 

G a s  volume 
d r y  gas 
meter 

1.0 

2.0 

L . 0  

"d 
f t 3  

0.0735 

0.147 

0.294 . 

T e m p e r a t u r e  

Wet test  Dry gas meter 
Meter I I n l e t  O u t l e t  Average  Time 

min 
8.  

a l c u l a  t ions  
r 7 I I -i 

I I 

vw I 

y = R a t i o  of a c c u r a c y  oE w e t  tes t  meter t o  d r y  test m e c e r .  T o l e r a n c e  = f 0.01 

AH@ = O r i f i c e  p r e s s u r e  d i f f e r e n t i a l  t h a t  g i v e s  0.75 cfm o f  a i r  a c  70°F and 29.92 
i n c h e s  of m e r c u r y ,  i n .  H20. T o l e r a n c e  - % 0.15 J 

C s l i b r a t e d  by: J&& 



‘,ENERGY SYSTEMS ASSOCIATES POST T E S T  DRY GAS METER CALIBRATION CHECK 
CALIBRATED BY W P  DATA ENTRY BY RJP 
DATE 03/18/90 BAROMETRIC PRESSURE 30.13 
F I E L D  GAS METER I . D .  E S - 1 9  T E S T  METER E S - 1 3  

I N I T I A L  Y d  1 .000  T E S T  METER Y ( Y t )  1.000 
I N I T I A L  H@ 1.830 T E S T  METER LAST C A L . 1 2 / 8 9  

..................................................................... 

F I E L D  METER I T E S T  METER I RESULTS I I _ _ _ _ _ _ _ _ _ _ _ _  __---_---------- - ------- __________________________  ----_ - - 

1.47  I 

1 . 4 8  



POST TEST DRY GAS METER CALIBRATION DATA 

Calibrated By &3 Test Meter ID 

Date 3 - -  (8 977 Test Meter Y (YJ 

Field Meter ID F5-e Test Meter Last Cal 

Barometric Press ,36.\3 

Test Program Preceding Calibration Check %=/*'I 

Average AH from Test Runs ,25 
Maximum Vacuum from Test Runs 1 < 

Field Ueter I I I  
~ 

Test Ueter 

-. 

ESA/HSC- 165 DS-108 
6/89 



FNFRCV SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK _..I-._^ ~- 
CALIBRATED BY J J M  DATA ENTRY BY J J M  
DATE 03/11/90 BAROMETRIC PRESSURE 30 
FIELD GAS METER I . D .  ES-19 TEST METER ES-13 

\ TNTTIAL Yd 1.000 TEST METER Y (Ytl 1.000 

~~~ 

VOLUME TEMP. TEMP DELTA TIME VOLUM TEMP. Q Y H@ 
Icu.ft. I I N  I OUT I ‘“20 I min. Icu.ftl ’F lcfm I I 1 



i 
I, 
I 
I 
I 
I 
I 
I 
I 
I ’  
i 
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POST TEST DRY GAS MITER CALIBRATION DATA 

Calibrated By J. &f/fik* Test Meter ID L--5- /3 
Date J/ff /yo Test Meter Y (Y,) /.oo 
Field Meter ID E - s -  /$ Test Meter Last Cal / z,// v / e l  
Baromerric Pres 3 0 .  60 

Test Program Preceding Calibration Check 

Average AH from Test Runs 

Maximum Vacuum from Test Runs 

Tenr Meter f i e l d  Meter 

I 1 I I I I 

. I  
ESA/HSC-165 

OS-108 
6/89 



cz1 cula c ioI?: 

AH 
bY 
13.6 
- 

1.0 ~I 0.0731 

9.0 I 0.1&7 x z  - 

y = Rat 

SAMPLERS INCORPORATED 
Le 15 UtEtlDEll DR!V€ 3 ATLRNTR GEOflGIR 30336 

I CORTROL UNIT CALIBSATIGN 
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Sample Location . 

ESR 53304-2053 
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Unit Data 
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CONTROL ROOM DATA 
ALAMITOS UNlTS 5 & 6 
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C O N T R O L  ROOM DATA 
ALAMITOS UNITS@& 6 
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ALAMITOS UNIT 
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CONTROL ROOM DATA 
ALAMITOS UNIT@% 6 



CONTROL ROOM DATA 
ALAMITOS UNITS 5 & 6 I 
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CONTROL ROOM DATA 
ALAMITOS UNITS 5 & 6 
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CONTROL ROOM DATA 
ALAMITOS UNITS 5 & 6 
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Test Number I 4  
I 

Fuel Oil Return 
. ni! SlJCICI!V 1 %  I QL 

. 
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CONTROL ROOM DATA 
AIAMITOS U N I T S 3 6  
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CONTROL ROOM DATA 
ALAMITOS UNITS 5 & 6 



CONTROL ROOM DATA 
ALAMITOS UNITS 5 & 6 
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AIAMITOS UNITS 5 & 6 
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CONTROL ROOM DATA 
ALAMITOS UNIT@&6 
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CONTROL ROOM DATA 
ALAMITOS UNIT@& 6 
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C O N T R O L  R O O M  DATA 
A l A M l T O S  UNITS 5 & 6 
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Benzene 

ESR 53304-2053 



TEDCAR BAG SAMPLE DATA 

CI i en t /P ro jec t  5 G/a,d  ,nrra; 
Date I 7 A C 4 T )  0 U n i t  &.F; BY RP 

Sample Locat ion  

€SA DS-070  



CARNOT 
Benzene Emissions 

CLient/Location: SCEIALAUITOS 

Reference Ten?? (F) 60 
F Factor, Gas 8449 F Factor, Oil 9063 
02.X Gas 6.58 0 2 . X  O i l  5.92 
Stack Flou Rate,tas fwl(dscfm1 1085840 Stack F l o u  Rate.Oil(dscfm) 1265742 

GAS FUEL Benzene O i l  Fuel Benzene 

9A-BENZ-S.ppb ND< 1 5A-EENZ-W.ppb NO< 1 
95-BENZ-S,ppb LID< 1 55-BENZ-W,Ppb NO< 1 
9C-BENZ-N,ppb )ID< 1 5C-EENZ-S,Ppb NO< 1 

AVG. ppb ND< 1 AVG. ppb NO< 1 
STACK AVC,lb/hr NO< 1.34E-02 STACK AVG, Iblhr NO< 1.56E-02 
AVG, Ib/Unbtu ND< 2.23E-06 AVC, lb/MMbtu NO< 2.39E-06 





- ~- ~ 
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Energy Systems Associates A C O w u R I l I 3 N  

15991 REO HILL AVE SUITE 110 TUSTIN CALIFORNIA 92680 

SUBJECT 0.'5 4- r& -/crLGs 

DATE ~ C H E C K E D  BY - LG 
COMPUTED B Y  



K ti rw K 1- 

TRUES D A I L  L A B O R A T O R I E S .  I N C .  n 
14201 F R A N K L I Y  A V E N U E  
T U S T I N .  C A L I F O R N I A  9 2 6 8 0  
AREA COOE 714 730-6239 
AREA COOE 213 2 2 5 - 1 5 6 4  
C A B L E :  T R U E L A B S  

C H E M I S T S  - M I C R O B I O L O G I S T S  - E N G I N E E R S  

T E S T l N G  R E S E A R C H  - D E V E L O P M E N T  - 

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

Three (3) Tedlar bags 
labeled 9A, 9B, and 9C 
P.O. No.: 53304 

SAMPLE 

I N V E S T I G ~ ~ ~ O ~  Edison P.O. NO. : C0138903 

DATE April 6, 1990 

RECEIVED March 16, 1990 

LABORATORY NO. 44401 

Analyze for trace benzene by modified EPA Method 602 

RESULTS 

MODIFIED EPA 602 (Benzene) 

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

9A-AL 
9B-AL 
9c-AL 

ND = Not detected. 
i 

HIGHER HEAT VALUE (60 degrees fahrenheit) 

I BTU's per Cubic Foot 
I #1-AL 947 

Respectfully submitted, 
TRUESDAIL LABORATORIES, INC. 

I 

This re ort applies only to the sample. or samples. invcstigatcd and is not necessarily indicative of the quality or condition olallparentlv :dentical 

use of the client to whom it is addressed and upon the condition t h a t  i t  is not to tr toied. in r ti ole or i n  part. in any advertising or poblicky r ~ l a t i e r  
without prior v r i t t c n  authorization f rom t l ie~e ~a1,oratories. 

or slml P ar products. As u mutual protection to clients. the public and t l~ese  Latarulorier. this report is rubmilled and accepted ior th6r~cIusive 



u:x< .? !ES,j 
REPORT 

TR LIES DAI  L LAEO R A T 0  R I ES, IN C .  

14201 F R A N U L I N  A V E N U E  
T U S T I N .  C A L I F O R N I A  9 2 6 0 0  
AREA C O O E  714 730-6239 
AREA COOE 213 225-1564 
C A B L E :  T R U E L A B S  

C H E M I S T S  - M I C R O B I O L O G I S T S  - E N G I N E E R S  (3 
R E S E A R C W  - D E V E L O P M E N T  - T E S T I N C I  

Energy Systems A s s o c i a t e s  DATE March 2 0 ,  1 9 9 0  
15991 R e d  H i l l  A v e n u e ,  S u i t e  110 
T u s t i n ,  C a l i f o r n i a  9 2 6 8 0 - 7 3 8 8  RECEIVED March 15, 1 9 9 0  
A t t e n t i o n :  A r l e n e  B e l l l C r a i q  F r y  

~ - 
SAMPLE Three (3) Tedlar bags LABORATORY NO. 

labeled SA-N, 5C-S, 5D-S 
P r o j e c t  No . :  ESA 5 3 3 0 4 - A L  
P.O. No. :  SCE #C0138903 

INVESTIGATION 

Analyze for trace Benzene by modified EPA M e t h o d  602  

RESULTS 

MODIFIED EPA 602 ( B e n z e n e )  

R e c e i v e d - :  3 /15 /90  ~ 

A n a l y z e d :  3 / 1 5 / 9 0  

5A-N 

5c-s 

5D-S 

ND=Not  detected 

N a n o l i t e r s  per L i t e r  ( p p b )  

Benzene 

ND< 1 

ND< 1 

ND< 1 

R e s p e c t f u l l y  s u b m i t t e d ,  
TRUESDAIL LABORATORIES, INC.  

Joe B r a m b l e t t ,  Manager 
I n s t r u m e n t a l  Methods 
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Formaldehyde 

ESR 53304-2053 



FORHALOEHYDE EMISSION CALCULATIONS 

CLIENT/LOCATION: SCElALAnlTOS 
FUEL: o i l  
F Factor: 9063 
Reference Tern ( F )  60 

.. Test u g l t r a i n  Vffitd rO2 Qsd ugldscf u g h 3  ppb lb/hr lb/mbtu 

8-A-FORU NO 0.47 1.63 6.32 574573 ND 0.3 YO 10.2 NO 8 WD8.25E-06 
8-8-FORM ND 0.47 1.19 6.48 653537 ND 0.4 WD 13.9 YO 11 ND1.14E-05 
8-C-FORM NO 0.47 1.14 6.48 653537 NO 0.4 WD 14.6 NO 11 ND1.15E-05 

AVC NO 0.4 ND 12.9 ND 10 NO1 .ME-05 

STACK TOTAL 1228110 WD5.93E-02 

. .  



FORUALDEHYDE EUISSIOW ULCULATIOWS 

CLIENTJLOCATIOM: SCEIALAMITOS 
FUEL: gas 
F Factor: 8449 
R e f e r e e  T q  (F) M) 

Qsd ugldsc Test ugltrain Vmstd Xo2 ~ 

.*, 
9-A-FCRU 2.9 1.08 4.33 543875 2.7 
9-E-FCRM 1.1 1.04 4.33 543875 1.1 
9-C-FCRU 1.7 1.31 4.33 541965 1.3 

AVG 1.7 

STACK TOTAL 1085840 

ppb lb lhr  lb /Mbtu  

94.8 75 1.93E-01 6.30E-05 
38.4 30 7.81E-02 2.55E-05 
45.3 36 9.19E-02 3.01E-05 

59.5 47 3.95E-05 

~~ ~~ ~ 

2.42E-01 



CARNOT 03/27/90 

SAMPLE TRAIN TEST SUMMARY 

* 
C l i e n t / L o c a t i o n  .......... SCE/ALGS * 
T e s t  Number .............. 8-A-FORM * 
T e s t  Method.. . . . . . . . . . . . .  FORM * 
Fuel . . . . . . . . . . . . . . . . . . . . .  O I L  * 
C o n t r o l  Box #............ ES-19 * 
P i t o t  F a c t o r  ............. * 
Stack A r e a  (sq f t ) . ; . . .  .. 468.13 * 

* 
* 
* 
* 
* 
* 
* 

Bar P r e s s  ( i n  H g )  ........ 30.30 * 

Date ..................... 03/15/90 

D a t a  By .................. I& 

Sample Locat ion. . . . . . . . . .  NO DUCT 

R e f e r e n c e  Temp (F) ....... 60  

U n i t . . . . . . . . . . . . . . . . . . . . .  5 '  

M e t e r  C a l  Factor.. . . . . . . .  1.0000. 

Sample Time (Min) ........ 30 

N o z z l e  D i a m  ( i n )  .......... 
* 

Meter V o l  ( a c f )  .......... 1.684 * Meter Temp (F) ........... 82.7 * 
S t a c k  P r e s s  ( i w g )  .......... * S t a c k  Temp (F) ................ * 
V e l  Head ( i w g )  ............ * 0 2  ( % ) :  from CEM ........ 
Liqu id  Vol ( m l )  .......... * C02 ( % ) :  from CEM... . . . . .  

Meter P r e s s  (iwg) ........ 0.01 * S t a r t / S t o p  Time.. ....... .1405/1435 

.. * f r o m  portable. .. 
Irp * calculated. . . . . .  

S t d  Sample V o l  (SCF) ........................................... 1.63 



~ 

. . .. . .. . . . . . . ..- , . ..... . ...,.,. . -.L..-s*.-: ..... .i.:c..:: 
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CARNOT 

SAMPLE TRAIN TEST SUMMARY 

C l i e n t / L o c a t i o n  .......... SCE/ALGS * Date ..................... 03/15/90 

0 3/2 7/ 9 0 

* 
* 

T e s t  Number..............8-B-FORl-l * D a t a  By .................. LG 

T e s t  Method.............. FORM * Sample Locat ion .......... S O  DUCT 

Fuel..................... OIL * Reference Temp (F)  ....... 60 

Con t ro l  Box #. ........... ES-19 * U n i t  ..................... 5, 

P i t o t  F a c t o r  ............. * Meter C a l  Fac tor . . . . . . . . .  1.0000 

* 
* 
* 
* 
* 
* S t a c k  A r e a  (sq f t )  ....... 468.13 * Sample Tine (Min) ........ 30 

Bar P r e s s  ( i n  Hg).. ...... 30.30 * Nozz le  D i m  ( i n )  .......... * * 
Meter V o l  ( a c f )  .......... 1.209 * Meter Temp (F) ........... 76.6 * 
Stack P r e s s  (iwg) .......... * S t a c k  Temp (F) ................. 
V e l  Head (iwg) ............ * 0 2  ( 0 ) :  from CEM ........ * f r o m  portable ... 
Liqu id  V o l  (ml) .......... * C02 ( % I :  from CEM........ 

* 

. .  * calculated.. .... 
Meter P r e s s  (iwg) ........ 0 .01  * Star t /s top Time.. ....... .1508/1608 * 

~~~ ~~ 

Std  Sample V o l  (SCF) 1.19 .......................................... 
. . . . . . . . . . . . .  





CARNOT 03/27/9 0 

SAMPLE TRAIN TEST SUMMARY 

* 
Clien t /Loca t ion  .......... S C E / A ~ S  * D a t e  . . . . . . . . . . . . . . . . . . . . .03  /15/90 

T e s t  Method. . . . . . . . . . . . . .  FORM * Sample Loca t ion  .......... S O  DUCT 

Fuel . . . . . . . . . . . . . . . . . . . . .  O I L  * Reference Temp (F)  ....... 

* 
LG T e s t  Number .............. 8-C-FORM * Data By .................. * 

* 
60 * 
5. Contro l  BOX #. ........... ES-19 * U n i t  ..................... 

P i t o t  F a c t o r  ............. * Meter C a l  F a c t o r . . . . . . . . .  1 .0000 
* 
* 

30 S t a c k  A r e a  (sq f t )  ....... 468.13 * Sample Time (Min). ........ 
B a r  P r e s s  ( i n  H g )  ........ 
Meter V o l  ( a c f )  .......... 1.164 * Meter Temp (F)  ........... 
S t a c k  P r e s s  ( i w g )  .......... * s t a c k  Temp (F)  ................ 

* 
30.30 * N o z z l e  Diam ( i n )  .......... * * 

79.3 * 
* 

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

L i q u i d  V o l  (ml) .......... * 1202 ( % ) :  f r o m  CEM........ 
* calculated ...... 

? Meter P r e s s  ( i w g )  ........ 0 .01  * S t a r t / S t o p  Time .......... 1614/1644 
* 

S t d  Sample V o l  (SCF). 1 . 1 4  ......................................... 



u ! 4 l I I I I  



CARNOT 03/27/90 

SAMPLE TRAIN TEST SUMMARY 

.. 
C l i e n t / L o c a t i o n  .......... SCE/ALGS * D a t e  ..................... 03/16/90 

T e s t  Number .............. 9-A-FORM * Data By. ................. LG 

T e s t  Method. . . . . . . . . . . . . .  FORM * Sample L o c a t i o n  .......... S O  DUCT 

* 
* 
* 

Fue l . . . . . . . . . . . . . . . . . . . . .  GAS * Reference Temp ( F )  ....... 60  

Cont ro l  Box #............ ES-19 * U n i t . . . . . . . . . . . . . . . . . . . . .  5 

P i t o t  F a c t o r  ............. * Meter C a l  F a c t o r . . . . . . . . .  1.0000 

S t a c k  A r e a  (sq f t )  ....... 468.13 * Sample Time ( M i n )  ........ 30 

* 
* 
* 
* 

Bar P r e s s  ( i n  H g )  ........ 30.20 * N o z z l e  D i a m  ( i n )  .......... * 
* 

Meter Vol (aCf) .......... 1.131 * Meter Temp (F)  ........... 86.8 * ................ S t a c k  P r e s s  ( i w g )  .......... * S t a c k  Temp ( F )  

V e l  Head ( i w g )  ............ * 0 2  ( % ) :  from CEM ........ 
Liqu id  V o l  ( m l )  .......... C02 ( % ) :  f r o m  CEM ........ 
Meter P r e s s  ( i w g )  ........ 0.01 * S t a r t / S t o p  T i m e  .......... 0937/1007 

* 
* f r o m  portable. .  . 
* c a l c u l a t e d . . . . . .  

* 

S t d  Sample V o l  (SCF) ............................................ 1.08  
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CARNOT 0 3/ 2 7/ 9 0 

SAMPLE TRAIN TEST SUMMARY I 
~ 

C l i e n t / L o c a t i o n  .......... SCE/ALGS * D a t e  ..................... 03/16/90 * I 
LG 

T e s t  Method .............. FORM * Sample L o c a t i o n . . . . . . . . . .  S O  DUCT 

F u e l . . . . . . . . . . . . . . . . . . . .  . GAS * Reference  Temp (F)  ....... 60 

I 
T e s t  Number.. ............ 9-B-FORM * Data By .................. * 

* 
* 
* 
* 

C o n t r o l  Box e . . . . . . . . . . . .  ES-19 * U n i t . . . . . . . . . . . . . . . . . . . . .  5 

P i t o t  F a c t o r  ............. * Meter C a l  F a c t o r . . . .  ..... 1 .0000  

S t a c k  Area (sq f t )  ....... 468.13 * Sample Time (Min) ........ 30 * 
B a r  P r e s s  ( i n  H g )  ........ 30.20 * Nozzle D i a m  ( i n )  .......... 
Meter Vol ( a c f )  .......... 1.088 * Meter Temp (F)  ........... 90.8 

S t a c k  P r e s s  ( i w g )  .......... * S t a c k  Temp ( F ) .  ............... 

* * 
* 
* 

V e l  Head ( i w g ) .  ........... * 0 2  ( % ) :  from CEM ........ 
* f r o m  D o r t a b l e . . .  

L iqu id  V o l  ( m l )  .......... * C O ~  ( S I :  from EEM ........ * calculated. . . . . .  
Meter P r e s s  ( i w g )  ........ 0 . 0 1  * S t a r t / S t o p  Time .......... 1015/1045 

liy 

* 
~ ~~ ~~ ~~~~~ ~ ~~ 

S t d  Sample V o l  (SCF) .......................................... 1.04 





CARNOT 

SAMPLE TRAIN TEST SUMMARY 

03/27/9 0 

* 
Client/Location .......... SCE/ALGS * 
Test Number....... ....... 9-C-FORM * 
Test Method.............. FORM * 
Fuel..................... GAS * 

* 
* 

* 
Control Box #............ ES-19 * 
Pitot Factor ............. * 
Stack Area (sq ft) ....... 468.13 * 
Bar Press (in Hg) ........ 30.20 * 

* 
* 
* 
* 

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

Data By .................. LG 

Sample Location.......... NO DUCT 

Reference Temp (F) ....... 60 

Unit..................... 5 

Meter Cal Factor......... 1.0000 

Sample Time (Min) ........ 30 

Nozzle Diam (in) .......... 
* 

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

Stack Press (iwg) .......... * Stack Temp (F) ................. * 
* 

Vel Head (iwg) ........... 0.0100 * 02 ( % ) :  from CEM........ * from portable ... 
* calculated...... 

Liquid Vol (ml) .......... * C02 ( % )  : from CEM.. ...... 
Meter Press (iwg) ........ 0.01 * Start/Stop Time .......... lll2/1142 * 
Std Sample Vol (SCF) .......................................... 1.31 
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/ RADIAN 
C O P P O I L I ' O *  

Radian Work Order PO-03-093 

Analytical Report 
oLl02l90  

................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

. . . .  . . . . . . . . . . . . . . .  . . .  .. ............ 
. . . . . . . . . . .  .-.. ..... 

Analytical Data S m r y  
s-le h istory  
CDmnents S m r y  

Radian h l y t i c a l  Services 
900 Perimeter Park 
Horr isv i l l e ,  NC 27560 

919-481-0212 

Cl ient  Services Coordinator: TPHEIL 

C e r t i f i e d  by: 



Analytical Data Sunnary 
RADIAM [ 

Page: 2 



RADIAN Analyt ica l  Data S m r y  

Method:Aldehyaes by hPLC (1) 
L1St:ESA A M l y t e  L i s t  

%.FORM ( A t E )  PC-FORM (ACE) 8-FORM-FIELD 8.FORH-FIELD 

0.53 0.53 0.53 0.53 

Sanple 10: 

Factor: 
Results in: t o t a l  ug t o t a l  ug t o t a l  ug t o t a l  ug 

ELK SPIKE 

0511 w 07A M A  

I 
Matrix: A I R  A I R  A I R  A I R  



RADIAN Analyt ica l  Data  Sunnary Page: 4 



RAmUAM sanple History 

03/22/90 
03/26/90 
LK 
E S A l O 9  
ESA104 
V5000 
received 

tldehydes by HPLC 
03/22/90 03/22/90 
03/26/90 03/26/90 

03/22/90 03/22/90 
03/26/90 03/26/90 
LK LK 
E S A l l O  E S A l  1 1 
ESAlOL ESAlO4 
V5000 n000 
received received 

Presared 
Aretyred 
Arrlyst 
F i l e  IO 
Blank IO 
I nl : runen t 
Rewrt  as 

LK 
ESA105 
ESA104 
V5000 
received 

LK 
ESA106 
ESA104 
v5000 
received 

03/22/90 
03/26/90 
LK 
ESA107 
ESA104 
n o 0 0  
received 

Page:5 

9A-FORM (ABE) 90-FORM (ABS) 9C-FORM (ABB) 

03/20/90 03/20/90 03/20/90 
A I R  A I R  A I R  
04 05 06 



Sanple History 

Analyst 
F i l e  I D  
Blank I D  
Instrunem 
Report as 

Page:6 

LK LK LK LK LK 
ESAll2 ESA113 ESA104 ESAll4 ESA116 
ESAlO4 ESAl04 ESA104 ESAlO4 ESAl04 
V5000 v5000 V5000 V5000 v5000 
received received received received received 

sanptc I d e n t i f l c a f i M s  a r d  Dates 

sanpte 10 8-FORM-FIELO 8-TOW-IIELO METHm BLANK M A T R I X  SPIKE M A T R I X  SPIKE 

Date Snnpled 
Dale Recelved 03/20/90 03/20/90 03/20/90 03/20/90 03/20/90 
Matrix A I R  A I R  AIR A I R  A I R  

BLK S P I K E  OUP 

07 08 09 10 11 

atdehvdec bv h P l C  I I I I I I . . , _.. . , ... . . 
03/22/90 03/22/90 03/22/90 

03/22/90 I 03/26/90 I 03/27/90 03/26/90 
Prepared I 03/22/90 I 
Analyzed 03/26/90 03/27/90 I 



C m n t s .  Notes ard Definit ions i 



Notes and  Def in i t ions 

a ALL METHWS EXCEPT CLP 
The resul ts  uhich are less than f i v e  times the mthod spec i f ied  
detection l i m i t .  
EXPLANATION 
Uncertainty of the analysis u i l l  increase 3s the method detect ion 
l i m i t  i s  approached. These resul ts  should be c w i d e r e d  approximate. 

ND ALL METHCOS EXCEPT CLP 
This f l a g  i s  used t o  denote analytes uhich are rot detected a t  or  
above the speci f ied detection l i m i t .  
EYPLANATIOW 
The value t o  the r i g h t  o f  the ' svmbol i s  the mthod spec i f ied  
detection l i m i t  f o r  the analyte. 
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RADIAN c o I P O I n 7 I o "  Notes and Def in i t ions 
I 

Energy S y s t m  Associalcs 

TERMS USED I N  THIS R E P 0 7 T :  
AMLyte - A chemical for which a sanple i s  t o  be analyzed. 
EPA method a d  ac specif icat ions. 

Compourd - See Analyte. 

Detection L i m i t  - The rrethod speci f ied detection l i m i t ,  vhich i s  the  loner l i m i t  of 
quant i ta t ion speci f ied by EPA for a mthod. 
laboratories' method detection l i m i t s  t o  v e r i f y  chat they m e t  or are lover than those 
specif ied by EPA. 
on experimental values a t  the W 4  confidence level. 
(Contract Laboratory Program) methods are CRaLs (contract required q u a n t i t a t i m  
l im i ts )  for  organics ard CRDLS (contract required detection l i m i t s )  f o r  inorganics. 
Note, the d e t e c t i M  l i m i t  may vary fram tha t  specif ied by EPA based on sanple 
size, di lut irn o r  c leanp.  (Refer t o  Factor, below) 

EPA Method . The EPA specif ied mthod used t o  perform an analysis. 
standard methods fo r  ara lys is  of  envirormental saples.  
analyses ard acconpanying ac tests  in  conformance u i t h  EPA methods unless otherwise specif ied. 

Factor - Default m t h o d  d e t e c t i M  l i m i t s  are based on a M l y s i s  of c lean water samples. 
A factor i s  required t o  calculate sanple speci f ic  d e t e c t i m  l i m i t s  based on a l te rna te  
matrices ( s o i l  or water). report ing uni ts .  use of cleanup procedures, o r  d i l u t i o n  of ext racts /  
digestates. for  exanple, ext ract ion or digest ion of 10 grams of s o i l  i n  contrast 
t o  1 l i t e r  of uater w i l l  resu l t  i n  a factor of 100. 

M a t r i x  - The sample m a t e r i a l .  Generally. i t  vill be soi l ,  water, a i r ,  o i l ,  o r  s o l i d  
uaste. 

Radian Work Order - The mique R a d i a n  i d e n t i f i c a t i o n  code assigned t o  the sanples reported i n  

The analys is  w i l l  m e t  

Radian s ta f f  regu la r ly  assess t h e i r  

Detection l i m i t s  uhich are hieher than method l i m i t s  are based 
The detect ion l i m i t s  f o r  EPA CLP 

€PA has spec i f ied  
Radian u i l l  perform i t s  

Page: A-3 



Appendix C.6 

PAH 

ESR 53304-2053 



AVERAGE STACK PAM EMISSIONS 

SPECIES ugldscm Lb/hr lb/Mbtu 

Naphthalene 
Acenaph t hy I ene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracen 
Flwranthene 
Pyrene 
Chrysene 
Eenz(a)snthracene 
Eenzo(bk)f IuJrant 
Eenzo(a)pyrme 
Irdena(1,2,3-cd)py 
Oitenzo(a,h)mthra 
Benro<g.h. i)peryle 

3.29 
YO< 0.01 

0.57 
0.03 
0.03 
0.01 
0.01 
0.01 

NO< 0.01 
NO< 0.01 
NO< 0.01 
NO< 0.01 
NOC 0.01 
WOC 0.01 
NO< 0.01 

1.51E-02 
NO< 4.63E-05 

2.60E -03 
1.45E-04 
1.40E-04 
4.9M -05 

< 5.34E-05 
4.7s-05 

YO< 4.63E-05 
NC* 4.63E-05 
wD< 4.63E-05 
NO< 4.63E-05 
NO< 4.63E-05 
NO< 4.63E-05 
Yo< 4.63E-05 

2.67E-06 
NO< 8.15E-09 

4.55E-07 
2.55E-08 
2.45E-08 
8.73E-09 

< 9.41E-09 
< 8.42E-09 

NO< 8.15E-09 
NO< 8.15E-09 
NO< 8.1%-09 
NO< 8.15E-09 
NO< 8.15E-09 
NO< 8.15E-09 
ND< 8.15E-09 

Average Total PAH < 4.03 1.85E-02 3.26E-06 

~ 

ENERGY SYSTEMS IO-Hay-W 



PAH CALCULATIMIS 

. .. 

CLIENT: 

PROJECT NO: 
TEST DATE: 
TEST NWBER: 
T REF (F )  
Fuel: o i l  

SPECIES 

Naphthalme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthen 
Pyrene 
Chrvsene 

SCE/ALGS INITIALS: L t  
WSTD(DSCF): 79.90 

53304 QSD(DStF1MIN): 649848 
3/14/90 m2.x: 11.21 
6-PAH-S 02.x: 6.05 

60 F Factor 9063 

u g l t r a i n  Wdscm I b l h r  

7.000 3.093 7.52E-03 
YO< 0.025 NO< 0.011 NO< 2.69E-OS 

2.300 1.016 2.47E-03 
0.099 0.044 1.OM-04 
0 . m  0.040 9.67E -05 
0.030 0.013 3.22E-05 

NO< 0.025 NO< 0.011 ND< 2.69E-05 
ND< 
NO< 

Benz(a)anthracene NO< 
Benzo(b+k)fluoranthene YO < 
Ben2ota)pyrene NO< 
Irdew( 1.2.3-cd)pyrene NO' 
Oibenzo(a,h)anthrac- YO< 
Benzo(g,h, i )perylene ND< 

~ 

0.025 
0.025 
0.02s 
0.025 
0.025 
0.025 
0.025 
0.025 

~ 

NO< 0.011 
NO< 0.011 
ND< 0.011 
ND< 0.011 
NO< 0.011 
)ID< 0.011 
ND< 0.011 
NO< 0.011 

NO< 2.69E-05 
NO< 2.69E-OS 
NO< 2.69E-05 
NO< 2.69E-05 
NO< 2.69E-05 
NO< 2.69E-05 
NO< 2.69E-05 
NO< 2.69E-05 

TOTAL PAH 9.769 < 4.317 < 1.OSE-02 

k 

Lb/lu(btu 

2.m-06 
NO< 8.79E-09 

8.09E-07 
3 . e - 0 8  
3.1M-08 
1.0SE-08 

NO< 8.7%-09 
NO< 8.79E-09 
NO< 8.79E-09 
NDC 8.79E-09 
NO< 8.79E-09 
NO< 8.79E-09 
ND< 8.7%-09 
NO< 8.79E-09 

tl 

t 

3.UE-06 

Corrected f o r  F i e l d  Stank 
RESULTS ARE FOR CUE WCT ONLY 

ENERGY SYSTEMS 10-May-90 



PAH CALCULATIONS 

SCE/ALGS CLIENT: 

53304 PROJECT No: 
TEST DATE: 03/15/90 

7-PAH-N 
TEST WUUBER: .^ ou 
T REF ( F )  
id: o i l  

c02.x: 
02.x: 
F Factor 

u g t r a i n  

6.000 
NO< 0.025 

1.700 
0.078 
0.110 

< 0.025 
0.039 
0.028 
0.025 
0.025 

NO< 0.025 
NO< 0.025 
NO< 0.025 
NO< 0.025 
NO< 0.025 

6.32 
9063 

ugldscm 

2.002 

0.567 
0.026 
0.037 

' 0.008 
0.013 
0.009 

NO< 0.008 

)ID< 0.008 
io.. 0.008 
NO< 0.008 
NO< 0.008 
NO< 0.008 
NO< 0.008 
NO< 0.008 

Lblhr 

4.3OE-03 
ND< 1.79E-05 

1.22E-03 
5.60E-05 
7.89E-05 

< i .79E-05 
2.80E-05 
2.OlE-05 

NO< 1.79E-05 
no< 1.79E-05 
NO< 1.79E-05 
NO< 1.79E-05 
ND< 1.79E-05 
NO< 1.79E-05 
no< 1.79E-05 

lb/Mbtu 

1.62E-06 

6.60E-07 
2 . l l E - 0 8  
2.97E-08 

< 6.76E-09 
1.05E-08 
7.57E-09 

ND< 6.76E-09 
NO< 6.76E-09 
ND< 6.76E-09 
NO< 6.76E-09 
NO< 6.76E-09 
ND< 6.76E-09 

ND< 6.766-09 

YD< 6.76E-09 

< 5.87E-03 2.21E-06 
< 2.729 < 8.18 

TOTAL PAH 

~ 

ENERGY SYSTEMS IO-May-90 



PAH CALCULATIONS 

CLIENT: 

PROJECT NO: 
TEST DATE: 
TEST NWBER: 
T REF ( F )  
Fuel: o i l  

SPECIES 

Naphthalene 
Acenaphthylene 
Acenaphthene 
F l w r e n e  
Phenanthrene 
Anthracene 
F Lwranthene 
Pyrene 
Chrysene 

SCEIALGS INITIALS: LG 
WSTD(DSCF): 81.35 

53304 QSO(DSCF/HIN): 653537 
03/ 15/90 co2.x: 
a-pnn-s 02,x: 

60 F Factor 

u g l t r a i n  

11.000 
NO< 0.025 

0.270 
0.058 
0.054 

< 0.025 
NO< 0.025 
NO' 0.025 
YO' 0.025 

Benz(a)anthracene NO<. 0.02s 
Benzo(brk)fluoranthene ND' 0.025 
Benzo(a)pyrene ND' 0.025 
Irdeno(l.2.3-cd)pyrene NO< 0.025 
Oibenzo(a. h)anthracene YO< 0.025 
Benzo(g,h, i )pery lene YO< 0.02s 

~~~ 
~~ ~ 

~~ 

10.8 
6.18 
9063 

USldScrn 

4.775 
YO< 0.011 

0.117 
0.025 
0.015 

< 9.011 
NO< 0.011 
ND< D.Ot1 
NO< 0.011 
NO< 0.011 
ND< 0.011 
NO< 0.011 
NO< 0.011 
NO< 0.011 
NO< 0.011 

I b l h r  

1.17.E-02 
NO< 2.65E-OS 

2.87E-04 
6 .W-05  
3.61E-05 
2.65E-05 

NO' 2.65E-05 
ND< 2.65E-05 
NO< 2.6SE-05 
ND< 2.65E-05 
ND< 2.65E-05 
NO< 2.6SE-05 
NU< 2.65E-05 
NOC 2.65E-05 
NDq 2.65E-05 

Ib/Wbtu 

3.91E-06 
NU< 8.89E-09 

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

< 8.89E-09 
ND< 8.89E-09 

ND< 8.8%-09 
ND< a.a9~-09 

UDg 8.8%-09 
ND< a.es~-w 
NO< 8.89E-09 
NO< 8.89E-09 
NO< 8.89E-09 
mc a.8E-w 

~~ 

TOIAL PAH e 11.637 5.051 < I.24E-02 4.14E-06 

Corrected for  F i e l d  Blank 
RESULTS ARE FOR CUE DUCT WILY 

ENERGY SYSTEMS IO-Hay-90 



CARNOT 

SAMPLE TRAIN TEST SUMMARY 

04/02/90 

~ * 
Client/Location .......... SCE/ALGS * 
Test Number..............6-PAH-S * 
Test Method.............. PAH * 
Fuel..................... oil * 

* 
* 

I 
I 
I 
I 

* 
* 

Control Box #............ ES-8 * * 
Pitot Factor ............ 0.840 * 
Stack Area (sq ft) ....... 468.13 * 
Bar Press (in Hg) ........ 30.30 * 

* 
* 

~~ 

Date.. .................... 03/14/90 
Data By .................. u; 
Sample Location. ......... SO DUCT 

60 Reference Temp (F) ....... 
Unit ..................... 5 

. .  

Meter Cal Factor......... 1.0000- 

Sample Time (Min) ........ 189 

Nozzle Diam (in) ......... 0.246 * 
* 

Meter Vol (acf) .......... 83.792 * Meter Temp ( F )  ........... 92.8 

Stack Press (iwg) ........ 2.70 * stack Temp (F) ........... 270.4 

Vel Head (iwg) ........... 0.2887 * 02 ( % ) :  from CEM........ 4.60 

Meter Press (iwg) ........ 0.67 * Start/Stop Time .......... 1256/1634 

* 
* 

... from portable 6.05 
'Liquid Vol (ml) .......... 169.8 * C02 ( % ) :  from CEM........ 12.30 * calculated...... 11.21 

* 
Std Sample Vol (SCF) .......................................... 79.90 

Metric Sample Vol (cubic meters) .............................. 2 . 2 6  

Moisture Fraction. ............................................ 0.090 

Stack Gas Mol Wt .............................................. 28.95 

Stack Gas Velocity (ft/sec) 35.04 

Stack Flow Rate (wacfm) ....................................... 984,149 

Stack F l o w  Rate (dscfm) ....................................... 649,848 

Isokinetic Ratio ( % )  .......................................... 92.23 

i ................................... 
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CARNOT 03/ 19/9 0 

SAMPLE TRAIN TEST SUMMARY 
- 

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

Test Number.............. 7-PAH-N * Data By Lx; 

Test Method.............. PAH * Sample Location .......... No Duct 
Fuel..................... Oil * Reference Temp (F) ....... 
Control Box #....-....... ES-19 * Unit..................... 5 

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

* .................. * 
. ,  * 

60 * 
* 

Pitot Factor ............ 0.840 * Meter Cal Factor... ...... 1.0000- 

189 

Bar Press (in Hg) ........ 30.30 * Nozzle Diam (in) ......... 0.242 

* 
* 

Meter Vol (acf) .......... 83.305 * Meter Temp .(F) ........... 98.4 
* 

Stack Press (iwg) ........ 2.90 * Stack Temp (F) ........... 263.8 

Vel Head (iwg) ........... 0.2247 * 02 ( % ) :  from CEM ........ 4.75 
* 

- * from DOrtable... 6.32 
L ~~ 

- ~ - .~~ 7. 

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

Meter Press (iwg) ........ 0.53 * Start/Stop Time .......... 0902/1245 
a. 

Std Sample Vol (SCF) .......................................... 78.61 

Metric Sample Vol (cubic meters). ............................. 2.23 

Moisture Fraction ............................................. 0.093 

Stack Gas Mol Wt..... ......................................... 28.90 

Stack Gas Velocity (ft/sec) .................................... 30.79 

Stack Flow Rate (wacfm) ....................................... 864,950 

Stack Flow Rate (dscfm) ....................................... 574,573 

Isokinetic Ratio ( % )  .......................................... 106.05 



I 1  
I 1  

I I  
I I  

/ I  
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03/19/90 CARNOT 

SAMPLE TRAIN TEST SUMMARY 

C l i e n t / L o c a t i o n  .......... SCE/ALGS * D a t e  ..................... 03/15/90 

T e s t  Number. . . . . . . . . . . . .  . 8-PAH-S * Data By ................... LG 

T e s t  Method.. PAH Sample L o c a t i o n . . . .  ...... So Duct 

Fue l . . . . . . . . . . . .  ......... O i l  * Reference- Temp ( F ) . .  ..... 
Control  Box # ............ ES-8 U n i t . . . . . . . . .  5 

P i t o t  F a c t o r  ............ 0.840 * Meter C a l  F a c t o r . . . . . .  ... 1 .0000  

* 

............ 
60 

* ............ 
* 

S t a c k  Area (sq f t )  ....... 468.13 * Sample Time (Min) ........ 185 
* 

B a r  P r e s s  ( i n  H g )  ........ 30.14 Nozzle  D i a m  ( i n )  ......... 0.246 
.L 

Meter V o l  (acf) .......... 86.040 Meter Temp (F)  ........... 94.6  

Stack P r e s s  ( iwg) ........ 2.70 * Stack Temp (F )  ........... 272.2 

V e l  Head ( iwg) ........... 0.2971 02 ( % ) :  f r o m  CEM..... ... 4.55  
* from portable ... 6.48 

L i q u i d  V o l  ( m l )  .......... 186 .1  * C02 ( S ) :  from CEM... ..... 12.25 

Meter P r e s s  ( iwg) ........ 0.69 Start /Stop Time .......... 1526/1744 

S t d  Sample V o l  (SCF) .......................................... 81.35  

* 

* calculated.. .... 10.80  

* 

Metric Sample V o l  ( c u b i c  meters) .............................. 2.30 

Moisture F r a c t i o n  ............................................. 0.096 

S t a c k  G a s  Mol W t  .............................................. 28.84 

S t a c k  G a s  Veloc i ty  (ft/sec) ................................... 35.75 
/ ,00+,,3vy L, 

S t a c k  Flow R a t e  ( w a c f m )  ...................................... .1.00E+06$ 

S t a c k  Flow R a t e  (dscfm) ....................................... 653,537 

I s o k i n e t i c  R a t i o  (%) .......................................... 95.65 
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Appendix C.1 

Metals Tests 

ESR 53304-2053 



METALS EMISSICU CALCULATIONS 

Cl ient l locat ian:  SCE A l m n i t O S  5 
F Factor: 9063 

Fuel: O i  1 
Reference Tenp  (F): 60 

ELEMENT: ARSENIC 

Test u g l t r s i n  Vmstd 

2-Mtls-No 14.00 41.35 
2-Mtls-SoC 15.00 53.47 
3-Mtls-No 24.00 52.88 
3-Mtls-So< 25.00 57.62 
5-Mtls-No 24.00 55.37 
5-Mtls-So 130.00 55.14 
Avgl to ta l  38.67 52.64 

XI2 

5.51 
6.09 
6.68 
6.44 
5.w 
5.85 
6.09 

asd 

503445 
627634 
623384 
633724 
630002 
635740 

1217976 

W l f i  

11.96 
9.91 

16.03 
15.32 
15.31 
83.25 
25.29 

lblhr 

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

Ib/Wlbtu 

9.18E-06 
7.90E-06 
1.33E-05 
1.25E-05 
1.2lE-05 
6.54E ~ 05 
2.01E-05 



client/Locatim: SCE Alarnitos 5 
F Factor: 9063 
Reference Terrp (F):  60 
Fuel :  O i  1 

ELEMENT: BERYLLIUM 

Test ugftrain Vmtd XOZ asd u g l d  Iblhr IbllMbfu 

2-Mtls-Wo< 0.17 41.35 5.51 503445 < 0.15 .( 2.74E-04' < l.llE-07 
2-Nt ls-Sw.  . 0.69 53.47 6.09 627654 < 0.46 < 1.07E-03 < 3.ME-07 
3-Mtls-Yw 0.06 52.88 6.68 623386 < 0.04 < 9.35E-05 3.33E-08 
3-Mtls-So< 0.27 57.62 6.44 633724 < 0.17 < 3.92E-04 < 1.35E-07 
5-Mtls-Yw 0.27 55.37 5.99 630002 < 0.17 < 4 .w-04  < 1.36E-07 

Avgltotal< 0.29 52.61 6.09 1217976 < 0.19 < 8.82E-04 ' 1.53E.07 
S - M C I S - S ~ <  0.27 55.14 5.85 635740 < 0.17 ' ~ . i i ~ - o 4  < 1.36~-07 

. .  



HETALS EUISSIW CALCULATIONS 

ClientlLocatim: SCE A l m i t o s  5 

Reference Tenp (F): MI 
F Factor: 9063 

Fuel: O i  I 

ELEUEIIT: CADMIW 

Test w l t r a i n  Vmstd 

2-HtIs-Wo< 2.50 41.35 
2-lltls-So< 2.70 53.47 
J-Mtls-Wo< 4.70 52.88 
3-Htls-So< 2.00 57.62 
5-Wtls-llo< 2.20 55.37 
S-Utls-So< 1.30 55.14 
Aw l to ta l<  2.57 52.64 

m 2  

5.51 
6.09 
6.68 
6.44 
5.99 
5.85 
6.09 

asd 

503445 < 
627654 < 
623% < 
633TZ4 < 
630002 < 
635740 < 

1217976 < 

w/nJ l b l h r  lb/Mbtu 

2.13 < 4.02E-03 < 1.64E-06 
1.78 < 4.19E-03 < 1.42E-06 
3.14 7.32E-03 * 2.61E-06 
1.23 < 2.91E-03 < 1.OM-06 
1.40 3.31E-03 < l.1lE-06 
0.83 < 1.98E-03 < 6.54E-07 
1.75 < 7.85E-03 < 1.41E-06 ' 



METALS EMISSIC+! CALUJUTIOWS 

Client/Locaticii: SCE Alanitos 5 
F Factor: 9063 
Ceference Tenp (f): 60 
F u e l :  O i  1 

ELEMENT: COPPER 

Test ugftrain Vmstd 

2-Htls-No , 12.00 41.35 

3-Mtls-No 17.00 52.88 
3-Mtls-So 21.00 57i62 
5-Mtls-No 23.00 55.37 
5-Mtls-So 14.00 55.14 
Avgftotal 22.17 52.64 

2-ntis-so 66.00 53.47 

M 2  

5.51 
6.09 
6.68 
6.44 
5.99 
5.85 
6.09 

Qsd 

503445 
627634 
623384 
633724 
630002 
635740 

1217976 

Ugfd 

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-02 
3 .m-02  
2.13E-02 
6.7%-02 

lbfMbtu 

7.87E-06 
2.42E-05 
9.43E-06 
1.05E-05 
1.16E-05 
7,04E-06 
1.1%-05 



METALS E M I S S l W  CALCUUTlWS 

CLientlLocatim: SCE ALmi tos  5 
F Factor: 9063 
Referwre 7- (F ) :  60 
Fuel: O i  I 

ELEMENT: LEM 

Osd W l f i  lblhr lb/HnbtU 

23.91 4.51E-02 1.84E-05 2-Wtls-No 28.00 41.35 5.51 503445 
2-Mtls-So 48.00 53.47 6.09 627634 31.70 7.45E-02 2.53E-05 

34.05 7.55E-02 2.63E-05 3-Mtls-No 51.00 52.88 6.68 623384 
3-Mtls-So 56.00 57.62 6.44 633726 34.32 8.14E-02 2.80E-05 
5-Mtls-No 35.00 55.37 5.99 630002 22.32 5.26E-02 1.77E-05 

16.01 3.81E-02 1.26-5-05 5-Mtls-So 25.00 55.14 5.85 635740 
Avgl to ta l  40.50 52.64 6.09 1217976 27.05 1.24E-01 2.17E-05 

Test u g l t r e i n  W t d  rO2 



METALS EMISSION CALCULATIONS 

ClientlLocatiM: SCE Alamitos 5 
F Factor: 9063 
Reference Tenp (F): 60 
Fuel: O i  L 

ELEMENT: LEAD 

Test ug/frain Vmtd 

2-Mtls-No 28.00 41.35 

3-Mtls-No 51.00 52.88 
3-Mtk-So 56.00 57.62 
5-Mtls-No 35.00 55.37 
5-Mtls-So 25.00 55.14 

2-MtLS-So 48.00 53.47 

Avg/total 40.50 52.64 

xo2 

5.51 
6.09 
6.68 
6.44 
5.w 
5.85 
6.09 

Qsd 

503445 
6276% 
623x4 
633724 
630002 
635740 

1217976 

W / d  

23.91 
31.M 
34.05 
34.32 
22.32 
16.01 
27.05 

lb/hr 

4.5lE-02 
7.45E-02 
7.95E-02 
8.14E-02 
5.26E-02 
3.81E-02 
1.24E-01 

Lb/Wbtu 

1.84E-05 
2.53E-05 
2 .S -05  
2.a-05 
l . m - 0 5  
1.26E-05 
2.17E-05 

I 

i 



I 

METALS EMISSION CALCULATIONS 

Client/Locetion: SCE ALamitos 5 
F Factor: 9063 
Reference Tenp (F ) :  64 
Fwl: Oi I 

ELEMENT: MANGANESE 

Test ugltrain Vmstd r02 Qsd Wfm3 I bf hr I b/Wbtu 

2-Mtls-No 95.00 41.35 5.51 503445 81.12 1.53E-01 6.233E-05 
2-HtIs-Sa 29.00 53.47 6.09 627634 19.15 4.50E-02 1.53E-05 
3-Mtls-No 21.00 52.88 6.68 6233% 14.02 3.27E-02 1.17E-05 
3-Mtls-So 10.00 57.62 6.44 633724 6.13 1.45E-02 5.OlE-06 
5-ntlr-No 27.00 55.37 5.59 630002 17.22 4.oM-02 1.U-05 

Avg/total 45.50 52.64 6.09 1217976 32.65 1.39E-01 2.56E-05 
5-Mtls-So 91.00 55.14 5.85 635740 58.27 i.39~-01 4.5ez-o~ 



METALS EWlSSlON CALWLATIONS 

CLientlLocation: SCE Alamitos 5 
F Factor: 9063 

Fuel: O i  I 
Reference T ~ i p  (F): 60 

ELEMENT: HERWRY 

Test u g l t r a i n  Vmstd 

z-ntis-uo< 9.00 41.35 

~ -n t i s -uo<  6.00 52.88 
3-ntts-s0< 7.00 57.62 

s-ntls-so< 7.00 55.14 

Z-Mtls-So< 9.00 53.47 

5-Mtls-Uo< 6.00 55.37 

Awl to ta l< 7.33 52.64 

XOZ asd 

5.51 503445 < 
6.09 627634 < 
6.68 623384 < 
6.44 633724 < 
5.W 630002 < 

6.09 1217976 < 
5.85 635x0 

ug/m3 Lb/hr l b lwb tu  

7.69 i 1.45E-02 < 5.90E-06 
5.94 1.40E-02 < 4.74E-06 
4.01 < 9.35E-03 < 3.33E-06 
4.29 < 1.02E-02 < 3.51E-06 
3.83 < 9.02E-03 < 3.03E-06 

5.04 < 2.24E-02 < 4.00E-06 
4.48 < 1.07~-02 ~ S Z E - M  

e 



METALS EMISSION ULWLATIONS 

ClientlLocaticn: SCE A l m i t o s  5 
F Factor: 9063 

Fwl: O i  1 
Reference Tenp (F): 60 

ELEMENT: NICKEL 

Test ug l t ra in  Vmtd 

2-Mtls-No 546.00 41.35 
2-Mtls-So 467.00 53.47 
3-MtIs-Wo 609.00 52.88 
3-Mtls-So 592.00 57.62 
5-Mfls-No 639.00 55.37 
5-Mtls-So 462.00 55.14 
Avgltotal 555.83 52.64 

x02 

5.51 
6.W 
6.68 
6.44 
5.99  
5.85 
6.09 

Psd 

503445 
627634 
623384 
633724 
630002 
635740 

1217976 

u g l d  

466.25 
321.60 
406.65 
352.78 
407.50 
295.85 
376.77 

l b l h r  

8.7%-01 
7.55E-01 
9.49E-01 

.8.60E-01 
9.61E-01 
7.04E-01 
1.70E+00 

lb /Mb tu  

3.5BE-04 
2.57E-04 
3.x-04 
2.96E-04 
3.23E-04 
2.32E-04 
3.01E-04 



METALS EMISSION CALCULATIOWS 

Cl ient /Locat im:  SCE Alamitos 5 
f factor: 9063 
Reference Temp (F): 60 
fuel: O i  I 

ELEMENT: SELENIUU 

Test ug / t ra in  Vmtd x)2 Qsd Wlm3 lb/hr LbIWlbtu 

2-Mtls-Nm 3.20 41.35 5.51 503445 < 2.73 < 5.15E-03 < 2.10E-06 

3-Mtls-Nm 17.00 52.88 6.68 623384 < 11.35 < 2.65E-02 < 9.43E-06 
3-Mtls-Sm 5.40 57.62 6.44 633724 < 3.31 < 7.8SE-03 < 2.7OE-06 
5-Mtls-Wm 3.20 55.37 5.99 630002 2.04 4.81E-03 < 1.b2E-06 
S-Wtls-% 5.40 55.14 5.85 635740 < 3.46 < 8 . a - 0 3  < 2.7lE-06 
Avgl to ta l< 6.32 52.64 6.09 1217976 < 4.22 < 1.93€-02 3.42E-06 

2 - n t l s - s w  3.70 53-47 6.09 627636 < 2.44 < 5.74E-03 1.95E-06 

Average uglm3 

5.51 

Average lb/hr 

1.25E-02 

Average lb/MHbtu 

4.49E-06 



METALS WISSION CALCULATIONS 

Cl imt lLocat ion:  SCE A l m i t O S  5 
F Factor: 9063 
Reference Tenp (F):  60 
F u e l :  O i  I 

ELEMENT: ZINC 

Test u g l t r e i n  Vmstd xO2 Osd 

2-UtlS-NO 526.00 41.35 5.51 503445 
2-Mtls-So 1768.00 53.47 6.09 62763L 

, 3-Mtls-No 626.00 52.88 6.68 623384 ' 3-Mtls-SO 721.00 57.62 6.44 633724 
5 - M t l S - N O  821.00 55.37 5.W 630002 
5-Utls-So 615.00 55.14 5.85 635740 
Avgl to ta l  846.17 52.64 6.09 1217976 I 

Wlm3 Lblhr 

449.17 8 . U - 0 1  
1167.53 2.74E+00 
418.00 9.75E-01 
441.85 1.05E+O0 
523.56 l.Z3E+00 
393.83 9.37E-01 
565.65 2.59E'OO 

Ibmbtu 

3.45E-04 
9.31E-04 
3.47E-04 
3.61E-04 
4.15E-04 
3.0%-04 
4.51E-04 



Energy Systems Associates ACORWRATON 

,5991 RED HlLL AVE.  SUITE (10. TUSTIN. CALIFORNIA 92680 

-A JOB NO. p- 

I 

,i-& mR h;Jr 

DATE 

. .  . .  



Energy Systems Associates ACORFURATON 

15991 RED n u  AVE. SUITE 110. TUSTIN. CALIFORNIA 92680 

SUBJECT JOB NO. 

SHEET NO. &-of -C!- 

DATE 
COMPUTED B Y  

3 \ 
6 
s' 

. 



lnergy Systems Associates A C C " P O . W ~  

W 15991 RED HILL AYE.. SUITE 110. TUSTIN. CALIFORNIA 92680 

COMPUTED a y  DATE + & & & , L C H E C K E D  BY DATE --, 

I 



Energy Systems Associates ACORPORIT~ON 

d' ,9z 



15991 RED HILL AVE SUITE 110. TUSTIN. CALIFORNIA 92680 

COMPUTED B Y  CHECKED BY 

d' 



Energy Systems Associates A C O R W R I I O I  

15991 RED HILL AVE. SUITE 110. TUSTIN. CALIFORNIA 92680 

SUBJECT JOB NO. S-330g 

SHEET NO. / o f  

CHECKED BY - DATE COMPUTED B Y  





Energy Systems Associates ACO~WITIOII 

15991 RED HILL AVE.. SUITE 110. TUSTH CALIFORNIA 92680 

SUBJECT JOB NO. S-33OsL! 

SHEET NO. -of 

COMPUTED B Y  CHECKED BY - OAT E 



Energy Systems Associates A c o w u R m m  

15991 RED HILL AVE. SUITE 110. TUSTIN CNlFORNlA 92680 

n J O 8  NO. ,-- 

SHEET NO. - 0 1  
U 

SUBJECT 





~ 

Energy Systems Associates AcoamRmoN 

15g91 REO niu AVE s u m  !io TUSTIN CALIFORNIA 92680 

SUBJECT JOE NO. 

SHEET NO. L o t  

CHECKED DATE .-, COMPUTED B Y  BY 

1 



Energy Systems Associates ACORPOCIITON 

15991 RED HILL A V E ,  SUITE 110 TUSTIN. CALIFORNIA 92680 

SUBJECT JOB NO. s-330# 
7-,; c 

SHEET NO. - o f  

COMPUTED B Y  CHECKED BY - DATE 



45 

- - - -  

1J33JI -CY A V E ,  SUITE 110. TUSTIN, CALIFORNIA 92680 

Gt 
Pb 

8 B 

2 . 0  ( 3  



I 

I '  
CARNOT 

SAMPLE TRAIN TEST SUMMARY 

03/19/90 

* ~ 

Client/Location .......... SCE/AKS * 
Test Number. ............. 2-Mtls-N * * * 
Test Method.............. Metals * 
Fuel..................... Oil * 

* 
* 

Control Box #. ........... ES-8 * 
Pitot Factor ............ 0.840 * 
Stack Area (sq ft) ....... 468.13 * 
Bar Press (in Hg) ........ 30.35 * 

* 
* 
* 
* 

Date ..................... 
Data By .................. 
Sample Location .......... 
Reference Temp (F) ....... 
Unit..................... 

Meter Cal Factor......... 

Sample Time (Min) ........ 
Nozzle Diam (in) .. i . . . . . .  

3/13/90 

MDM 

No Duct 

60 

5 

0.9900 

126 

0.242 

* 
Meter Vol (acf) .......... 42.476 * Meter Temp (F) ........... 76.6 

Stack Press (iwg) ........ 2.70 * Stack Temp (F) ........... 257.3 

Vel Head (iwg) ........... 0.1723 * 02 (%) :  from CEM ........ 5.00 * from portable ... 5.51 

Meter Press (iwg). ....... 0.43 * Start/Stop Time .......... 0905/1124 
Std Sample Vol (SCF) .......................................... 41.35 

Metric Sample Vol (cubic meters). ............................. 1.17 

Moisture Fraction ............................................. 0.096 

Stack Gas Mol Wt.. ............................................ 28.94 

Stack Gas Velocity (ft/sec) ................................... 26.81 

Stack Flow Rate (wacfm) ....................................... 752,976 

Stack Flow Rate (dscfm) ....................................... 503,445 

Isokinetic Ratio ( % )  .......................................... 95-50 

* 
* 

Liquid Vol (ml) .......... 9 5 . 0  CO2 ( % ) :  from CEM........ 12-20 
~ * calculated... ... ~ 11.81 

* 
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CARNOT 03/19/90 

SAMPLE TRAIN TEST SUMMARY 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

I 

client/Location .......... SCE/ALGS * Date..... ................ 3/13/90 

Test Method.............. Metals * Sample Location. ......... So Duct 
Test Number .............. 2-Mtls-S * Data By .................. MDM 

1 Fuel..................-. ... Oil * Reference Temp (F) ....... 60 

Control Box #............ ES-19 * Unit............... ...... 5 

Pitot Factor ............ 0.840 * Meter Cal Factor ......... 1.0000 I 
I 
I 

Stack Area (sq ft). ...... 468.13 * Sample Time (Min) ........ 126 

Bar Press (in Hq) ........ 30.35 Nozzle Diam (in) ......... 0.246 

Meter Vol (acf) .......... 55.259 * Meter Temp (F) ........... 85.5 

Stack Press (iwq) ........ 2.70 * Stack Temp (F) ........... 271.3 
* 
* 

Vel Head liws) ........... 0.2728 * 02 ( % ) :  from CEM ........ 5.00 I 
. .  . _. 

,- * from portable ... 6.09 
Liquid Vol (ml) .......... 123.4 * C02 ( % ) :  from CEM........ 12.20 

~~ ~ ~~~ ~~ ~ ~~ * calculated. ..... 11.36 ~~ I ::-' - 
Meter Press (iwg) ........ 0 . 5 8  * Startptop Time .......... 0906/1130 

L I 

I 
I Std Sample Vol (SCF) .......................................... 53.47 

Metric Sample Vol (cubic meters). ............................. 1.51 

Moisture Fraction 0.097 

Stack Gas Mol Wt......................................... ..... 28.89 

Stack Gas Velocity (ft/sec) ................................... 34.09 

Stack Flow Rate (wacfm) ....................................... 957,457 

Stack Flow Rate (dscfm) ....................................... 627,634 

Isokinetic Ratio (%)  .......................................... 95.87 

I 
B 

............................................. 
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CARNOT 0 3/ 19/9 0 

SAMPLE TRAIN TEST SUMMARY 

C l i e n t / h c a t i o n  .......... SCE/AKS * D a t e . . . .  ................. 3/13/90 
T e s t  Number. . . . . . . . . . .  ... 3-Mtls-N * Data By .................. MDM 

* 
* 

T e s t  Method... ........... Metals * Sample Locat ion. . .  ....... No Duct  

Fuel. .................... O i l  * Reference Temp (F) ....... 60 

Contro l  Box #............ ES-8 * U n i t  ..................... 5 

* 
* 
* 

P i t o t  Fac to r  ............ 0.840 * Meter C a l  Fac tor . . .  ...... 0.9900 * 
Stack  A r e a  (sq f t )  ....... 468.13 * Sample Time (Min) ........ 126 * 
Bar P r e s s  ( i n  Hg)  ........ 30.35 * N o z z l e  Diam ( i n )  ......... 0.242 * * 
Meter Vol ( a c f )  .......... 54.293 * M e t e r  Temp (F) ........... 76.6 

Stack P r e s s  ( i w g )  ........ 2.60 * s t a c k  Temp (F)  ........... 257.3 

* from p o r t a b l e  ... 6.68 
Liquid Vol ( m l )  .......... 

* 
* 

V e l  Head (iwg) ........... 0.2606 * 02 ( % ) :  from CEM ........ 5.00 

113.1 * c02 (%I: from CEM ........ 12.20 a * calculated ...... 10.91 
Meter P r e s s  ( i w g )  ........ 0.61 * S t a r t / S t o p  T i m e  .......... 1323/1546 . 
Std  Sample Vol (SCF) .......................................... 52.88 

* 

Metric Sample V o l  (cubic meters) .............................. 1.50 

Moisture F rac t ion  ............................................. 0.090 

Stack  Gas Mol W t  .............................................. 28.93 a 
................................... 

32*98 cd Stack  Gas Veloc i ty  (ft/sec) 

S tack  Flow Rate  (wacfm) ....................................... 926,379 

Stack  Flow Rate (dscfm) ....................................... 623,384 

I s o k i n e t i c  Ra t io  ( % )  .......................................... 98.63 
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03/ 19/9 0 CARNOT 

SAMPLE TRAIN TEST SUMMARY 
* 

Client/Location .......... SCE/ALGS * Date.. ................... 3/13/90 
* 

Test Number MDM .............. 3-Mtls-S * Data By .................. * 
Test Method.............. Metals * Sample Location.. 

Fuel..................... Oil * Reference Temp (F  

Control BOX #.......-.... ES-19 * Unit ............. 
Pitot Factor ............ 0.840 * Meter C a l  Factor. 

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

* 
* 
* 
* 
* 

....... So Duct 

....... 60 

....... 

....... 1.0000 

....... 126 

........ 0.246 Bar Press (in Hg) 30.35 * Nozzle Diam (in) ......... 
Meter Vol (acf) .......... 60.119 * Meter Temp ( F )  ........... 

* * 
90.9 * 

Stack Press (iwg) ........ 2.50 * Stack Temp (F) ........... 273.9 
* 

5.00 
* from portable. .. 6.44 

Vel Head (iwg) ........... 0.2744 * 02 ( % ) :  from CEM........ 

Liquid Vol (ml) .......... 119.0 * co2 ( % ) :  from ?EM ........ 12.20 
calculated. 11.10 *- ..... ~ ~ ~~~ 

Meter Press (iwg) ........ 0.66 * Start/Stop Time .......... 1323/1547 
Std Sample Vol (SCF) .......................................... 57.62 I 

! 

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

I Moisture Fraction ............................................. 0.088 

. Stack Gas Mol Wt ........... ~ ................................... 28.98 

Stack Gas Velocity (ft/sec) ................................... 34.21 

Stack Flow Rate (wacfm) ....................................... 960,777 

Stack Flow Rate (dscfm) ....................................... 633,724 I 

Isokinetic Ratio ( % )  .......................................... 102.30 
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CARNOT 03/19/90 

SAMPLE TRAIN TEST SUMMARY 
I 

Client/Location .......... SCE/ALGS * Date.... ................. 3/14/90 
Test Number..............5-Mtls-N * Data By .................. MDM 

Test Method.............. Metals * Sample Location .......... No Duct 
Fuel..................... Oil * Reference Temp (F) ....... 60 

Control Box #............ ES-19 * Unit.............. ....... 5 

* 
* 
* 
* 
* 

Pitot Factor ............ 0.840 * Meter Cal Factor.... ..... 1.0000. 

Stack Area ( s q  ft) ....... 468.13 * Sample Time (Min) ..... ;.. 126 
* 
* 

Bar Press (in Hg) ........ 30.30 * Nozzle Diam (in) ......... 0.242 * 
* 

Meter Vol (acf) .......... 57.772 * Meter Temp (F) ........... 89.9 

Stack Press (iwg) ........ 2.50 * Stack Temp (F). .......... 247.8 
* 
* 

........... ........ Vel Head (iwg) 0.2616 * 02 ( % ) :  from CEM 4.20 * from portable ... 5.99 
Liquid Vol (ml) .......... 111.6 * C02 ( % ) :  from CEM ........ 13.00 * calculated...... 11.61 
Meter Press (iwg) ........ 0.60 * Start/Stop Time .......... 0825/1057 * 
Std Sample Vol (SCF) .......................................... 55.37 

Metric Sample Vol (cubic meters)... ........................... 1.57 

Moisture Fraction ............................................... 0.086 

Stack Gas Mol Wt.. ................................ :-. ......... 29.06 

Stack Gas Velocity (ft/sec) ................................... 32.78 

Stack Flow Rate (wacfm) ....................................... 920,728 

Stack Flow Rate (dscfm) ....................................... 630,002 

Isokinetic Ratio ( % )  .......................................... 102.19 
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CARNOT 

SAMPLE TRAIN TEST SUMMARY 

03 /19 /9 (  

* 
Client/Location .......... SCE/ALGS * 
Test Number..... ......... 5-Mtls-S * 
Test Method..... ......... Metals * 
Fuel..................... oil * 

* 
* 
* 
* 

Control Box #............ ES-8 * * 
Pitot Factor ............ 0.840 * 
Stack Area (sq ft) ....... 468 .13  * 
Bar Press (in Hg) ........ 3 0 . 3 5  * 

* 
* 
.+ 

Date.......... ........... 3/14/9(  

Data By .................. MDI 

Sample Location.......... So Duct 

Reference Temp (F). ...... 6( 

Unit..................... - 
Meter Cal Factor...... ... 0.99OC 

Sample Time (Min) ........ 1 2 t  

Nozzle Diam (in). ........ 0.24E 

* 
Meter Vol (acf) .......... 5 7 . 6 9 9  * Meter Temp (F) ........... 86.5 * - 
Stack Press (iwg) ........ 2 . 5 0  * Stack Temp (F) ........... 2 6 9 . 5  * 
Vel Head (iwg) ........... 0 . 2 7 6 4  * 0 2  [ % ) :  from CEM.. ...... 4 . 2 0  . .  * from portable ... 5.85 
Licruid Vol (ml)........ .. 117.1 * C02  ( % \ :  from CEM.... .... 1 3 . 0 0  - . .  . ,  * calculated.. .... 1 1 . 7 2  .......... .. Meter Press (iwg) ........ 0.64 Start/Stop Time 0825/104 * 
Std Sample Vol (SCF) .......................................... 5 5 . 1 4  

............................. Metric Sample Vol (cubic meters). 1 . 5 6  

Moisture Fraction ............................................. 0 . 0 9 0  

Stack Gas Mol Wt............ .................................. 2 9 . 0 2  

Stack Gas Velocity (ft/sec) ................................... 3 4 . 2 1  

Stack Flow Rate (wacfm) ....................................... 9 6 0 , 9 4 7  

Stack Flow Rate (dscfm) ....................................... 6 3 5 , 7 4 0  

Isokinetic Ratio ( % )  .......................................... 9 7 . 6 0  
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~ 
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LABORATORY NUMBER 
CLIENT: CARNOT 
PROSECT 8:  5863 

.: 25653 
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DATE RECEIVED: 03/21/90 
DATE DIGESTED: 04/10/90 
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 

STANDARD BLANK 
INFORMATION STDl = 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 

ChT ID 

1 

2 

3 

5 

SAMPLE ID 

REAGENT BLANK BLANK 0.0199 
STDl 0.0240 
STD2 0.0493 
STD3 0.0778 

INSTRUMENT FACTOR: 1 ~~~~~ ~ ~~~~ ~~~~ 

CORRELATION FACTOR: 0.9994 
SAMPLE VOLUME 0.05 

MTLS BLANK #1 BLANK 0.0199 
STDl 0.0230 
STD2 0.0524 
STD3 0.0912 

INSTRUMENT FACTOR: 1 
CORRELATION FACTOR: 0.9968 
SAMPLE VOLUME 0.05 

MTLS BLANK #2 BLANK 0.0199 
STDl 0.0199 
STD2 0.0436 
STD3 0.0792 

INSTRUMENT FACTOR: 1 
CORRELATION FACTOR: 0.9934 
DILUTION FACTOR: 0.05 

3-MTLS-N BLANK C.0176 
STDl 0 ~ 0227 
STD2 0.0371 
STD3 0.0619 

INSTRUMENT FACTOR: 1 
CORRELATION FACTOR: 0.9885 
DILUTION FACTOR: 0.05 

ARSENIC 
ug/SAMTLE 

1.1 

0.77 

0.73 

1.3 



- -  

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90 
CLIENT: CARNOT DATE DIGESTED: 04/10/90 
PROJECT # :  5063 DATE ANALYZED: 04/13/90 
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90 

PAGE 3 OF 24 ____________________------------------------------------------------------- 
METAL: ARSENIC IMPINGER CATCH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89 

METHOD OF STANDARD ADDITIONS - EPA 7060 ____________________------------------------------------------------------- 

STANDARE BLANK 
INFORMAT ION STDl = 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 

1 C&T ID SAMPLE ID 

I 7 5 -MTLS -N 

0 5 -MT LS - S 
I 

9 2-MTLS-N 

BLANK 0.0199 
STDl 0.0197 
STD2 0.0311 
STD3 0.0385 

INSTRUMENT FACTOR: 1 
CORRELATION FACTOR: 0.9925 
SAMPLE VOLUME ~ 0.05 

BLANK 0.0199 
STDl 0.0198 
STD2 0.0327 
STD3 0.0414 

INSTRUMENT FACTOR: 1 

SAMPLE VOLUME 0.05 

BLANK 0.0176 
STDl 0.019 
STD2 0.0483 
STD3 0.0625 

INSTRUMENT FACTOR: 1 
CORRELATION FACTOR: 0.9805 
SME‘LE VOLUME 0.05 

-.-..-.nnT n m T n h l  rnr-rpnp.  n QQTR 
bV‘U\U-rs”&. . ...,*-*,. - - _ _  - 

ARSENIC 
uq/SAMPLE 

2.6 

2.3 

1.1 



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 B 

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

EPA METHOD 7060 ----____________________________________----------------------------------- 

CLT ID SAMPLE ID SAMPLE VOLUME ARSENIC 
ug/SAMPLE 

1 REAGENT BLANK 50 1.7 

2 MTLS BLANK #1 50 4.0 

3 

4 

5 

6 

7 

7 D  

I S  

8 

9 

METHOD 

MTLS BLANK # 2  

2-MTLS-S 

3 -MTLS -N 

3 -MTLS-S 

5-MTLS-N 

5-MTLS-N 

5-MTLS-N 

5-MTLS-S 

2 -MTLS-N 

DETECTION LIMIT = 0.50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ug/SAMPLE. 

3.8 

14 

24 

23 

24 

20 

112 % 

130 

15 



I 
I 
I 
I 
I 
I 
i 
I 
i 
I 
I 
1 

Curtis ti Tompkins. Ltd. 

C&T I D  SAMPLE I D  SAMPLE VOLUME ARSENIC 
ug/SAMPLE 

4 2 -MTLS- S 5 0  ND ( 3 . 0 )  

6 3-MTLS-S 5 0  N D  ( 3 . 0 )  



Curtis & Tompkins. Lid. 

LBORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90 
.IENT: CARNOT DATE DIGESTED: 04/10/90 
LOJECT # :  5863 DATE ANALYZED: 04/13/90 
CATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90 

PAGE 6 OF 24 

:TAL: BERYLLIUM IMPINGER CATCH 
:THOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED a128189 

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

tT 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 (0.06) 

6 3-MTLS-S 50 ND (0.06) 

7 5 -MTLS -N 50 ND (0.06) 

a 5-MTLS-S 50 ND (0.06) 

8D 5-MTLS -S 50 ND (0.06) 

8s 5-MTLS-S 50 96 % 

9 2-MTLS-N 50 ND (0.06) 

i/Qc DATA INFORMATION: 

CLATIVE % DIFFERENCE: <1 
'IKE % RECOVERY: 96 

. .  . +yy 



Curiis & Tornpkins. Ltd. 

C&T i D  

1 

2 

3 

4 

5 

6 

7 

a 
9 

9D 

9 s  

SPHPLE I D  

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK #2 

2-MTLS-S 

3-MTLS-N 

3-MTLS-S 

5-MTLS-N 

5-MTLS-S 

2-!4TLS-N 

2-MTLS-N 

2-MTLS-N 

SAMPLE VOLUME 

5 0  

50 

5 0  

5 0  

5 0  

5 0  

5 0  

5 0  

5 0  

5 0  

5 0  

BERYLLIUM 
ug/SAMPLE 

0 . 4  

0 . 1  

0 . 4  

1 . 0  

0 . 4  

0 .6  

0 . 6  

0 . 5  

0 .5  

0 . 5  

9 4  % 



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 8 OF 24 
___-____________________________________----------------------------------- 
METAL: CADMIUM IMPINGER CATCH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89 

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

C&T ID 

1 

2 

3 

4 

5 

6 

i I 
I 

8 

8D 

8s 

9 

SAMPLE ID 

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-S 

5-MTLS-S 

2-MTLS-N 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

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) 

11 % 

1.5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cb Curtis & Tompkins. L id  

C&T ID SAMPLE ID SAKPLE VOLUME CADMIUM 
U~/SAMPLE 

1 REAGENT BLANK 50 ND ( 0 . 9 )  

2 MTLS BLANK #1 50 ND ( 0 . 9 )  

3 MTLS DLANK 82 50 ND ( 0 . 9 )  

4 2 -MTLS -S  50 ND ( 0 . 9 )  

5 3-MTLS-N 50 NE (0.9) 

6 3 -MTLS-S 50 ND ( 0 . 9 )  

I 5 -MTLS -N 5 0  ~ ND ( 0 . 9 )  

8 5 -MTLS -S  5 0  ND ( 0 . 9 )  

9 2 -MTLS -N 50 ND (0 .9 )  

9D 2-MTLS-N 5 0  ND (0.9) 

9s 2-MTLS-N 5 0  100 % 



Curtis & lornpklns. 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 10 OF 24 
--_____-________________________________----_------------------------------ 
METAL: COPPER IMPINGER CATCH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8 / 2 8 / 8 9  

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

C&T ID 

1 

2 

3 

4 

5 

6 

7 

E 

ED 

8 S  

9 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK #2 

2 -MTLS -S  

3-MTLS-N 

3-MTLS-S 

5-MTLS -N 

5 -MT LS - S 

5 -MTLS - S 

5-MTLS-S 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

COPPER 
ug/SAMPLE 

8.4 

19 

8.6 

17 

4.9 

5.3 

12 

8 . 0  

7 .8  

95 % 



LABORATORY NUMBER: 25653 
CLIENT: CARNOT 
PROJECT # :  5863 
LOCATION: SUBMITTED BY CLIENT 

DATE RECEIVED: 03/21/90 
DATE DIGESTED: 04/10/90 
DATE ANALYZED: 04/13/90 
DATE REPORTED: 04/26/90 
PAGE 11 OF 24 

C&T I3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9D 

9s 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK #2 

2-MTLS-S 

3-MTLS-N 

3 -MTLS-S 

5 - MT L S - N 
5-MTLS-S 

2 -MTLS -N 

2 -MTLS -N 

2-MTLS-N 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

COPPER 
ug/SAMPLE 

1.5 

16 

9.8 

43 

24 

21 

26 

21 

19 

19 

101 % 



Curt~s & Tornpkms Itd 

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 CATE REPORTED: 04/26/90 

?AGE 12 OF 24 -_______________________________________----------------------------------- 
METAL: LEAD IMPINGER CATCH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCECURE DATED 8/28/89 

EPA METHOD 6010 - ELEMENT NOT FESPONSIVE BY GFAAS/STD ADD METHOD ________________________________________----------------------------------- 

C&T ID 

1 

2 

3 

4 

5 

6 

I 

8 

ED 

8s 

9 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK #2 

2-MTLS-S 

3-MTLS-N 

3 -MTLS -S  

5-MTLS-N 

5-MTLS-S 

5 -MT LS - s 
5-MTLS-S 

2 -MTLS-N 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

LEAD 
ug/SAMPLE 

ND (3.0) 

ND (3.0) 

ND (3.0) 

ND (3.0) 

13 

20 

5.9 

6.0 

6.5 

81 % 

4 . 7  



cb Curtis &. Tompkins. Lid. 

CLT ID 

1 

2 

3 

4 

5 

6 

I 

8 

9 

9 D  

9s 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #I 

MTLS BLANK #2 

2-MTLS-S 

3 -MTLS-N 

3 -MTLS -S 

5-MTLS-N 

5-MTLS-S 

2-MTLS-N 

2-MTLS-N 

2-MTLS-N 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

LEAD 
ug/ SFMPLE 

26 

46 

28 

12 

61 

59 

53 

44 

48 

47 

92 % 

METHOD DETECTION LIMIT = 5.0 ug/SAMPLE. 



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 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 

1 

2 

3 

4 

5 

6 

7 

8 

8D 

8S 

9 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK #2 

2-MTLS-S 

3-MTLS-N 

3-MTLS-S 

5-MTLS-N 

5-MTLS-S 

5-14TLS-S 

5-MTLS-S 

2-MTLS-N 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

MANGANESE 
ug/SAMPLE 

0.8 

1.2 

33 

170,000 

11 

49,000 

5.3 

78 

77 

92 % 

36 



LABORATORY NUMBER: 25653 
CLIENT: CARNOT 
PROJECT # :  5863 
LOCATION: SUBMITTED BY CLIENT 

DATE RECEIVED: 03/21/90 
DATE DIGESTED: 04/10/90 
DATE ANALYZED: 04/13/90 
DATE REPORTED: 04/26/90 
PAGE 15 OF 24 

C6T ID SAMPLE ID SAMPLE VOLUME MANGANESE 
ug/SAMF'LE 

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 12 

9 2-MTLS-N 50 58 

9D 2-MTLS-N 

9s 2-MTLS-N 

50 

50  

59 

96 'ti 



2 MTLS BLANK #I SEE NOTE 

3 MTLS BLANK # 2  S E E  NOTE 

4 2-MTLS-S SEE NOTE 

5 3-MTLS-N SEE NOTE 

6 3-MTLS-S SEE NOTE 

ND 

N D  

N D  

ND 

ND 



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

PAGE 1 7  OF 24 __________________-_------------------------------------------------------- 
METAL: MERCURY FRONT FILTER AND PROBE/NOZZLE WASH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89 

EPA METHOD 1411 _____________--_----------------------------------------------------------- 

C&T ID 

1 

2 

3 

4 

5 

6 

-7 

8 

8D 

as 
n 
3 

* NOTE: 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK # 2  

2-MTLS-S 

3-MTLS-N 

3-MTLS-S 

5-MTLS-N ~ 

5-MTLS-5 

5 -MTLS - S 
5 -MTLS -S  

?-L I rnT  C-h, 
L L A L U "  &. 

SAMPLE VOLUME * 

SEE NOTE 

SEE NOTE 

SEE NOTE 

SEE NOTE 

SEE NOTE 

SEE NOTE 

-SEE NOTE 

SEE NOTE 

SEE NOTE 

SEE NOTE 

SEE NnTE 

MERCURY 
ug/SAMPLE 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

FiD (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

109 % 

ND (1.0) 

5% v/v REMOVED AT 100 ML5 FOR MERCURY; REMAINING 95 MLS 

REPORTED AS ug/SAMPLE. 
REDUCED TO 50 MI., FOR OTHER METAL ANALYSES. 



Curtis & Tornpkins. Ltd. 

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

PAGE 18 OF 24 __________________-_____________________--------_-------------------------- 
METAL: MERCURY POTASSIUM PERMANGANATE IMPINGER 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89 

EPA METHOD 7411 ________________________________________----------------------------------- 

C&T ID 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9D 

I 9s 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK #1 

MTLS BLANK #2 

2 -MTLS -S 

3-MTLS-N 

3-MTLS-S 

5-MTLS-N 

5-MTLS-S 

2-MTLS-N 

2-MTLS-N 

2-MTLS-N 

SAMPLE VOLUME 

100 

190 

170 

240 

120 

90 

150 

120 

310 

310 

310 

MERCURY 
ug/SAMPLE 

ND (1.0) 

14 

ND (2.0) 

ND (2.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (3.0) 

ND (3.0) 

1 0 0  % 



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 8/28/89 

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 

8 5-MTLS-S 50 
~ 

7.5 

150 

8D 5-MTLS-S 50 150 

8.5 5 -MTLS -S 50 91 % 

9 2-MTLS-N 50 130 

METHOD DETECTION LIMIT = 0.60 ug/SAMl?LE. 



LABORATORY NUMBER: 25653 ~. 

CLIENT: CARNOT 
PROJECT #: 5863 
LOCATION: SUBMITTED BY CLIENT 

C !  Curtis & Tornpkins Lid 

DATE RECEIVED: 03/21/90 
DATE DIGESTED: 04/10/90 
DATE ANALYZED: 04/13/90 nn' 
DATE REPORTED: 04/26/90 
PAGE 20 OF 24 

C6T ID -.SAMPLE ID SAMPLE VOLUME 

1 REAGENT BLANK 50 

2 MTLS BLANK #l 50 

NICKEL 
ug/SAMPLE 

ND (1.0) 
. ..- 

' .  .5.8 

3 MTLS BLANK p42 50 22 

4 2 -MTLS-S 50 450 

5 3-MTLS-N 

6 3-MTLS-S 

50 

50 

560 

550 

7 5-MTLS-N 50 600 

8 5-MTLS-S 50 290 

9 2-MTLS-N 50 390 

9D 2-MTLS-N 50 390 

9s 2-MTLS-N 50 101 % 

B 
D 



Curtis & Tompkins. ttd. 

LABORATORY NUMBER: 2 5 6 5 3  DATE RECEIVED: 0 3 / 2 1 / 9 0  
CLIENT: CARNOT DATE DIGESTED: 0 4 / 1 0 / 9 0  
PROJECT # :  5863 DATE ANALYZED: 04 /13 /90  
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 0 4 / 2 6 / 9 0  

PAGE 2 1  O F  24 _______________------------------------------------------------------------ 
bETAL: SELENIUM I M P I N G E R  CATCH 
METHOD: METALS EMISSIONS I N  EXHAUST GAS PROCEDURE DATED 8 / 2 8 / 8 9  

EPA METHOD 6 0 1 0  - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD ______________------------------------------------------------------------- 

CLT I D  

1 

2 

3 

4 

5 

6 

I 

8 

8 D  

as 

9 

SAMPLE I D  

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-S 

5-MTLS-S 

2 -MTLS-N 

SAMPLE VOLUME 

5 0  

5 0  

5 0  

5 0  

50  

5 0  

50 

5 0  

50  

5 0  

50  

~ 

SELENIUM 
ug/SAMF'LE 

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

ND ( 3 . 0 )  

1 0 9  % 

4 . 1  



LABORATORY NUMBER: 25653 
CLIENT: CARNOT 
PROJECT # :  5863 
LOCATION: SUBMITTED BY CLIENT 

DATE RECEIVED: 03/21/90 
DATE DIGESTED: 04/10/53 
DATE ANALYZED: 04/13/50 
DATE REPORTED: 04/26/90 
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CLT ID SAMPLE ID SAMPLE VOLUME 

1 REAGENT. BLANK 50 

2 MTLS BLANK #1 50 

3 MTLS BLANK # 2  50 

4 2 -MTLS -S 50 

5 3-MTLS-N 50 

6 3 -MTLS- S 

7 5-MTLS-N 

8 5-MTLS-S 

9 2-MTLS-N 

9D 2-MTLS-N 

9s 2 -MTLS-N 

50 

50 

50 

50 

50 

50 

SELENIUM 
ug/SAMPLE 

6.4 

7.1 

11 

6.9 

20 

8.5 

ND (5.0) 

8.5 

5.8 

5.6 

85 % 

I 

t3 



Curtis 8: Tornpkins. Lid. 

CLT I D  

1 

2 

3 

4 

5 

6 

7 

8 

8D 

8s  

9 

SAMPLE I3 

REAGENT 3LANK 

MTLS BLANK #1 

MTLS BLAISK #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 

5 0  

5 0  

5 0  

5 0  

50  

5 0  

50  

50 

5 0  

50 

5 0  

Z I N C  
ug/SAMPLE 

1 . 9  

1 8  

5 .1  

1 2  

2 1  

1 7  

12  

1 6  

1 6  

8 8  % 

32  



I .  

Curtis & Tompkins Lld 

LABORATORY NUMBER: 25653 DATE RECEIVED: 03/21/90 
CLIENT: CAFWOT DATE DIGESTED: 04/10/90 
PROJECT #: 5863 DATE ANALYZED: 04/13/90 
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/26/90 I3 

B 
PAGE 24 OF 24 ________________________________________----------------------------------- 

METAL: ZINC FRONT FILTER ILND PROBE/NOZZLE WASH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/E9 

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

C&T ID 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9D 

9s 

SAMPLE ID 

REAGENT BLANK 

MTLS BLANK 81 

MTLS BLANK #2  

2-MTLS-S 

3 -MTLS -N 

3-MTLS-S 

5-MTLS-N 

5-MTLS-S 

2-MTLS-N . 

2-MTLS-N 

2-MTLS-N 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ZINC 
ug/SAMPLE 

830 

1,600 

910 

2,500 

1,400 

1,500 

1,600 

1,400 

1,300 

1,300 

100 % 

METHOD DETECTION LIMIT = 1.0 ug/SAMPLE.- . .. n 



Energy Systems Associates ACORPORATON 

Samples shipped t o :  G.& 'i- x- 

jig91 f i E f  *ILL A\'E!WE. S U I T E  110. TUSTIN. CA 92680.7388 I (n:; 2594i20 ?Te:ea,2y: (7141 259-0372 

E S A  X 4 5 7  



. I  

Energy Systems Associates ACORPORATION 

CERTIFICATION OF SWAE R E C E I P T  

Smples: 
Sample No. - _jTX?o'r-AL 
(Project EO. 

Test No. Complete Description 

y-H&- sr B 
F& 0 

0 3;/%c,A-T 

Chain of Custody Prior t o  Shipment: 

- Samples shipped to :  GPLT 9- /-L K 
I 

I 1503 REO HILL Li'ENJE. SUITE 110,TUSTIN. CL.92680-7388 I ( 7141  259-9520 ITeleC0i)y: (7ld) 250-0172 

E S A  05-957 



ENERGY SYSTEMS ASSOCIATES 
15991 RED HILL hvVENUE. SUITE 110. TUSTIN. CA 92680-7388 
(714) 259-9520 /Telecopy: (714) 259-0372 

/ 

Purchase Order 

Phone: ( 1 
Code: California Resale No: SR EA 24-816623 

I.-- 

- Resale - Non Taxable 

2 Co Use - Taxable 

Date Required Contact Ship via Terms 

/ id30  
QUANTITY 

/ 
I .  /.- 

PRICE 

\- 

TOTAL 

PURCHASE ORDER NUMBER MUST APPEAR ON ALL INVOICES. SHIPPING MEMOS. BILLS OF LADING AND PACKAGES. 



Appendix C.8 

Chromium Tests 

ESR 53304-2053 



METALS EUlSSlON CALCULATIONS 

ClientILocatim: SCE A lmi tos  5 
F Factor: 9063 
Reference TRTP (F): 60 
Fuel: O i  I 

ELEMENT: CHRMIUU 

Test ugltrain Vmstd XI2 asd Wln3 Lb/hr (blWbtu 

1-Cr-So 6.00 52.67 6.2 607522 4.02 9.15E-03 3.23E-06 
4-Cr-No 4.50 50.34 5.91 578386 3.16 6.83E-03 2.4%-05 
6-Cr-No 26.90 56.49 6.21 629680 16.81 3.96€-02 1.35E-05 

Avg/tot 12.47 53.17 6.11 1211555 8.00 3.75E-02 6.C2E-OS 



lient/Location: SCE AIamitoS 5 
Factor: 9063 

!eference Tenp (F): 60 
:ueI: O i  I 

ELEMENT: HEXAVALENT CHROWIUM 

Test ugftrain Vmstd Xo2 Qsd ug/nS Ib/hr Ib/MMbtu 

1.46 52.67 6.2 607522 0.98 2.23E-03 7.8E-07 

1.80 50.34 5.91 578386 1.26 2.73E-03 9.95E-07 

14.30 56.49 6.21 629680 8.94 2.lIE-02 7.19E-W 

5.85 53.17 6.11 1211555 3.73 1.76E-02 2.99E-06 

1-cr-so 
4-Cr-No 
6-Cr- Wo 

AWltOt 

I 
E! 

j 

D' 



I 
I, 
I 
I 
I 
I 
I 
I 
I 
12. 
I 
I 
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Energy Systems Associates ACORFURATON 

6991 RED nlu AVE.. SUITE 110. TUSTIN. CALIFORNIA 92680 

E ,&i&&s JOB NO. c z -  4 
SUBJECT 

SHEET NO. - a (  - 
COMPUTED B Y  DATE 

/- h - s  4.757 

U 

/‘ff3& 



' CARNOT 03/19/90 

SAMPLE TRAIN TEST SUMMARY 

* 
Client/location .......... SCE/ALGS * Date ..................... 3/12/90 

Test Number...... ........ 1-Cr-S * Data By MDM 

Test Method..... ......... Chrome * Sample Location .......... SO Duct 

Fuel.......... ........... Oil * Reference Temp (F) ....... 
Control BOX #............ ~ ~ - 1 9  * Unit..................... 5 

* .................. * 
* 

60 * 
* 

Pitot Factor ............ 0.840 * Meter Cal Factor......... 1.0000 

Stack Area ( s q  ft) ....... 468.13 * Sample Time (Min) ......... 12 6 
* 
* 

Bar Press (in Hg) ........ 30.26 * Nozzle Diam (in) ......... 0.246 

Meter'Vol (acf) .......... 54.596 * Meter Temp ( F )  ........... 
Stack Press (iwg) ........ 2.50 * Stack Temp (F) ........... 273.3 

Vel Head (iwg) ........... 0.2593 * 02 ( % ) :  from CEM........ * from portable ... 6.20 
Liquid Vol (ml) .......... 129.9 * C02 ( % ) :  from CEM ........ 12.30 

Meter Press (iwg) ........ 0.58 * Start/Stop Time .......... 1526/1744 

* * 
85.5 * 

* 
4.20 

* calculated. ..... 10.83 

Std Sample Vol (SCF) .......................................... 52.67 

Metric Sample Vol (cubic meters) .............................. 1.49 

Moisture Fract ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.103 

Stack Gas Mol Wt... ........................................... 28.75 

Stack Gas Velocity (ft/sec) ................................... 33.42 

Stack Flow Rate (wacfm) ....................................... 938,706 

Stack Flow Rate (dscfm) ....................................... 607,522 

Isokinetic Ratio (%) .......................................... 97.56 

n 









a .., 
CARNOT 03/19/90 

SAMPLE TRAIN TEST SUMMARY 
* 

Client/Location.. ....... .SCE/ALGS * Date.. .................... 3/13/90 

Test Method.............. Chrome * Sample Location .......... NO Duct 
Fuel..................... Oil * Reference Temp (F) ....... 

Pitot Factor ............ 0.840 * Meter Cal Factor ......... 0.9900- 

Stack Area ( s q  ft).’ ...... 468.13 * Sample Time (Min) ........ 
Bar Press (in Hg). ....... 30.35 * Nozzle Diam (in). ........ 

Stack Press (iwg) ........ 2.60 * Stack Temp (F)  ........... 257.3 

Liquid Vol (ml) .......... 129.3 * CO2 (%) :  from CEM........ 12.00 
Meter Press (iwg) ........ 0 . 5 2  Start/Stop Time .......... 1622/1812 

Std Sample Vol (SCF) ........................................... 

* 
MDM Test Number..... ......... 4-Cr-N * Data By .................. * 

* 
60 

5 
* 

Control Box t . . . . . . . . . . . .  ES-8 * Unit..................... 
* 
* 

12 6 * 
0-242. n 

B 
F. * from portable ... 5.91 B 

a 
1.43 1 

* * 
76.6 Meter Vol (acf) .......... 51.698 * Meter Temp (F) ........... * 

* 
5.20 Vel Head (iwg) ........... 0.2314 * 02 ( % ) :  from CEM ........ 

* calculated 11.46 Y ...... 
* 

50.34 

Metric Sample Vol (cubic meters) .............................. 
Moisture Fraction ............................................. 0.107 

28.78 I Stack Gas Mol Wt .............................................. 
Stack Gas Velocity (ft/sec) ................................... 
Stack Flow Rate (wacfm) ....................................... 875,124 

....................................... I Stack Flow Rate (dscfm) 578,386 

Isokinetic Ratio ( % )  .......................................... 101.20 
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CARNOT 03/19/90 

SAMPLE TRAIN TEST SUMMARY 
* 

Client/mcation .......... S C E / A ~ S  * Date ..................... 3/14/90 

Test Method........ ...... Chrome * Sample Location .......... NO Duct 
Fuel..................... O i l  * Reference Temp (F) ....... 
Control BOX #............ ES-19 * Unit......... ............ 

* 
MDM Test Number.. ............ 6-Cr-N * Data By .................. * 

* 
60 

5 
* 
* 

Pitot Factor ............ 0 .840  * Meter Cal Factor. ........ 1.0000 

Stack Area (sq ft). ...... 468.13 * Sample Time (Min) ........ 
Bar Press (in Hg) ........ 30.30 * Nozzle Diam (in) ......... 
Meter Vol (acf) .......... 59.357 * Meter Temp (F) ........... 

d 
lZ6 1 

0 . 2 4 2  D 

* 
* 
* 
* 

93 .8  * 
Stack Press (iwg) ........ 2.60 * stack Temp ( F )  ........... 252.9 a 

* 
I 

4.60 Vel Head (iwg) ........... 0.2665 * 02 ( % ) :  from CEM. ....... 
Liquid Vol (ml) .......... 126.2  * C02 ( % ) :  from CEM ........ 12.30 

Meter Press (iwg) ........ 0.61 * Start/Stop Time 1223/1444 

... 
6-21  Q * from portable 

* calculated. ..... 1 1 - 0 9  .......... * 
Std Sample Vol (SCF) .......................................... 56.49 

Metric Sample Vol (cubic meters) .............................. 1 - 6 0  0 
Moisture Fraction .............................................. 0.094 

stack Gas M o l  Wt .............................................. 
stack Gas Velocity (ft/sec) ................................... 33.30 

Stack Flow Rate (dscfm) ....................................... 629 ,680  

Isokinetic Ratio (%)  .......................................... 1 0 4 . 3 1  

28.89 

Stack Flow Rate (wacfm) L! I ....................................... 935 ,270  
i 

I I 
I I 
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RTI P ro jec t  No. : 2984 

Samples : Probe Rinse, F i l t e r  and Impinger Samples 
Company : ESA (P.O.# 5865) 
Analyte : Cr(V1) 
Method of Analysis : Ion Chromatography 
Samples received : 3-21-90 
Report Date : 4-4-90 

Sampl e 

Reagent Blank 
Field Blank 
1-Cr-S 
1-Cr-S .Spk 
4-Cr-N 
6-Cr-N 

_____-_--------- 
Total Cr(V1) 

vol. (mL) ug/mL 

100 ND 
215 ND 
355 0.00206 

287 0.00313 

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

e++ 0.0248 
289 

Detection Limit 0.0014 

Cr(VI) Cr(V1) 
Cr(V1) Spike  Spike 

47 ug % Recovery _-_-_- ------ ---------- 
ND 
ND 

0.731 

0.898 
0.0100 96.4 

NO : Non-detectable: less than de tec t ion  l i m i t  
- ? : Volume was n o t  given 

x= 4r/.-E.- L O  P--- Ja-.uL 4 /st A/// 



RTI  P r o j e c t  No. : 2984 

Samples : QC f o r  Probe Rinse, F i l t e r  and Impinger Samples 
Company : ESA (P.O.# 5865) 
Analyte : Cr(V1)  
Method o f  Analysis : I o n  Chromatography 
Samples received : 3-21-90 
Report Date  : 4-4-90 

.- 
. .  



I -  
CUdiS & Tompkins, Ltd., Analvticol Laboratories, Since 1878 
1250 S. byie Ave- L a  Angeks. CA 90023. phone (213) 269-7421. Fax (213) 2685328 

DATE RECEIVED: 0 3 / 2 1 / 9 0  
DATE REPORTED: 04/10/90 
PAGE 1 OF 2 

LAB NUMBER: 2 5 6 5 5  

CLIENT: CARNOT 

REPORT ON: FIVE SOURCE SAMPLES 

LOCATION: SUBMITTED BY CLIENT 

a 
a 

RESULTS: SEE ATTACHED 

Wilrninofon Los Anoeles Berkelev 



LABORATORY NUMBER: 25655 
CLIENT: CARNOT 
PROJECT # :  5866 
LOCATION: SUBMITTED BY CLIENT 

fl 
[@ 

! ,  

Curtis & Tompkins. Ltd. 

DATE RECEIVED: 03/21/90 
DATE DIGESTED: 03/30/90 
DATE ANALYZED: 04/05/90 
DATE REPORTED: 04/10/90 
PAGE 2 OF 2 

CLT ID SAMPLE ID 

1 REAGENT BLANK 

2 FIELD BLANK 

3 1-Cr-S 

4 4-Cr-N 

5 6-Cr-N 

SAMPLE VOLUME 

25 

25 

25 

25 

25 

5D 6-CK-N DUPLICATE 25 

5s 6-CK-N SPIKE (10 ug/fraction spike) 

CHROMIUM 
ug/FRACTION 

ND (1.25) 

1.75 

4.75 

4.00 

15.2 

16.2 

23.6 

I 



Appendix C.9 

Velocity and Moisture 

ESR 53304-2053 



CAFWOT 03/19/9 0 

SAMPLE TRAIN TEST SUMMARY 

* 
Cl ien t /Loca t ion  .......... SCE/ALGS * Date ..................... 03/16/90 

.................. LG T e s t  Number.... .......... 9-H20-N * Data By 

T e s t  Method .............. VELOCITY * Sample L o c a t i o n . . . . . . .  ... N o  Duct 

Cont ro l  Box #............ ES-8 * U n i t . . . . . . . . . . . . . . . . . . . . .  5 

P i t o t  F a c t o r  ............ 0 . 8 4 0  * Meter C a l  F a c t o r . . .  ...... 0.9900 

S t a c k  A r e a  (sq f t )  ....... 468.13 * Sample-Time (Min) ........ 
B a r  P r e s s  ( i n  Hg)  ........ 30.20 * Nozz le  Diam ( i n )  .......... 

* 
* 
* 

F u e l . . . . . . . . . . .  .......... GAS * R e f e r e n c e  Temp (F )  ....... 60  * 
* 
* 

36  * 
* 

I 

I 

.......... 107.7 Meter V o l  (acf) 23.539 * Meter Temp (F) ........... 
S t a c k  P r e s s  ( i w g ) .  ....... 2.50 * S t a c k  Temp ( F )  ........... 266.4 

* 
* 

V e l  Head (iwg) ........... 0.2217 * 0 2  ( % ) :  f r o m  CEM. ....... 2.70 
* from portable ... 4.83 

L i q u i d  V o l  ( m l )  .......... 81.7 * C02 (%) :  from EEM ........ 10.80 .... ~~ ~ * ~  calculated.^. 9.54 ~~ 

Meter P r e s s  ( iwg) ........ 1 . 5 0  * S t a r t / S t o p  Time .....~..... 1054/1140 

S t d  Sample V o l  (SCF) .......................................... 21 .61  

Metric Sample V o l  ( c u b i c  meters) .............................. 0 .61  

Moisture F r a c t i o n  ............................................. 0.149 

S t a c k  G a s  Mol W t . . . . . . . . . .  .................................... 27-97  

S t a c k  G a s  Ve loc i ty  (ft/sec) ................................... 31 .21  

* 

S t a c k  Flow R a t e  (wacfm) ....................................... 8 7 6 , 7 3 1  

S t a c k  Flow R a t e  (dscfm) ....................................... 5 4 1 , 9 6 5  

I s o k i n e t i c  R a t i o  ( % )  .......................................... 
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0 3/ 19 /9  0 CARNOT 

SAMPLE TRAIN TEST SUMMARY 

* .................. Cl ien t /Loca t ion  .......... SCE/ALGS * Date . . .  3/16/90 

.................. I& T e s t  N u m b e r . . . . . . . . . . . . . .  9-H20-S * Data By 

T e s t  Method .............. VELOCITY * Sample Loca t ion . . . . . . . . . .  So Duct 

Fuel. . . . . . . . . .  ........... GAS * R e f e r e n c e  Temp ( F ) .  ...... 60  

* 
* 
* 
* 

Control Box #.......-... . ES-8 * U n i t . . . . . . .  .............. 5 * ...... P i t o t  F a c t o r  ............ 0 . 8 4 0  * Meter C a l  Fac tor . . .  1 .0000 

....... ........ 36 S t a c k  A r e a  ( s q  ft) 4 6 8 . 1 3  * Sample T i m e  (Min) 
* 
* 

B a r  P r e s s  ( i n  H g )  ........ 3 0 . 2 0  * Nozzle D i a m  ( i n )  .......... 
Meter Vol (acf) .......... 2 3 . 5 4 4  * Meter Temp (F) ........... 1 0 3 . 2  

Stack  P r e s s  ( i w g ) .  ....... 2 . 8 0  * Stack  Temp (F)  ........... 2 8 6 . 3  

V e l  Head ( i w g )  ........... 0 . 2 3 5 2  * 0 2  ( % ) :  from CEM.. ...... 2 . 7 0  
~ * from p o r t a b l e  ... 4 . 3 3  

Liquid-Yo1 ( m l )  .......... 9 1 . 7  * C02 ( % ) :  from CEM ........ 1 0 . 8 0  * c a l c u l a t e d .  ..... 9 . 8 3  

* * 
* 
* 

&. 
Meter P r e s s  ( i w g )  ........ 1.50 * S t a r t / S t o p  T ime  .......... 0933/1017 

S t d  Sample V o l  (SCF) .......................................... 2 2 . 0 1  

* 

M e t r i c  Sample V o l  (cubic meters) .............................. 0 . 6 2  

Moisture F r a c t i o n  ............................................. 0 . 1 6 2  

Stack  G a s  Mol W t . . . . . . . . . . . . . . . . . . . . .  ......................... 2 7 . 8 4  

Stack  Gas V e l o c i t y  ( f t / s e c )  ................................... 3 2 . 6 5  

Stack  Flow R a t e  ( w a c f m )  ....................................... 9 1 7 , 0 6 8  

Stack  Flow R a t e  (dscfm) ....................................... 5 4 3  ,^875 

I s o k i n e t i c  R a t i o  (%) .......................................... 
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Appendix C.10 

Fuel Analysis 

ESR 53304-2053 



,,&L.As 

Curtis & Tompklns, Ltd., Analvtlcal Laboratories. Since 1878 
1250 S Bo@ Ave. L a  ACgdes, CA 90023, phone (213) 269-7421. Fax (fl3) 2685328 

I DATE RECEIVED: 03/21/90 
DATE REPORTED: 04/18/40 
PAGE 1 OF 5 

I 

CLIENT: CARNOT I 
1 REPORT ON: ONE OIL SAMPLE IN DUPLIChTE 

B .- I 
B 
I 

PROJECT l i :  5064 

LOCATION: SUBMITTED BY CLIENT 

RESULTS: SEE ATTACHED 4 

% 



ABORATORY NUMBER: 25657-1 
CLIENT: CARNOT 
PROJECT # :  5864 
LOCATION: SUBMITTED BY CLIENT 
SAMPLE ID: 3/13/90 FUEL OIL 

DATE RECEIVED: 03/21/90 
DATE ANALYZED: 03/26/90 
DATE REPORTED: 04/18/90 
PAGE 2 OF 5 

METHODS: EPA 6010/7000 
CAC TITLE 2 2  METALS IN AQUEOUS SOLUTIONS 

_______________--_-_--------- 
Arsenic 
Beryllium 
Cadmium 
Chromium (total) 
Chromium (VI) 
Copper 
Lead 
Mercury 
Manganese 
N i c k e l  
jelenium /-- 

~ 'Zinc 

ND (0.50) 
0.58 

-- 
25 
5 
0.2 

350 
20 
1 

250 



ABORATORY NUMBER: 25657-1D 
CLIENT: CARNOT 
PROJECT #: 5864 
LOCATION: SUBMITTED BY CLIENT 
SAMPLE ID: 3/13/90 FUEL OIL 

DATE RECEIVED: 03/21/90 
DATE ANALYZED: 04/12/90 
DATE REPORTED: 04/18/90 
PAGE 3 OF 5 

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

Arsenic 
Beryllium 
Cadmium 
Chromium (total) 
Chromium (VI) 
Copper 
Lead 
Mercury 
Manganese 
Nickel 
Selenium 
Zinc 

ND (1.1) 
ND (0.22) 
ND (0.22) 

0.34 
ND ( 0 . 5 0 )  

5.3 
ND (1.1) 
ND (0.10) 

0.34 
8 . 5  

ND (1.0, 
1.6 

5 
0.75 
1 

560 

25 
5 
0.2 

350 
20 
1 

250 

-- 

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES. 



LABORATORY NUMBER: 2 5 6 5 7 - 1  
CLIENT: CARNOT 
PROJECT #: 5 8 6 4  
LOCATION: SUBMITTED BY CLIENT 
SAICPLE I D :  3 / 1 3 / 9 0  FUEL O I L  

DATE RECEIVED: 0 3 / 2 1 / 9 0  
DATE ANALYZED: 0 4 / 0 9 / 9 0  
DATE REPORTED: 0 4 / 1 8 / 9 0  
PAGE 4 OF 5 

P W T E R  

ASH CONTENT 

CARBON 

HYDROGEN 

NITROGEN 

OXYGEN 

SULFUR 

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

BTU/LB. 

AS RECEIVED BASIS 
('8 by Weight) 

0.02 

85.22  

12.54 

0.01 

2.06 

0.15 

1 5 0  

1 9 , 0 3 5  



I 
I 
I 
I 
1 
I 
I 
1 
1 
I 
d 

i 
I 

I 

Energy Systems Associates ACORPORATION 

CE4TIFICATION OF SAMPLE RECEIPT 

5736v- nL/ Samples: 
Sample No. 
( P r o j e c t  No. 

Test  No. Complete Desc r f p t  I o n  

Chain nf Custody P r i o r  t o  Shipment: 

_.L_ 

Samples shipped t o :  

Samples  shipped fran ESA by: 

S m p l e s  received b Date . ?.'p//9& 

lSB91 RED HILL .AVENUE, BUITE 110. TUSTIN. CA 92@40.73U I(7141 258-8520 Ihlecopy: (7141 2594372 

ESA 0s-057 



EPA Fuel "F" factor calculations: Alamitos 5 AB2588 

Reference t e m p ,  F: 60 

Composition by wt, %: 
Carbon 
Hydrogen 
Nitrogen 
Sulfur 
Oxygen 
Ash 

85.22 
12.54 
0.01 
0.15 
2.06 
0.02 

Heating value, btu/lb: 19,035 

F factor, dscf/mmbtu @ 0% 02: 9,063 

Ash content, lb/mmbtu: 0.011 



Gas Fuel F Factor Calculation 

Species 

Methane 
Ethane 
Propane 
Butane f 
Carbon dioxide 
Carbon monoxide 
Nitrogen 

Hydrogen 

T o t a l  
Molecular weight 
Weight percent 

oxygen 

Vol % 

84.7 
3.5 
0.7 
0.3 
1.2 
0 

5.2 
1.8 
0 

Pounds per mole 
C H N 0 

10.16 3.39 
0.84 0.21 
0.25 0.06 
0.14 0.03 
0.14 0.38 
0.00 0.00 

0.58 
1.46 

0.00 

11.54 3.68 1.46 0.96 
17.64 
65.43 20.88 8.25 5:44 

EPA Fuel "F" factor calculations: Alamitos 5 AB2588 
Natural gas fuel 

Reference temp, F: 60 

Composition by w t ,  %: 
Carbon 
Hydrogen 
Nltrogen 
Sulfur 
oxygen 

Heating value, btulscf: 
Heating value, btu/lb: 

65.43 
20.88 
8.25 
0.00 
5.44 

947 
20,371 

F factor, dscf/mmbtu @ 0% 02: 8,449 

Ash content, lb/mmbtu: 0.000 



REPORT 

TRUES DAI  L L A B O R A T O R  I ES. I N C .  

14201 F R A N K L I N  A V E N U F  
T U S T I N .  C A L I F O R N I A  9268 '  
AREA COOE 714 730-6235 
AREA COOE 213 . 225-156' 
C A B L E :  T R U E L A B !  

'- < H E M I S T S  - - M I C R O B I O L O G I S T S  - E N G I N E E R S  
- O E V E L O P U E N T  - T E S T I N G  R E S E A R C "  

Energy Systems Associates 
15991  R e d  H i l l  Ave . ,  S u i t e  1 1 0  
T u s t i n ,  C a l i f o r n i a  92680-7388 
A t t e n t i o n :  A r l e n e  Bell 

SAMPLE T h r e e  (3) T e d l a r  bags 
labeled 9A, 9B, and 9C 
P.O. No. :  53304 

April 6 ,  1 9 9  

RECEIVED March 1 6 ,  199  

LABORATORY NO. 4 4 4 c  

DATE 

-... ~ ~ 

Edison  P;O. No.: C0138903 
INVESTIGATION 

Analyze  for trace benzene by modified EPA Method 602 

RESULTS 

MODIFIED EPA 602 (Benzene)  

Received: 3 / 1 6 / 9 0  
Analyzed:  3 /16/90  

N a n o l i t e r s  per L i t e r  PPb 
Benzene 

9 A-AL ND< 1 
ND< 1 
ND< 1 

9B-AL 
9c-AL 

ND = Not  detected. 

COMPOSITION AND HEAT CONTENT ( 6 0  Degrees F a h r e n h e i t )  

#1-& 

Oxygen 
N i t r o g e n  
Methane 
Carbon d i o x i d e  
E thane  
Propane  
n -Bu t ane  
;so-Butane 

M&& C A S = - +  

volume P e r c e n t  
1 .8  
5.2 

8 4 . 7  
1 . 2  
3 . 5  
0.7 
0.2  
0 . 1  

T o t a l  97.4 

(v /v)  Specif ic  Gravi ty  
0.020 
0.05 
0.469 
0.018 
0.036 
0.011 
0.004 
0 - 002 

T o t a l  0.590 



I 
I 

TRUESOAIL LABORATORIES. [NC. 

Energy Systems Associates 
Laboratory Number 4 4 4 0 1  
Apri l  6 ,  1 9 9 0  
Page Two 

COMPOSITION AND HEAT CONTENT ( 6 0  Degrees Fahrenheit)  ( c o n t . )  

91-AL 

BTU's p e r  Cubic Poot 

BTU's High 947 
BTU's Low 854 

Respect ful ly  submitted,  

TRWSDAIL LABORATORIES, INC. 
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EMISSION CALCULATIONS 

1. Sample Volume and Isokinetics 

a. Sample gas volume, dscf 

Vm std = 0-03342Vm [Pbar + (H/13.6)1(Tref/T,)(Y) 

b. Water vapor volume, scf 

vw std = 0.0472 Vic (Tref/528"R) 

c. Moisture content, nondimensional 

"O = 'w std/(Vm std + vw std) 
d. Stack gas molecular weight, l b / l b  mole 

MWdry = 0.44(% cO2) + 0.32(% 02) + 0.28(% Nz) 
MWwet - - MWdry (1 - Bwo) + 18 (Bwo) 

e .  Absolute stack pressure, iwg 

Ps = Pbar + P /13.6 
sg 

f. Stack velocity, ft/sec 

Vs = 2.90 Cp , F T s  % 28.95 4psMwwet 
g. Actual stack gas flow rate, wacfm 

Q = (vs)(As)(60) 

Standard stack gas flow rate, dscfrn h .  

Qsd = Q (1 - Bwo)(T,ef/TS)(PS/E9.92) 
i. Percent isokinetic 

528 O R  2 x  .17.'32x TS (V, < t d  I =  
(l-Bwo)e x vs pS on Tref 

2 .  Particulate Emissions 

a. Grain loading, gr/dscf 

c = 0.01543 (Kn/vm std) 

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

C12% co* = c (12/% co2) 

ESA OS-007 
"-,. c 1 1 0  
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I 

c. Mass emissions, l b / h r  

M = C x Qsd x (60 min/hr)/(7000 g r / l b )  

3. Gaseous Emissions, l b / h r  

M = ppm x 10-6 MWi lb/lb x Qsd x 60 min/hr 
sv 

where SV = s p e c i f i c  molar volume o f  an i d e a l  gas: 

385.3 f t 3 / l b  mole f o r  Tref = 528 OR 

379.5 f t 3 / l b  mole f o r  Tref = 520 O R  

4. Emissions Rates, lb/106 Btu 

a. Fuel f a c t o r  a t  68 "F, dscf /106 Etu a t  0% 0 2  

- 106[3.64(%H) + 1.53(%C) + 0.14(%4) + 0.57(%S) - 0.46(%07, f u e l ) ]  
F68 - HHV, B tu / l b  

b. Fuel f a c t o r  a t  60 OF 

F60 = F68 (520 "R/528 O R )  

c. Gaseous emission f a c t o r  

d. P a r t i c u l a t e  emission f a c t o r  
20.9 

lb/106 Btu = C x lib x F x  
7000 g r  20.9-%02 

These c a l c u l a t i o n s  are r o u t i n e l y  performed on ESA's computer. 

€SA OS-007 
Rev. 6/89 
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Nomenclature: 

AS 

C12% co2 

cP 

B wo 

C 

On 
F 
H 

I 

Mn 
Mi 
MW 
MWi 

e 
AP 
Pbar 
Ps 
p sg 
Q 
Qsd 
sv 

Tm 

Tref 

VS 

Vlc 

T S  

Vm 

"m std 
vw std 
Y 

= stack area, ft2 
= flue gas moisture content 
= 

= particulate grain loading, gr/dscf 
= pitot calibration factor, dimensionless 
= nozzle diameter, in. 
= fuel F factor, dscf/l06 Btu at 0% 02 
= orifice pressure differential, iwg 
= % isokinetics 
= mass of collected particulate, mg 
= mass emissions of species i, lb/hr 
= molecular weight of flue gas 
= molecular weight of species i: 

particulate grain loading, gr/dscf corrected to 12% C02 

NOx: 46 
CO: 28 
SO2: 64 
HC: 16 

= sample time, min. 
= average velocity head, iwg =(a2 
= barometric pressure, in.Hg 
= stack absolute pressure, in.Hg. 
= stack static pressure, iwg 
= wet stack gas flow rate at actual conditions, wacfm 
= dry stack gas flow rate at standard conditions, dscfm 
= specific molar volume of an ideal gas at std conditions, 

ft3/lb role 
= meter temperature, "R 
= reference temperature, O R  

= stack temperature, "R 
= stack velocity, ft/sec 
= volume of liquid collected in impingers, ml 
= dry meter volume uncorrected, dcf 
= dry meter volume at standard conditions, dscf 
= 

= meter calibration coefficient 
volume of water vapor at standard conditons, scf 



TRACE SPECIES CALCULATIONS 

a. n g / s a n p l e  t r a i n  = (ng  d e t e c t e d )  - (ng i n  f i e l d  b l a n k ) *  

b.  ng/dscm = ng / sanp le  t r a i n  x (35.31/Vm S td  1 

C. 

d .  

ng/Nm3 a t  12% C02 = 

l b / h r  

ng/dscm x [Tref('R)/492 O R ) ]  x (12% C02/% C02) 

= ng/dscm x (1 4/10' ng) x (1 1b/454 g )  x (1 m3/35.31 f t 3 )  

x qsd x (60 m i n / h r )  

(where Qsd = s t a n d a r d  g a s  f low r a t e ,  dscfm) 

*This fo rmula  should b e  used w i t h  d i s c r e t i o n .  For example,  v e r y  low b lanks  
On the o t h e r  hand,  may merely i n d i c a t e  " n o i s e " ,  arid m i g h t  be  d i s r e g a r d e d .  

very h i g h  blank v a l u e s  may i n d i c a t e  s m p l i n g  o r  a n a l y s i s  p r o b l e m  which 
s h o u l d  b e  i n v e s t i g a t e d .  
on some p r o j e c t s .  

I t  may n o t  be a c c e p t a b l e  t o  use a b l a n k  c o r r e c t i o n  

EST OS-00 
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INSTRUMENT STRIP CHARTS 
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CHAIN OF CUSTODY 
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Energy Systems Associates ACOFIPORATION 

Released by , I Time and Date  

A /90a 
/ 

CERTIFICArlON OF SAMPLE RECEIPT 

I Rece ived by Time and Oate i 
I 
1 
I I I 

i 
I 

I 

Smp les :  
Sample NO. 5-30(/--/3[ 
( P r o j e c t  No. 

Tes t  No. Complete D e s c r i p t i o n  

Samples shippgd t o :  Csr 7- 

SmP'PS shipped f r c :  ESA by: 

C a r r i e r :  1, Jd - A i r  3 i l l  No. 

Date  3/11 yo Samples re-,eiv:d by: 

Cmpany: C +-,- 

: jP91 REO HILL AVENUE, SUITE 110, TUSTIN. CA 9268'-7388 l(7111 259-9523, Telecoay: (7141 259-0372 



Energy Systems Associates ACGRPORATION 

/- 

CERTIFICArION OF SFMPLE RECEIPT 

Sxrtples: 
Sample No. s n 3 0 9 - 4 l  
(Pr o j  PC t tio. 

T e s t  No. Cowle te  Desct*ipt lon - 

Sbnpies s h l p p ~ a  t o :  C Q  T 

35031 R E C  KILL hVENVE,  W I T €  11C. TUfTIV. CL 82052.7385 I (71L) 251-9320 IToloCopy: (71;) 259.0372 

E S A  D S - C 5 7  



Energy Systems Associates ACORWRATION E - 
. CERTIFICATION OF SAMPLE RECEIPT 

Sanples: 
Sample NO.  + ~ O Y  - &/ 
(Pro jec t  No. 

Test No. Complete Description 

. 

Sarn2les shipped f r a  ESA by: (>r/ &!!-=A Dare q /o/o 
Carr ier :  A i r  Bill No. 

smpl es . -xeived by: /(MA D a t e  3 / 21 /9., 
Corn p any : 

15991 RED HILL AVENUE. SUITE 110. TUSTIN. CA 92680-7388 11714) 259.9520 ITelecopy: (714) 2590372 



Energy Systems Associates ACORPORATION - 
CERTIFIC-i I%< 3F SCWIFX RECEIPT 

R e l e a s e d  by , Time and Gate I I Rece ived  by Time and DaTi 
1 

I I _- _- 
! 

/9m I I I 
I I  I I 

Samples  shipp:d to :  CQ 7- 



Energy Systems Associates ACORPORATION E 
- 

CERTIFICATION OF SAMPLE RECEIPT 

smp l€s :  
Sample No. L,d 
(P ro jec t  fin. 

Test No. Complete Desc r ip t i on  

Chain of Custody P r i o r  t o  Shipment: 
_. - - I Time and 9 i t e  I Released by Time and Date !Received by 

I 
i + i 

Samples shipped to :  & /;,; 

Sam9les shipped fran ESA by: A=/ -25- Date ?&& / 

C a r r i  et; : A i r  B i i i  36. 900-+9&9M 

15991 RED HILL AVENUE. SUITE 110, TUSTIN. CA 92680.7388 I (714)  2594520 ITdccopy: (71c) 25tiis72 

ZSk DS-05; 



Energy Systems Associates ACORWRATION 

CERTIFICATiON OF SMPLE RECEIPT 

1 
RqeaseA by Time and Date 

I 

&AI l.4 / I  itcc, 

- \ I  
7/iL t?O - 

Samples: 
.sampl e ~o .533~4 - A.L 
(Project No. 

Compl e t  e Desc ti p i  ion 

(I 

Received by Time and Date 

I 
\ 

Samples shipped to: m% l.G 

Date 3//6 /YO 
Air O h 1  $0. 

Date ?h6,/40 

Samples shipped fran ESA by: 

Carrier: 

Samples received by: 

Company: f l ( l ~ , C ,  rxlJ I I ,  

.15991 RED HILL AVENUE, SUITE 110.TUSTIN. CA92680.7388 1(7111 259-9520 ITelecopy: (714) 259-0372 

ESA DS-057 



Energy Systems Associates A C O W O S L ~  

CERTIF I C A r  ION OF SAMPLE RECEIPT 

’ . Temt No. Complete D e s c r t p t i o n  

&&A, +> 9 &3- / ? .  &&&A+ .. 
/ 

Chain of Custody Prior t o  Shipment: 

Samples shlpped. t o :  C Q  7-- 

Samples 

Smpler, 

~ - 

...-..--- I 

. -.-- 

shippad Prm ESA by: Te. 7 



Energy Systems Associates ACORPORATWN 

(5 G-r  
CERTIFICATION OF SRVPCE RECEIPT 

E 

( P r o j e c t  No. 
Test  No. Comp 1 e t  e De sc r i p t  i on 

Chain of Custody P r i o r  t o  Shipment: 

15991 RED HILL AVEVUE. SUITE 110. TUSTlN 9268G-7388 I 17141 259-9520 I Telecapy: (7141 259-0372 



Energy Systems Associates ACOWORATION 

C E ? T l F i C A T I O N  OF S&X?LE R E C E I P T  

Smples: 
Sample No.'<53&~ ..- AL 
(Project No. 

Compl c t z  9esc r i pt  i o n  

I J(fii.5 r~ ~ L B  hhdiJ 
k@ h - h r M  , I  P 3 

/rl ,I - 

I Time 2nd Date 1 1  Received by 

3 h q h  I j  
j j  

I I j  

i 

Ch 

I 
! Time and Date 

! i 

j 
i 

i n  



Energy Systems Associates A CORPORZ~O~I 

CERTIFICATION OF SAVPLE RECEIPT 

C h a i n  of C u s t o d y  P r i o r  t o  Shipment :  

S a w 1  es 

Sampl es 

S m p l  e s  

s h i p p e d  fran €SA by:  o a t e s / i Q / s o  
A i r  ? i l l  4'3. 

159'? PED HILL AVENUE. SUITE 110, TCSTIN. CA92680-7388 I(71-I ?SO-9520 :71'ecoo; (ill, 259.0372 

€SA 08-057 



Energy Systems Associates ACORPORATION 

L > > 3 F i m e  anti Date Received by . _  

t u  -0 3 - 6 -  70 
/ /  

CERTIFIZA!iON iJF SAMPLE !?ECEIPT 

Smpies: Bo;/ ?7 - - 3 f q + J  
Sample N O .  
(Froject No. 

Test No. Compl e t e  Desc r i  p i  i on 

5A- A ZL-Q -AI lr G, , 
s-c- L s & z L - - s  I 
~ - n -  L u - a  - 5- 

1 

Time and Gate -1 - 
I 

_.-I i 

! 
--A 

Sanples shipp?d ::I: 7-12 - Ld* 



REAGENT CHAIN OF CUSTODY 
_. 

REGEhTS - Enrer quar.:iry and circle description 

r/' \1ia:sr 
J 

Acsrone 
/ 

Lc; ," DI 

ACS Lor  * , 

J Hexane ACS @g Lor ," 

ACS Lot ," 

30% Other Lor + 
Lot ," 

1 ESA MSC-136 



BOTTLES - Quantiry 

100Oml Nalgene 

j 0 O d  h'alzene 

Zlml h'alsene 

5 O O m l  I-chem 

2, r l O O O m l  Acid IVashed 

2~9 . j O O m l  Acid Washed 

2 j O m l  Acid Washed 

Silica Gel 

d v e s  (small and large) 

&rash Botdes 

&oil 

4 a g i e s  

L/Paper Towels 

___ c L s c 1 s s 0 r s  

/Tweezers 

- - - - - - B r u s h e s  

Received Ey 

Returned B!- 

Date  

Dare 

Date  

L ESA MSC-136 '. 




