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REPORT CERTIFICATION

The samplmg and analysis performed for this report was carried out under my direction
and superv:slon

%/ é/, ,4 | Date 5/’/%/40

Mark D. McDannel
Vice President and General Manager

I have reviewed all testing details and results in this test report and hereby certify that
the test report is authentic and accurate.

% // Z Date 5’40/90
4 o
Mar McDannel

Vice President and General Manager
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SECTION 1.0
ODUCTION

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

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

This documnent is the test report for the emissions tests conducted on SCE’s Coolwater

Generating Station Combustion Turbine No. 42. The results of the tests on this unit were used to

generate emissions data for it and other similar sources i THe gt BOWEF generating system. These
resuits 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

- formaldehyde
- benzene

Triplicate emissions tests were conducted while firing distillate oil for

- formaldehyde
- benzene
- polycyclic aromatic hydrocarbons (PAH)

Two distillate oil samples were also analyzed for:

- Btu/lb (HHV)

- carbon, hydrogen, oxygen, nitrogen
- sulfur

- ash content

1-1 ESR 53304-2054
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- _ chloride -
- full set of metals to include:
arsenic, beryllium, cadmium, total and hexavalent chromium,
copper, lead, manganese, mercury, nickel, selenium and zinc
Testing was conducted March 26 through March 29, 1990. The Carnot test team was supervised
by Mark McDannel, P.E. Other Carnot test team members were Vikram Reddy and Jim Mulligan.

Mike Escarcega of SCE coordinated all test activities.

Table 1-1 summarizes the results of the emissions tests while firing natural gas.
Tables 1-2 and 1-3 summarize the results of the emissions tests while firing distillate oil. Table 1-4
presents the results of the distillate oil analyses. Detailed results are included in Section 4.0.
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TABLE 1-1
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
NATURAL GAS FUEL
SCE/COOLWATER COMBUSTION TURBINE NO. 42
March 26-29, 1990

e ——

Species
Benzene:
ppb ND <1
Ib/hr . ND <73x10°
Ib/MMBtu ND <9.6 x 10
Formaidehyde

ppb 10,365
Ib/hr 29.1
Ib/MMBtu .0382

“
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TABLE 1.2
SUMMARY OF AB2588 EMISSIONS TEST RESULTS
DISTILLATE OIL FUEL
SCE/COOLWATER COMBUSTION TURBINE NO. 42

S

Species
Benzene:
ppb 12.7
lb/hr 0.090
fb/MMBtu 9.7 x 10°
Formaldehyde
ppb ' 341
Ib/he 0.93
Ib/MMBtu - 1.02 x 107
Total PAH
pg/m? | <0.17
Ib/hr <3.8x 10
Ib/MMBtu <43 x 107

e —
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TABLE 1-3
SUMMARY OF PAH EMISSION RESULTS
DISTILLATE OIL FUEL
SCE/COOLWATER COMBUSTION TURBINE NO. 42

|
Eciﬂ vy

L

s Sy

1-5
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Species pg/m’ Ib/hr Ib/MMBtu

' Naphthalene ND <.01 ND <23 x 10° ND <26x 10*
7 Acenaphthylene ND <.01 ND <23 x 10°? ND <26x10* '
1 Acenaphthene ND <.01 ND <23 x 10° ND <26x10%°*
v Fluorene <01 <23 x 10° <2.6x 10% -
s Phenanthrene <.02 <5.1x 107 <59x10*"°
¢ Anthracene <.01 <3.0 x 10° <35x10% ¢
- Fluoranthene ND <.01 ND <23 x 10? ND <26x 10%~
7 Pyrene ND <.01 ND <23 x 107 ND <2.6x 10* “
 Benz(a)anthracene ND <.01 ND <23 x 10° ND <2.6x 10*°
«wChrysene ND <.01 ND <23 x 107 ND <2.6x 10* -
:: Benzo(b+k)fluoranthene ND <.01 ND <2.3x 10° ND <2.6x 10°%
-Benzo(a)pyrene ' ND <.01 ND <23 x 107 ND <2.6 x 10*

- Indeno([1,2,3-cd]pyrene ND <.01 ND <23 x 107 ND <26 x 10°*

- Dibenzo(a,h)anthracene ND <.01 ND <23 x 10° ND <26 x 10* -
« Benzo(gh,i)perylene ND <.01 ND <2.3 x 10 ND <2.6x 10% ~

TOTAL PAH <0.17 <3.8x 10" <43 x 107
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TABLE 14

FUEL ANALYSIS SUMMARY

DISTILLATE OIL

SCE/COOLWATER COMBUSTION TURBINE NO. 42

March 26-29, 1990

L e

Parameter
Btu/Ib (HHV) 19,500
Carbon, % 84.64
Hydrogen, % 15.16
Nitrogen, % 0.15
Oxygen, % 0.2
Sulfur, % 0.06
F factor, dscf/MMBtu @ 0% O, and 60°F 9,325
Chlorine, mg/liter ' ND <50
Arsenic, mg/liter ND <0.25
Beryllium, mg/liter ND <0.05
Cadmium mg/liter ND <0.05
Chromium, mg/liter . 0.06
Hexavalent Chromium, mg/liter ND <0.06
Copper, mg/liter 0.4
Lead, mg/liter 0.5
Mercury, mg/liter ND <0.1
‘Manganese, mg/liter ND <0.1
Nickel, mg/liter ; <0.07
Selenium, mg/liter ND <0.25
Zinc, mg/liter 0.24

1-6

m
ND - not detected

ESR 53304-2054




EE R BARRERERRERE S

SECTION 2.0

DESC ON OPERATIO

Units 3 and 4 at Coolwater are identical Westinghouse PACE 520 combined cycle. units.
Figure 2-1 shows a plan view of Unit 4. Each unit consists of two combustion turbines, two heat
recovery steam generators (HRSG), and one steam turbine. The transition duct between each
combustion turbine and HRSG inlet contzins a duct burner (afterburner). The two turbines for

each unit exhaust through a common stack.

The combustion turbine includes combustor baskets arranged in a circular array around
the horizontal axis of the turbine. Also, included are a water injection system and an inlet air
evaporative cooler. The combustion turbines are rated at 63 megawatts each and can fire natural

gas or distillate fuel.

These tests were conducted on one of the two turbines of Unit 4 (Turbine No. 42, also
referred to as CT 42). CT 41 was shut down during the tests so that only gases from CT 42 were
being vented through the stack.

2-1 ESR 53304-2054
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Figure 2-1. Coolwater Combined Cycle Unit 4
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SECTION 3.0

DESC Q

31 TEST CONDITIONS AND TEST SCHEDULE

The tests on Coolwater Generating Station Combustion Turbine #42 were conducted
with the turbine firing at or near full normal load, under normal operating conditions. Testing was

conducted with the turbines firing both distillate oil and natural gas fuels. Table 3-1 gives the tests

conducted for each fuel type.

Table 3-2 lists the unit operating conditions for each test. Test 1-PAH was begun on
3/26 but was interrupted due to a unit trip. The trip occurred while the sampling system was off
and out of the stack during a port change, however, so there was no ﬁnpact on the test. Since it
was anticipated that it would be several hours before test conditions could be reestablished and
since the sample location was secured from non-test personnel and protected from weather, the

sample train was sealed overnight and the test was continued the next day (3/27/90).

TABLE 3-1
SUMMARY OF TESTS PERFORMED

Fuel Species Measured by Source Test

Distillate Oil Benzene, Formaldehyde, PAH
{Also fuel analysis for Metals,
Chloride)

Natural Gas Benzene, Formaldehyde
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TABLE 3-2
UNIT OPERATION DURING AB25838 TESTING
SOUTHERN CALIFORNIA EDISON
COOLWATER UNIT NO. 4
March 26-29, 1990

e ]

Time Load
Test No. Date From/To Fuel MW Comments

1-PAH 3/26/90  1726/1829 oil ~60  Test interrupted due to unit trip
and 3/27/90  1000/1258 oil 63
2.PAH 3/27/90 151471947 oil 63
3.PAH 3/28/90 09241317 ol 63
3A-Benz 3/28/90  1451/1511 oil 63
3B-Benz 3/28/90  1520/1540 oii 63
3C-Benz 3/28/90  1550/1610 oil 63
3A-Form 3/28/90  1449/1519 oil 63
3B-Form 3/28/90  1527/1557 oil 63
3C-Form 3/28/90  1601/1631 oil 63
avel  3/29/90  0907/1020  Gas 63
4A-Benz 3/29/90  1117/1137 Gas 63
4B-Benz 3/29/90  1142/1202 Gas 63
4C-Benz 3/29/90  1205/1225  Gas 63
4A-Form 3/29/90  0845/0915 Gas 63
4B-Form - 3/29/90  0925/0955 Gas 63
4C-Form 3/29/90  1010/1040 Gas 63
5-Vel 3/29/90  1035/1140 Gas 63

e B—————————————————————e M
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32 SAMPLE LOCATIONS

Samples were collected in the common stack which vents the gases from CTs 41 and
42, In order to quantify emissions from CT 42 only, CT 41 was shut down for the tests. A sketch
of the sample location is included in Appendix C.

Samples were collected from the 20 ft. diameter stack at the 159 ft. Jevel. This location
is 78 ft. (3.9 diameters) downstream of the top of the stack inlet and greater than 40 ft.
(2 diameters) upstream of the stack exit. In accordance with EPA Method 1, velocity, moisture, and
isokinetic test traverses were performed using a 24-point grid. Since O, traverses showed that the
gases were well-mixed, non-isokinetic tests (benzene, formaldehyde, and O,/CO,) were performed

at single points.

33 TEST PROCEDURES

The test procedures and related information used at Coolwater CT No. 42 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.

331 . Benzene

Triplicate samples for benzene analysis were collected in Tedlar bags on each fuel type.
However, one tedlar bag for the test on oil fuel leaked during transport to the lab and therefore
oaly two bags were analyzed. In order to obtain three analyses, one of the bags was analyzed twice.
All three tedlar bags for the test on gas fuel were acceptable. The samples were analyzed by gas

chromatography by Truesdail Laboratories in Tustin, California.

33.2 Formaldehyde

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

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

33 ESR 53304-2054
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333 olvcyelic Aromatic

drocarbons (P

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

moisture and any PAH that might pass through the resin.

TABLE 34
PAH TEST INFORMATION
Sampling Method CARB 429
Analytical Method GC/Ms

Analytical Laboratory

Expected Levels

Analytical Lower Detection Limit
Sample Volumes

Internal Standards

Surrogate Standards

Blank

Fractions to be Analyzed

Chain of Custody

Sample Train Assembly and Recovery

Glassware Cleaning

Zenon Environmental

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

2-3 m? (2-hour sample)

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

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

Maintained by ESA and Zenon on all samples

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

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

m
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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]flucranthene
Benzo[k]fluoranthene
Benzofa]pyrene
Benzo{g,h,ijperylene
Chrysene
Dibenz{a,h]anthracene
Fluoranthene
Fluorene
Indeno(1,2,3,-cd]pyrene
Naphthalene .
Phenanthrene

Pyrene

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

sample train was assembled, transported, leak checked, rinsed, and recovered in the same way as
the sample train. This provided a blank value not only for the analytical procedures but also for

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

334 Distillate Oil Samples

Two distillate oil samples were collected by SCE to be analyzed for:

Btu/lb
- carbon, hydrogen, oxygen, nitrogen
- sulfur :
ash content
chloride
full set of metals to include:
arsenic, beryllium, cadmium, total and hexavalent chromium, copper. lead,
manganese, mercuty, nickel, selenium, and zinc.

These analyses were performed by Curtis and Tompkins.

3-6 ESR 53304-2054
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3.4 QUALITY ASSURANCE

Carnot has a rigorous ongoing QA program to ensure that high-quality data is obtained
and to ensure full documentation of test details. The QA program includes:

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

2. Preparation of a QA manual for internal use

3. Standardization of reporting and review procedures

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

5. Scheduling of internal QA and training meetings

6. Complete documentation of instrument calibration and CEM
performance data

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

Specific QA data which will be included in the final repoct are:
1. Equipment calibration data

2. CEM calibration data

3. CEM performance data

4, Chain of custody on all samples

Carnot participates in EPA’s audit programs for Methods 5, 6, and 7, and is certified
by the California Air Resources Board under its Independent Source Tester’s Approval program.

~ Additional QA information is ;';resented in Appendix B.

3-7 ESR 53304-2054
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SECTION 4.0
RESULTS

This section presents the results of the emissions tests performed at SCE's Coolwater
Generating Station Unit No. 4. All data sheets, calculations, laboratory reports and quality

assurance information are included in the Appendices.

The results of the tests are summarized in Tables 4-1 through 44. Detailed results of

the tests are presented in the following subsections.

4.1 Polycyclic Aromatic Hydrocarbons (PAH)
42 Benzene

43 Formaldehyde

44 Fuel Analyses

4.5 Test Summary and I[sokinetics

4-1 ESR 53304-2054
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4.1 PAH

PAH samples were analyzed by Zenon Environmental, Ontario, Canada. Results for
the PAH tests are presented in Table 4-1. Detailed results are presented in Appendix C.6. The
results show no detectable levels (above blank levels) for almost all species on all tests.

Test 1-PAH was started on 3/26/90. However, a unit trip occurred at 1841 during a
port change, so the test was stopped and then continued on 3/27/90 at 1000.

On Test 2-PAH, the isokinetic ratio obtained was 85.69%. The reason that the ratio
was below 90% was that the pump could not pull encugh flow due to a higher than expected
pressure drop through the sample train. The impact of sampling below a 90% isokinetic rate is that
emissions may be slightly overstated for this test. However, since there was almost no PAH
detected on any of the tests, it is concluded that the subisokinetic sampling had no impact on the

results.

There were no irregularities concerning Test 3-PAH. Use of a smaller sampling nozzle

on this test allowed achievement of target isokinetic values.
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TABLE 4-1
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS
SCE COOLWATER COMBUSTION TURBINE NO. 42

MARCH 1990
m
Test No. 1-PAH 2-PAH 3-PAH Average
Date: 03/26/89 03/27/89 03/28/89

kg/m3 sg/m’ ng/m3 ag/m? b/hr Ib/MMBtu
Naphthalene - ND < .009 ND <.010 ND <.012 ND <0l  ND <23x10° ND <26x10%-
Acgnaphthylene ND <.009 ND <.010 ND <.012 ND <01  ND <23x10% ND <26x 0%
Acenaphthene ND <.009 ND <.010 ND <.012 ND <.01  ND <23x10° ND <26x 10°®
Fluorene ND <.009 0.010 ND <.012 <01 <23 x 1079 <2.6x 108
Phenanchrene ND <.009 0.049 ND <.012 <02 <5.1x 10 <59x10%
Anthracene ND <.009 0.020 ND <012 <01 <30 x 10° <35x10°
Fluoranthene ND <.009 ND <.010 ND <012 ND <.01 ND <23x10° ND <26x 10%
Pyrene ND <.009 ND <.010 ND <.012 ND <01  ND <23x10° ND <26x10®
Benz(a)anthracene ND <.009 ND <010 ND <.012 ND <.01 ND <23x10° ND <26 x 10°%
Chrysene ND <.009 ND <.010 ND <.012 ND <.01 ND <23x10% ND <26x 103
Benzo(b +k)fluoranthene ND <.009 - ND <.010 ND <012 ND <.01 ND <23x10° ND <26x10°%
Benzo(a)pyrene ND <.009 ND <.010 ND <.012 ND <.01 ND <23x10° ND <26« 10°%
Indeno(1,2,3-cd)pyrene ND <.009 ND <.010 ND <.012 ND <.01 ND <23x10° ND <26 x 10®
Dibenzo{a,h)anthracene ND <.009 - ND «<.010 ND <.012 ND <.0t ND <23x 10° ND <26x 10%
Benzo(g,h,i)perylenc ND <.009 ND <.010 ND <.012 ND <01  ND <23x10° ND <26x 10°%
TOTAL PAH ND <0.13 <020 ND <0.18 <0.17 <38 x 107 <43 x 107

L - T
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4.2 BENZENE

Triplicate samples for benzene analysis were collected in tedlar bags for each fuel type

and analyzed by Truesdail Laboratories, Inc. in Tustin, CA. Individual test results are shown in '

Table 4-2. Detailed results are presented in Appendix C.4.

One tedlar bag collected while using oil fuel was unsuitable for analysis due to gross
leakage. The other two bags agreed favorably. A duplicate analysis was performed on tedlar bag
3-C to provide 3 data points.

Benzene was detected on oil fuel but not on gas fuel. The average benzene values oil

fuel were ~12 ppb.
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TABLE 4-2
BENZENE RESULTS
SCE COOLWATER COMBUSTION TURBINE NO. 42
MARCH 1990

Test No. 3B-Benz 3C-Benz 3C-Benz* Average
Date 03/28/90 03/28/90 03/28/90

ppb 12.7 11.5 115 11.9
Ib/hr 0.090 0.082 0.082 : 0.085
Ib/MMBtu 9.7 x 10° 3.8x 10° 8.9 x 10* 9.2 x 10°

Test No. 4A-Benz 4B-Benz 4C-Benz

Average
Date 03/29/90 03/29/90 ~03/29/90
ppb ND <1 ND «1 ND <1 ND <1
Ib/hr ND <0.0073 ND <0.0073 ND <0.0073 ND <0.0073
Ib/MMBtu ND <9.6 x 10¢ ND <9.6 x 10°* ND <9.6 x 10° ND <9.6 x 10°*

e e

* Tedlar bag for 3C-Benz analyzed twice since Tedlar bag leaked on 3A-Benz
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43 FORMALDEHYDE

Formaldehyde samples were analyzed by Radian Corporation, Morrisville, N.C. The
formaldehyde results are presented in Table 4-3. Detailed results are presented in Appendix C.5.

Average formaldehyde concentrations were 341 ppb on oil fuel and 10,360 ppb 4

(1036 ppm) on gas fuel.

4-6
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TABLE 43 =,.!
FORMALDEHYDE RESULTS
SCE COOLWATER COMBUSTION TURBINE NO. 42
MARCH 1990

Test No. 3A-Form 3B-Form 3C-Form _Average
Date 03/28/90 03/28/90 03/28/90

ppb 406 - 280 339 341
Ib/hr 1.11 0.77 0.93 . 0.93
Ib/MMBtu 1.2x10? 8.25x 10 9.99 x 10° 1.02 x 107

- Test Ng. 4A-Form 4B-Form © 4C-F 6m1 Average
Date 03/29/90 03/29/90 03/29/90
ppb 11,249 10,021 9,824 10,365.
Ib/hr - . 315 28.1 27.5 29.0
lb/MMBiu 0426 .0380 .0372 039

M
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44 FUEL ANALYSIS

The fuel analysis results are shown in Table 44 for oil fuel, and Table 4-5 for gas fuel.
Detailed results are presented in Appendix C.7.

Due to the high volatility of the fuel, the laboratory had difficulty in performing the
elemental analysis. A large portion of the fuel was evaporated during analysis, and was erroneously
counted as oxygen (which is not measured but determined by difference). It was assumed that the

" oxygen content was 0.2% ( a typical value for distillate fuels), and the analyses were adjusted. This

adjustment was not made for heating value or the trace metals analyses, which are not impacted.

4-8 ESR 53304-2054
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TABLE 44

FUEL ANALYSIS SUMMARY

DISTILLATE OIL

SCE/COOLWATER COMBUSTION TURBINE NO. 42

March 26-29, 1990

Parameter

m

- -

Btu/lb (HHV)

Carbon, %

Hydrogen, %

Nitrogen, %

Oxygen, %

Sulfur, %

F factor, dscf/MMBtu @ 0% O, and 60°F

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

Zinc, mg/1

4-9

19,500
84.64
15.16

0.15
0.2
0.06
9,325

ND <50
ND <0.25
ND <0.05
ND <0.05

0.06

ND <«0.06
0.4

0.5

ND <0.1
ND <0.1
<0.07
ND <0.25
0.24

m
ND - not detected

ESR 53304-2054




E R RS R0 EHENEREREEREOERDER

TABLE 4-5
FUEL ANALYSIS SUMMARY
NATURAL GAS FUEL
SCE/COOLWATER COMBUSTION TURBINE NO. 42
March 29, 1990

#

Volume %
Methane 87.9
Ethane " 3.5
_Propane 1.3
Butane 03
CO, 0.9
Nitrogen ' 2.6
Oxygen 0.4

Higher heating value, Btu/scf 995

F factor, dscf/MMBtu @ 0% O, and 60°F 8,472

M
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TEST SUMMARY AND ISOKINETICS

A summary of the isokinetic tests performed is presented in Table 4-6.
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TABLE 4-6 ’
SUMMARY OF TEST CONDITIONS FOR ISOKINETIC AND VELOCITY TESTS
SCE/COOLWATER COMBUSTION TURBINE NO. 42

MARCH 1990
' m
Qs
Test Date Time vm,, (dscfm) o, Co, % lsokinetic -
1-PAH 3/26/90 1726/1829
and 98.53 620,710 16.10 s 90.40
3/21/90 1000/1258 '
2.PAH 3/27/%0 1514/1947 8663 575,737 16.16 g7 85.69
3-PAH 3/28/90 0924/1317 7338 575,747 1567 333 104.00
Vel 3/29/90 0907/1020 2173 593,256 16.10 236 -
5-Vel 3/29/90 1035/1140 30.86 590,602 17.10 1.87 -

m
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APPENDIX A -
MEASUREMENT PROCEDURES

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

Applicable
Ref. Methods:

Principle:

Anaiﬁer:

Measurement
Principle:

Ranges:.
Accuracy:
Output:
Interferences:
Respdnse
Time:

Sampling
Procedure;

Analytical
Procedure:

Special
Calibration
Procedure;

Oxygen (O,) by Continuous Analyzer

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

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

Teledyne Model 326A

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

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

90% é7 seconds

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

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

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

Applicable
Ref. Methods:

Principle:

Analyzer:

Measurement
Principle:

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

Procedure:

Analytical
. Procedure:

Carbon Dioxide (CO,) by Continuous Analyzer

EPA 3A, ARB 100, BA ST-5

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

Horiba PIR 2000

Nondispersive infrared (NDIR)
1% of full scale

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

0-10 mV

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

1.2 seconds

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

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

Reference:

Principle:

Sample

Procedure:

Analytical

Procedure:

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

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

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

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

Carnot subcontracts these analyses to qualified local laboratories experienced in
these analytical procedures.
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(Glass Wool)
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Sample Line
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Aluminized_—
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Pump

Sample Train f'0r Determination of Volatile Organic
Compounds (VOC) by EPA 601/602
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Method:

References:

Principle:

Sample Train
Preparation:

Sampling:

Semi-volatile Organic Sampling Train (Semi-VOST)

CARB Method 429 (for PAH)
ASME Modified Method 5

A metered flue gas sample is collected isokinetically, and semi-volatile organic
compounds are collected on a heated filter, on water-cooled XAD-2 resin module,
and in an iced impinger bath. Depending upon the specific test requirements, the
samples are then analyzed for polycyclic aromatic hydrocarbons (PAH) species.
This section discusses the sampling and sample handling techniques for the semi-
VOST method. -

Because of the very low detection limits of the analytical techniques, thorough
cleaning of sample train components prior to testing is vital. Prior to testing, all
glassware is cleaned in Carnot’s laboratory with high purity water, acetone, and
hexane rinses, and then baked at high temperature. Resin modules are cleaned
and loaded with purified resin by the contract laboratory within one week of the
scheduled test date. Batches of Whatman 934AH fiberglass filters are toluene-
rinsed and proofed by the contract laboratory. Individual filters are then tared
and stored in petri dishes lined with hexane rinsed aluminum foil.

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

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

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

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

Glass or teflon tubing

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

7. Dry impinger with stub stem

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

10. Impinger containing silica gel

SR e

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

Pitot
Manometer

Orifice

_H [ ] Glass or Teflon
tubing

Condenser
(water-cooler)

Sorbent Module
{water-cooled)

Orifice
Manometer

in #4
Bypass

Impingers in Ice Bath:
HoO0 in #2 SilicaGel

Dry Gas
Meter

A-7

Main gacuum
Yalve auge
\L/
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Sample
Recovery:

Field Blank:

Sample
Custody:

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

laboratory.

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

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

Reference:

Principle:

Sampling

Procedure:

Analytical

Procedure:

Formaldehyde by HPLC

CARB Method 430

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

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

The concentration of the resulting formaldehyde derivative is quantitated after
organic solvent extraction using reverse phase HPLC with an ultraviolet absorption
detector. Formaldehyde in the sample is idéntified and quantitated by comparison
of peak retention times and peak areas with those of standard solutions.
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Appendix B.1
Quality Assurance Program Summary and ARB Certification
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION

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

Knowledge of current test methods.
Agency certification.

1. Development and use of an internal QA manual.

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

4, Chain of custody.

5. Training,

6.

7.

Each of these areas is discussed individually below.

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

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

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

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

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

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

Periodic analyzer calibration checks (once per hour) are conducted at the start and end
of each test run. Any change between pre- and post-test readings are recorded.
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TABLE B-1.
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB
m
Standard of
Comparison or
Instrument Frequency of Method of
Type Calibration Calibration Acceptance Limits
Qrifice Meter 12 months Calibrated dry test +2% of volume measure
(large) meter
Dry Gas Meter 12 months or Calibrated dry test +2% of volume measured
when repaired meter
$-Type Pitot 6 months EPA Method 2 Cp constant (+5%) over
(for use with working range.
EPA type Difference between the
sampling train) average Cp for each leg
must be less than 2%
Vacuum Gauges 6 months Manometer *3%
Pressure Gauges
Field Barometer 6 months Mercury barometer + 02" Hg
Temperature 6 months NBS me;'cury + 4 F for <400°F
Measurement thermometer or + 1.5% for >400°F
NBS calibrated
platinum RTD
Temperature 6 months Precision + 2% full scale reading
Readout Devices potentiometer '
Analytical " 12 months Should be + 0.3 mg of stated
Balance (checked prior performed by weight
to each use) manufacturer or
qualified
laboratory
Probe Nozzles 12 months Nozzle diameter Range <+ 0.10 mm for
check micrometer three measurements
Continuous Depends on use, As specified by Satisfy all limits
Analyzers frequency, and manufacturers specified in operating

performance

operating manuals,

EPA NBS gases, and/

or ref. methods

specifications

|

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

M

Performance Maintenance
Equipment Requirement Interval Corrective Action
Pumps 1. Absence of leaks Every 500 hrs 1. Visual insp.
. 2. Ability to draw of operation 2. Clean
mfr required vacuum or 6 months 3. Replace worn
and flow whichever is less parts
4. Leak check
Flow 1. Free mechanical Every 500 hrs 1. Visual insp.
Measuring movement of operation 2. Clean
Device 2. Absence of or 6 months 3. Calibrate
malfunction whichever is less
After each test, if
used in H,S sampling
or other corrosive
atmospheres
Sampling 1. Absence of ' As required As recommended
Instruments malfunction by manufacturer by manufacturer
2. Proper response
to zero, span gas
Integrated Absence of leaks Depends on 1. Steam clean
Sampling nature of use 2. Leak check
Tanks
Mobile Van Absence of leaks Depends on 1. Change fiiters
Sampling nature of use 2. Change gas
Systems dryer
3. Leak check
4. Check for
system
contamination
Sampling Sample degradation After each test Blow filtered air
Lines less than two percent or test series thru line until dry

D e ]
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All calibrations are conducted using gases certified by the manufacturer to be + 1% of
label value (NBS traceable).

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

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

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

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

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

Attendance at EPA-sponsored training courses.

Enrollment in EPA correspondence courses.

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

Maintenance of training records.

o D e

Knowledge of Cucrent Test Methods. With the constant updating of standard test
methods and the wide variety of emerging test methods, it is essential that any qualified source
tester keep abreast of new developments. Carnot subscribes to services which provide updates on
EPA and CARB reference methods, and on EPA, CARB, and SCAQMD rules and reguiations.
Additionally, source test personnel regularly attend and present papers at testing and emission-
related seminars and conferences. Carnot personnel maintain membership in the Air Pollution
Control Association, the Source Evaluation Society, and the ASME Environmental Control Division.

AGENCY CERTIFICATION

Carnot is certified by the CARB as an independent source test contractor for gaseous
and particulate measurements. Carnot also participates in EPA QA audit programs for Methods
5,6, and 7. )

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

AIR RESOURCES BOARD
1102 Q STREET ﬁ.‘!’?
P.0. BOX 2815

SACRAMENTO, Ca 95812

June 21, 1989

Robert A. Finken

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

Dear Mr. Finken:
ti ov

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

If you have any questions regarding the approvals or
other tests, please contact Ms. Kathryn.Gugeler at (916) 327-1521
or Mr. Raak Yeblen at (916) 327-1519. A1} correspondance should
be addressed to me at the post office box above.

SiﬁCEV

James J. Morgester, Chief
Compliance Division




St f calif .
AIR RESQURCES BOARD

Executive Order G-482

WHEREAS, the Air Resources Board ("Board®), pursuant to
Section 41512 of the California Heaith and Safety Code, has-
established the procedures contained in Section 91200-91220, Title
17, California Code of Regqgulations, to allow the use of
independent testers for compliance tests required by the Board;
and - .

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

HOW, THEREFORE, BE IT ORDERED that Energy Systems
Associates is granted an approval, from the date of execution of
this order, until Jume 30, 1990 to conduct the tests listed above,
subject to complidnce with Section 91200-91220, ' Title 17,
California Code of Requlations.

BE IT FURTHER ORDERED that during the approved period
the Executive Q0fficer or his or her authorized representative may
field audit one or more tests conducted pursuant to this order for
each type of testing listed above.

177

Executed at Sacramento, California, this

day
of __Jurrn- . 1989,

o a

James J. Morgester, Chief
Compliance Division
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Calibration Data

ESR 53304-2054



ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY VK DATA ENTRY BY JIM
DATE 03/11/90 g BARCHMETRIC PRESSURE 30
FIELD GAS METER I.D. ES-11 TEST METER ES-13

INITIAL Yd 1.000 TEST METER Y {Yt) 1.000

INITIAL He 1.910 TEST METER LAST CAL.12/89
: FIELD METER 3 TEST METER . RESULTS :
s VOLUME |TEMP.! TEMP DELTA | TIME [(VOLUM|TEMP. | @ . Y , He |
icu.ft. I IN | OUT 1 "H20 | min. jecu.ft) 'F lcfm | : '
e

5.45 [72.5 59.25 1.00 10 15.27 157.25 ;0.54 :0.981 .

: . : ‘ i |

! 5.54 :73.5 . 63 § 1.05 | 10 !5.39 ! S7.5 '0.55 :0.992 !1.

: : : : ¢ 57.5 $0.55 :0.994 !'1
AVERAGES 0.989 1.93

PASS - INDIVIDUAL Yd VALUES ACCEPTABLE

PASS - INDIVIDUAL DELTA H@ VALUES ACCEPTABLE

PASS - POST TEST Yd WITHIN LIMITS




ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY MLS DATA ENTRY BY MLS
DATE 04/12/90 BAROMETRIC PRESSURE 29.92
FIELD GAS METER I.D. ES~-11 .TEST METER ES-13
INITIAL Yd  1.000 TEST METER Y (Yt) 1.000
INITIAL H@ 1.910 TEST METER LAST CAL.12/89
FIELD METER _ | TEST METER | RESULTS |
VOLUME TEHP TEMP |DELTA | TIME |VOLUM|TEMP. Q Y He
cu. ft. ouT "H20 | min. cu. ft 'F |cfm
7.23 |103. 85 | 1.80 10 |7.22 72 |0.72 |1.036 [1.89
7.33 [107. 98.5 | 1.80 10 |7.22 72 |0.73 [1.038 |1.85
7.38 | 108 91 | 1.80 10 [7.22 72 {0.74 [1.026 [1.87
AVERAGES 1.033 1.88

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




ANDERSEN |

—

SNWPLERS INCORPORATED -
4215 WeENDEL om.':e OATLANTA, GEORGIA 30336

CONTROL UNIT CALIBRATION

pate 2 —=/5-FS5 . Unit Number 355 - 260 /6;‘:
Barometric pressure, Pb = 30. 28 _ in Hg. Model Number ?0"5’00
i Temperature
Orifice | Gas volume, G:S vcé];ume, Wet tést Dry gas meter
manometer{ wer Cest Iy gas Meter Inlet OQutlet Average i
ot setr_ing, meter meter c s Time
wr di, tdo 4,
aH Vu_, Va, Lo €,
in. H0 fc3 fc3 R ' | °r °R °R min v | sHe
‘.
1.0 5 5.37 72/s32|/25 95 1/0/s:0)9. 90 | foo | ) ey
. . -
- 2.0 5 S5i:37 |72/522\ 13/ 97 p9/52¢816.69 |L00. | /90
{ , :
R 5 536 (72/5224/3¢ 9y piz/s7714.77 (1001493
- ‘ 200 V/.9/
m Calculations {
| Y I QH@
= T :
AH AH 0.0317 &H { c, )y 8
M AH 13.6 Vd(Pb + 13.6 T, ) Pp ( t,, ) Vo
|
- 1.0} 0.0735 i
n 2.010.167
i 6.0]0.294
‘ ¥ = Ratio of accuracy of wet test met‘-er to dry t:est—meter. Tolerance : T 0.01
- 8H@ = Orifice pressure differential that gives 0.75 c¢fm of air ac 7Q°F and 29.92
inches of mercury, in. H;0. Tolerance : * 0.15
- Calibrated by: %)6)
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CEM Performance Data
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EfA

CONTINUOUS EMISSIONS MEASUREMENTS

Client 9CE Test No(s) 1,2,3

pate »{ 2-6/40 "3/2.?'/40 3/26’@0  Barometric Pressure 23 7L
_ Test Location Cu\uu.\t.r cra) Ouct Static Pressure

Ambient Temperature, D8 /WB ~€0 Fuelﬁ\'ﬂ4 Wade

Operator___ M (Dan re\ '

— T T —

Corrected to

Test [Sample Dry, Uncorrected 15% da, Ory
No. | Time Point 0, TC%, 00 [R0x TR0 RO, |30, | €0 [Wx 150,
3/?'6 610 63/51:8;-\ (m\lj ke~ lno £low a'\'?-?)”ﬁgr vaquu
wrodal
Ligentyoboce [ 2231 \{ baocdvole
oW Awr A !

[ s | Tebl, b lisws]ais] 14 |4 (66
YR - | Tedt i | o6l 3.7 73

[300 | pock- e w0200 O
11308 | ppd-ksan /2] 5DI292
s TectD /55189122
1450 1oty o0 {00010 I
1S |y osh ek spon 12T |14 '
Sk I, Gasedeluge P0b 7ok
D losa-mp| VestDPANISY |35
1328 F’;j,j;j_m o

Span Gas Concentration Mﬂu\ 1273|149 29+ fLe ' . : !
omx 175 0 H1r J

Comments:

ESA Ds-001

EEEENBARAEERINNRR
)\)




E[A

Client SCE

CONTINUQUS EMISSIONS MEASUREMENTS

Coolwnler

Date /284

0-3/24/40

~ Test Location

CT 4L Shude

Ambient Temper

Qperator M (-Odufw\

ature, 08 /W8

Test No(s) >
Barometric Pressure

2 76F

Duct Static Pressure
Fuel Digdivwle- Test3: a5 -Taky, S

) - ?rected to
Test LS::lrnple Ory, Uncorrected , %, Dry
No. | Time Point 0, T8, 00 [Wx [W0_[NO, [ST, [ CO [MOx [T,
A [y 430 hos13.8 |23
/635 /os”&’r‘ura 2.3 O.D
/63% [Pt spen 1257109
S © a4
1650 Vo Ve /3.0
L\\q Oﬁm 01\;“06\:{; (’Jiu,l’ 13‘0
oS | Tesets 150 285] 40
125% pm&-k%rm 0.2 | 0
;7/5'?‘ 005*‘1;'5'\'5;)(11\ 125 l'—k.ao
v i
—
|
T
B
}
Span Gas Concentration 123 {144 j

Comments:

ESA DS-091



APPENDIX C

DATA SHEETS, LABORATORY REPORTS, AND SPECIFIC EMISSIONS CALCULATIONS

C-1 ESR 53304-2054




Appendix C.1

Sample Location
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s , . -
m:...zn\..cnwﬂn: ) Unit Test No, Hethod Page
Sample Locatfon Fuel Mublent Temp,, °F of
Operators . Heter Vel, (5tart/fnd) fi Date __
) Welght Weight
Pre Test Data: Equipment Info: mp, Matl Wt(End) (Start) (q) Leak Check:
Barometric Press, in. Hg Meter MNo, ﬁ fl - - Sample Train .
Stack Ares, sq, ft, Meter, Yd 12 - . - CFM  VYac. Init, Pitot 1IBS
Sample Time/ Pt, min, Pitot, Cp 3 - . Pre-Test
Assumed Stack Press CFH ?AH = 1.0 14 - - Post-Test
Assumed Mofsture Probe 1.D. Total - . Pre-Test Calibration
Assumed Molecular Wt Hozzle Mo,/Dia Ampinger Box I,D, Meter Meter Temp.
Filter HNo. Integrated Bsg 1.0, Time  AH Reading In Out
) Init,
Final
Heter Conditions Temperatures, °F Static
Sample Heter Meter Imp, Press,
Point Time AP | AN Reading Stack Probe In Out Oven Out 0, Yacuum iwg Test Summary
Inftial
) . Sample Vol., c.f,
- Stack Press, iwg
HP fwg AH ____  1wg
Meter Temp., oF
: Stack Temp,, OF .
) Water Collected, ¢
, ON\no~ Mathod
Chain of Cust, Info (Init.):
. Impingers Loaded
. Impingers Recovered
Fllter Loaded
Filter Recovered
_ Probe Wash
Comments:
Total/Average . - N N _ -

EST D5-022
Rev., 9/89




SAMPLING POINT LOCATION DATA -EPA-Method 1

Plant €/ coolwpte . J&}{@ y

. . aﬁfbf—“’
Date él,/ 9_/ So |nw& \Jyaxg}
Test Location Cymed umil- 4/ ,PV"/
I ..
,
¢

DIAGRANM OF SAMPLING LOCATION

Sample | . - - Inches from
. . : . Z o7 Dizmeter
Upstream Dist./Dia. s, = | Point £ near wall
- . -— rd
Downstream Dist./Dia. /477
No. of Sampling Pts.
Stack Dimension
Stack Area, ft2
N
- , ESA DS-009
M
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Appendix C2

Unit Data

ESR 53304-2054




Client/Location g:ML MT&R /dx/(_ Lot \Spﬂfiﬂata bywéﬂ/

CdoL waTeR ¢ 7

CONTROL ROOM DATA
O1STNLATE FUEL

_

Tast No. / / ‘2 °2 &
Oate @bz/&;,lg/w JR7/22 | 322129 | 3k7/50| 3 [17/7D)
Time 10057 1130 | 1250 | 115 1¢ 451 7945
104D - (Mw) | £3 | 43 | 43 | 63 | (3 | &3
Al AT 2 TENR.CR| 970 | 974 | 975 | 920 | 980 | 470
BuwsParn 2 Temp. (*F 1000 | 1900 | 1000 | 1006 | 000 | 392
Foer Fow (&f2) | 492 1103 /43 | 103 | 143 | /03
o Iug. _Chpm) | 49 | s | 5/ 54 49 | 4¢
Hpsey SH. 0T Tenp (CF) 340 | 540 | 840 | 340 | 540 | 840
Hose Tweer bns Tewp(F) 400 | 905 | 990 | 905 | 945 | 400
Hrse Srm Frow (kedhe)l 235 | 935 | 230 | 230 | 230 | 930
Hose Fpwie. Fuwé’lé’/ ] 250 | 50 20 J50 | 80 | 245
GasLwer TedP. (+F) | 910 | 413 9/0 | 9/0 | 4/0 | o
SUSTH.TEp (°F) | F90 | 40 | 845 | 845 | 5§45 | §40
Sy Tao Teup ()| 35 | 3as” | 320 (328~ | 320 | sap
Foer %ee. (o) S5 | S5 |55 | 58 |55 | S5
Gns Tedp. ST-PT. 800 | $2 | s | S0 | Sop | LoD
Tveer bt Vawes(?Y| €2 | 87 | 37 | 87 [ g4 | 70
On__yarve_ (% q ? ? 9 g g
S.H. Bypacs (o) | pn mbyyht| ——— -7
Ewre, Vawve (7)) 35 138 | 35 | 35 | 35 | 3%
Loy, Recrgr Yae ) 36 | 36 36 | 35 36 | 36
Evar,Cool£R (wfaer) orF | o~ | orf | s loFF | oz
FUEL BowpbLs/pR) 14].3 | |48.0 | 1415 | 14].5| 147.2 | 1463
Fue TypPE Dustitg | DT, | DsT- | DIST. | 3187 . | Dusr .
LakomeTrr Degse \ AR90 | 27.99 | — 127,84 | — —
Re aTWE Hvarpind 32 134 | 36 | 44 | 44 | ¢ 4

Comments/Notes

ESA DS-002




EfA

CO0L WATEEL ¢ T _H__

CONTROL ROGM DATA

DisTILLATE FUEL
Client/Location Caog, areR Toxu HsT ooy Data by A, £E</ AR ECH
Test No. j ) J _\_3 J
Date 3’@‘_’70 JCL?&@Z — ‘ >
Time . 0430 17100 - 11345 1450 1 1410
104D - (M) | 4R | 43 | o3 | L3 | H2
BLANE Par 2 TENPC Q70 | 970 | 970 | 270 | Q270
B Par 2 Tem. ( ‘P 995 | 1000 | 1000 1000 | 1000
- FUEL Fue) 103 03 1 /93 1193 | /93
o Tuy. () | 47 | 51 | S0 | 4% 4!
Hose, SH. du7 Tenr(F) 830 | &30 1835 | #30 | %35
Hoss et bons Teue (€] 900 | 900 | 405 | G085 | W05
Hese Sy Frow (ki) 930 | 230 | 225 | 235 | 285
 Hesg Powr®. Fras(aSlg) 245 | 335 | 230 | a4 | 24
GasImer Teup. (F) | 9057|910 | 415 | 910 | 410
 SY ST TEe (CF) | F4D | 840D | 40 | 940 | 4
Stk o TedP ()| 3351 330 | 33D | 230 | 330
Foer Ber. (ofo) S5 ss | s5 | 55 | 55
Gne TEdp. ST PT. 500 | S0 | 500 | o0 506
Dverfoe Ywes(?P)| 75 | ¥2 | g2 | %o 70
Oy yave (%) 9 wi vi 9 9
S:H. Bypacs (o) 7 7 ¢ 6 7
Lwre, Yave ()L 35 1 34 |54 | 35 [ 34
Leoy Peermr Ve ()| 34 | 35 | 35 | 35 | 34
Evar.CooteR (onfery oFE | OFF | 0FF | aeF | oer
sz 73@5 Dis7. | DisT L is7. | st | DusT.
(] 14661 1468 1465 | 1463 | 1457
_BMMEWA: ez 2783 — | -~ — 3733
Br . HomiprTy S6. 135142 | ¢a X

‘ Comments/Notes

E£SA DS-002
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—

EfA

CdoL wWATER ¢ 7

- CONTROL ROOM DATA
NATUPAL SRS FUéL

Client/Location 7;;0'6 Ht?/ 5P-.47'S

4

Data by A. E.SM&'&.C{?

Test No. 4" 4 4 4‘
Date 304/90 | 329/90, 3 R4/70! 3/29/10
Time 28340 | 1000 | 1100 | 1205
LoD (mw) | 62 | 63 | 53 |63
72 TEnP. 6 | 440 960 QGO 169
BuneDari 2 Teme (SF) _9R0 | 980 ) 480 | 982
¢ Fuer Fuow (kerliR) 70 1 &70 | %720 | 70
o) Inr. _ CarmY | €9 | 78 | 30 | g/
oSty SH. Q07 Tewr (E) 320 | 835 | §90 | 20
Hose Twerbns Towe () 890 | $95 | 835 | 395
' Mese Sy Frow (i)l 230 | Qa5 1225 | 230
Hese Powre Fres(t8ld) 335 | A3S [ 35 | 40
Gas Ler TE4P. (F) | 90 | 900 | 40D | 400
L SH ST TEne (FF) | K30 | E30 | $3% | $40
" Sracx o TeeP (F)| 390 | 320 | 320 | 325
Foey Ber. (o2) S | 521 5L |55
Gns Terp. ST- P7. Spp | s | S00 | 502
INLET 0126, %w&s/j’} o1 S4 | &3 5&
Ou yawve (%) | — - - -
SH. Byppes (o) | S S A b
Enwre , vawve (of2) | 3% 3% 1 37 | 3%
Leon. Fecrir . Yove (35) 41 A 4] 4
Evar.loolER (wfer) 0FF |ocF (aFF | peF
ﬁﬁ@w‘mz Deesc 12794 | — — —
B, —fw_ze 7Y "/ £9 | &L 1.23 2 4
Comments/Notes /

-

ESA DS-002
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Benzene

ESR 53304-2054




}llllmln 3 B H E B N B N w N NN =

CARNOT
Genzene Emissions

Client/Location; SCE/COQLWATER

Reference Temp (F) &0
F Factor,Gas B4T2
02,X Gas 17.1
Flow rate, Gas Fuel(dscfm) 590602
Fuel Gas
Test No. LA
peb ND< i
lbshr ND< 7.29E-03
(b/MMbtuy NO< 9,.59E-05
Test Mo. ] 4B
ppb KD< 1
ibshr ND< 7.29€-03
[b/MMbtuy ND< 9.59E-06
Test Ho. 4C
ppb ND< 1
lb/hr ND< 7.29E-03
lb/MMbtu ND< 9.59E-06
Average
pob ND< 1
th/hr ND< 7.29€E-03
Lb/MMbtu ND< 9.59E-06

f Factor, 0Qil
02,X 0il

Flow rate, Oil (dscfm)

Test Mo,
ppb
ibshr
Lh/uMbTy

Test No.
pob
th/hr
Lb/MMbtu

Test No.
ppb
lb/hr
Lb/HMbty

Average
b
tb/hr
tb/MMbtu

*TEDLAR BAG LEAKED FOR TEST 3A; TEST 3C ANALYZED {N DUPLICATE

9325
15.67
575747

0itl

38

2.7
9.03E-02
9. 7LE-0S

3c

11.5
8.18€-02
8.82€-05

3ce

11.5
8.18E-02
8.82E-05

1.9
8.406E-02
9.13E-05




E[A

TEDLAR BAG SAMPLE DATA

Client/Project<re /€ odtuper.

Date__ 3 28 /90

Unit ’y

) By

/&

[

Bag ID No,g,f.c..,_abag ID _No.3+ow {Bag ID NO.2a—goe
Test No. A= Beosy ~irmerr | S8 -aons - Stackt | 2~ Beoasz - STACH
Sample Rate 5L S A 4 [ STL S
Start Time 14,5/ /S Ro 757 7°
Stop Time /4574 .54 O JL./¢
Sample Location LA 3 STHCK
S Vai o Co s gl’f‘,m.aL ot pord
Date Unit By
Bag ID No. Bag ID No. Bag ID No.
Test No.
Sample Rate
Start Time
Stop Time
Sample Location
Notes: o, P
ESA 0S-070

J



s'n-= = N

E[A

TEDLAR BAG SAMPLE DATA

Client/Project_S & e/ ¢ ool pn 5

Date 3 25 /5O Unit 4+ By d. #22.//s g
Bag ID No. Bag ID No. Bag ID No.
Test No. Y = LBeml~IWYB vre SICT Y ~SSerm - Sl
Sample Rate Ny 5 "//n Ry~
Start Time X /) e /1 637
Stop Time 17 37 4 o s 357
Sample Location .I’L“"-” KL cn o Jf‘?bfi‘-
Sowsl fo- £ et fy-u—af
Date Unit By
Bag ID No. Bag ID No. Bag 10 No.
Sample Rate c LA
7
Start Time /0 3~
Stop Time /1 o
Sam?le Location .Sﬂ’('jt J,‘J__‘;’_‘
Notes:
ESA 05-070




REPORT
TRUESDAIL LABORATORIES. INC.

14201 FRANKLIN AVE
TUSTIN, CALIFORNIA 92

wHEMISTS - MICROBIOLOGISTS - ENGINEERS
AREA CODE 714 « 730-4

RESEARCH - DEVELOPMENT - TESTING AREA CODE 213 e 22g.)
CABLE: TRUELA

? CLIENT Carnot (ESA) DATE April 6, 1
! 15991 Red Hill Avenue, Suite 110
' Tustin, California 92680-7388 ' RECEIVED  March 30, ]
; Attention: Arlene Bell
: LABORATORY NO.
: SAMPLE Pive (5) Tedlar bags © 4z

labeled 3B, 3C, 3A, 3B and 3C.
Project No.: 53304-5919

INVESTIGATION

Analyze for trace benzene by modified EPA method 602

RESULTS

MODIFIED EPA 602 (Benzene)

'éw Received: 3/30/90
Analyzed: 3/30/90

Nanbliters per Liter (ppb)

Benzene
3B . ) 12.7
3C 11.5
3C, Duplicate 11.5
4A ND< 1
4B ' ND< 1
4C ' ) ND< 1

ND = Not detected.

Respectfully submitted,
TRUESDAIL LABORATORIES, INC.

r—\

z.;;fw/%r

Bramblét Manager

P strumental Methods
[

This report applies only to the sample, or samples. investigated and is not necessarily indicative of the quality or condition of apparently identis
or 5”?::" Plfc’du‘3‘5~ As a mutual protection to clients, the public and these Laboratories. Lhis report is submitted and accepted for the exclusi
se nfthe client to whom it is addressed and upon the condition that it is not to be used. in whole or in part 10 any advertising or publicity mat
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Formaldehyde
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Y

Test

3A-FORM
3B-FORM
3C-FORM

IR RCRER

FORMALDEHYDE EMISSTON CALCULATIONS

ug/train Vmstd
4.81 0.33
9.55 0.95
14 1.15

Average ug/m3
433.2

Average ppb

341
Average lb/hr
9.33e-01
Average \b/MMbtu

1.01E-03

CLIENT/LOCATION: SCE/COOLMATER
FUEL: ail
F Factor:
Reference Temp (F)

9325
&0

%02 asd
15.67 575747
15.67  STST4Y
15.67  STHT4T

wy/dsef

14.6
10.1
12.2

ug/m3

$14.7
355.0
629.9

406
280
339

tb/he

1.11E+Q0
7.65€E-01
9.26€-01

lb/MMbty

1.20€-03
8.25€-04
.99E-04




FORMALDEHYDE EMISSION CALCULATIONS

CLIENT/LOCATION: SCE/COOLWATER

FUEL: gas
F Factor: 8472
Reference Temp (F) &0
Test ug/train  Vmstd x02 Gsd
LA~ FORM 68.7 0.17 17.1 590602
4B~ FORM 64.8 Q.13 17.1 590402
4C-FORN 60.0 0.17 17.1 590802

Average ug/m3
13149.46
Average ppb
10365
Average Lb/hr
2.91e+01
Average lb/MMbtu

3.826-02

-

ug/dscf

&04,1
360.0
352.9

ug/m3

A4271.4

12713.4
12464 .1

pRb

11249
10021
9824

tbshe

3.15E+01
2.81E+01
2.75E+01

-~ lb/MMbtu

4.15€-02
3.49€-02
3.62€-02
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AD A Radian Work Order PQ-04-050

Analytical Report
05/02/90

Energy Systems Associates

. Uork i dentitication 53304 5
Order: Number- 5937 T

fontents:

Analytical Data Summary
Sample History
Comments Summary

Notes and Definitions

£ NN -

Radian Analytical Services
900 Perimeter Park
Morrisville, NC 27560
§19-481-0212

Client Services Coordinator: JFMCGAUGHEY

Certified by: WM

c




RABIA" Analytical Data Summary Page

Radian Worck Orde

hm——— =

BLANK #1 SPIKE #1 SPIKE #2
0.53 0,53 0.53.
total ug total ug total ug
37 034 " 04A
. AIR: ‘AIR AIR
) Result Det. Limit Result Det. Limit Result Det. Limit
formaldehyde 30.6 B G.4% 13.4 .47

8 Inargiresult $:CRDL but:> than- IDL/Org-detected in:blar

(1) for aifdetai-!, @escn.igﬁion-.of--flags and technical terms:in this report refer to Appencix A in this report.




RADIAN

Energy Systems: Associates!

Radian Work Qrder: £0-04-050

Analytical Data Sumary

Page: 3 .

‘'S O WM OE OB N OE M A M o M wm oem mm om e -

wethod:Aldehydes by HPLT (1)
LisT:ESA Analyte List -
Sample. 1D: :

3C-FORM (AZ8)

4A-FORM- (ALB)

Factors. - 0.53 .. '92_53 .
Results-in: total; ug .tatal ug
['r/ "0BA N
Matrixs AIR “AIR
Result Det. Limit Result Det. Limit
Formatdehyde 14.0 5 : 68.7 4

8 Inorg-result < CROL but > than 10L/OF

(1) For a detailed description of flags and technical -t_errijlés '_'i_n this.ceport

refer to Appendix A in this:report.

’
1
'
i




RA,DI;AN Analytical Data Summary Page
Energy Syrs:emsgz:n_ssociates .
Radian Work Order: PO-04-050
Sample. 1D: 4LB-FORM (ALB) 4LC-FORM (ALB) -MATRIX SPIKE MATRIX SPIKE
oup
Factors 0.53 0.53 20
Results in: total ug total ug %
. 09A 10A 124
Hatg‘ik: AIR AlIR AIR
Result Det Result Det. Limit Result Det. Limit Result Det
Farmaldehyde 648 60.0 ; 104
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K8 I!—Q——l——l

RADIAN
sgsﬂo&ﬂ‘!’l!ﬂ

Analytical Data Summary

Page: §

Hethod Aldehydes
List:ESA Analyte Llst

Sanole 102 METHOD BLANK
Factor: 0.53.
Results in: total ug
' 13a
Matrix: .- AIR
Result Det. Limit Result Det, Limit Result Det. Limit Result Der. Limit
Formaldehyde 0.9? a D47 :

3.Est,. result

(1) Fcr a deta

an 5 nmes detectton Limit

d scmpt:on of flags end technical terms in this report refer to Appendix A in thls report.




L Energy Systems Assaciates !

=050

&

Radfan Work Qrder: PO:

Sample History

Page:6

BLANK. #1

Sample ID SPIKE #2 -3A-FORM (ALB)
pate Sampled : - Lo o Yo L
Date Received 04/12/90 04/12/90 04712790 04712/90 T 06012/90 04712790
Matrix AlR AIR AIR AR AlIR AIR
1. - 02 03 04 a5 06
Aldehydes by HPLC
Prepared 04712790 04/12/90 04712/70 04712799 04/12/90 04/13/90
Analyzed 04/ 18/90 04 /18/90 04/18/9Q 04/18/90 04/18/90 04719790
Analyst LKK LKK LKK LKX LKK KK
File ID LAUR 49,50 LAUR 74 LAUR 75 LAUR 76 LAUR 79 LAUR 89,90
Blank 1D LAUR 88 LAUR 88 LAUR B3 LAUR 83 LAUR 88 LAUR &8
{nstrument V5000 V5000 v5000 V5000 V5000 v5000
Report as received received received received received received




O O O w o R EET AR ORIl Ee

|

Energy Systems Associates
Radian Work Order: P0-04-050

Sample History

Sample lden;ificationg;j‘g;f!d'bé'.

Sample 10 3C-FORM' (ARB) '4A-FORM (ALB) :4B-FORM (ALB) 4C-FORN (ALB)

Date Sampled .

Date Received 04712790 04712750 DL/12/90 04/12/90 04/12/90

Hatrix AIR : AIR AIR’ AIR AIR

07 08 o9 10 n
i dhoabie i HPLE

Precared 04/713/90 04713790 04/13/90 04713790 04/13/90
Analyzed 04719790 04724790 04/24/90 04/724/90 04/19/90
Analyst LKK LKK LKK LKK LKK
File [D LAUR 91 LAUR 92,181 LAUR 93,182 LAUR 94,183 LAUR 80
Blark ID LAUR 88 LAUR 88 LAUR 88 LAUR 88 LAUR 88
Ins:rument vS000 V5000 v5000 v5000 v5000
Repart as rece 3 received received received received

“aye:7

SMATRIX SPIKE. -
ol

- 04240,

AlR
12




COTVaAaRATION . Sample History

IL' Energy Systems Associates. . -
‘ Radian .Work: Orders:;:P0-04-050
L

Page:8

Sample: 'l’d::emificat_:ions:»qfﬁ'*og_tfs;“ '

Sample I0 - METHOD - BLANX.
Date Sampled. B .
Date Received”” T-ghas12/900 T
Matrix AlIR
) 13
Aldehydes by HPLC
Prepared 04/13/90
Analyzed 04/19/90
Analyst. LKK
Fite D LAUR 83
Blank D LAUR 83
[nstrument VvS000
Report as received
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Lo ama

RADIAN

coORPORATION Report Comments and Narrative

|
. " Energy Sys:iems Associates
Radian Work Order: P0-04-050

-

General Comments
formaldehyde is a potential laboratory contaminant and may be
present in the method blank above the detection limit. A
sample result is flagged if it is less than ten times the
methoc blank result.

Page: A-



Notes and Definitions

ALL METHODS EXCEPT CLP

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

EXPLANATION

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

INQRGANIC CLP : -

This flag indicates that a reported value is less

than the Contract Required Detection Limit (CROL), but greater than
the Instrument Detection Limit (IDL).

ORGANIC METHOOS .

This flag indicates that an analyte is found in the associated blank,
but the sample results are not corrected for the amount in the blank.

Page: A-3
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A AT M Notes and Definitions Page: A-

" Energy Systems Associates

Radian Work .Order: PO-04-050

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

EPA method and QC specifications.

Compound - See Analyte,

Detection Limit - The method specified detection limit, which is the lower Limit of

quantitation specified by EPA for a method. Radian staff regularly assess their

laboratories' method detection Limits to verify that they meet or are lower than those

specified by EPA. Detection limits which are higher than method limits are based .
on experimental values at the 99X confidence level. The detection limits for EPA CLP

{Contract taboratory Program) methods are CRQLs {contract required quantitation

limits) for organics and CROLs (contract required detection limits) for inorganics.

Hate, the detection limit may vary from that specified by EPA based on sampte

size, dilution or cleanup. (Refer to Factor, below}

EPA Method - The EPA specified method used to perform an analysis., EPA has specified
standard methods for analysis of envirormental samptes, Radian will perform its
analyses and accompanying 4C tests in conformance with EPA methods unless otherwise specified.

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

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

matrices (seil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

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

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

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

Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms.per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples -

mg/L milligrams per liter (parts per mitlion);liquids/water
mg/kg milligrams per kilogram {parts per miltion):soils/solids
% percent; usually used for percent recovery of QC standacds

us/em conductance unit; microSiemans/centimeter

ml./hr millitizers per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit

cu color uniz; equal to 1 mg/L of chloroplatinate salt




Appendix C.6
PAH

ESR 53304-2054




ANALYTICAL RESULTS REPORT C

CLIENT INFORMATION
Name: ENERQY SYSTEMS ASSOCIATES

Project: PAH ANALYSIS
LAB INFORMATION

Contact: OC

Project: ANB898506 _ .

Date: May.04 1990 . -
Noter: == = Not Analyssd Client ID: BLANK-PAH 1-PAH -2-PAH 3-PAH

<" = Loss than MDL . Lad ID: 00758990 00759090 00759190 00759250 ’
Component MDL Units
Naphthzlene : 0.025 ug 82 31 32 18
Acenaphthylene 0.025 < < < <
Acenzphthene 0.025 05 0.035 0.44 0.16
Fluoreoe 0.025 0.068 0.033 0.093 0.046
Phenanitmene 0.025 0.18 0.11 03 0.11
Amhracene » 0.025 0.14 < 0.19 0.044
Fluoranthene - 0.025 < < < <
Pyrene 0.025 < < < <
Chryscoe 0.025 < < < <
Benz(a)anthracene 0.25 < < < <
Benzo(o+k)fluccanthene 0.025 < < < <
Bemzo(a)pyreue 0.025 < < < <
Indeno(1,2.3-cd)pyTenc 0025 < < < <
Dibenzo(zh)anthracene 0.025 < < < <
Benzo(ghi)perylene 0.025 < < < <
Surrogate Recoveries %
410 Acenaphthene 99 87 63 73
d10Q Aothracene 73 32 T4 80
d12 Clrysene 80 71 65 85
d12 Bemzo(a)pyrene 56 pii 65 73

EERRERER

Prepared by ZENON Eavirozmental Inc.
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cARNOT

CLIENT: SCE/COOLWATER INITIALS: LG
VYMSTD(DSCF): 98.53
PROJECT NO: 53304 QSD(DSCF/MIN): 620710
TEST DATE: 03/27/90 Cco2,%: 3.n
TEST KUMBER: 1-PAH 02,X: 16.1
T REF {F) 60 F Factor 9325
Fuel: oil
SPECIES ug/train ug/dscm
Naphthalene ND< 0.025 ND< 0.009
Acenaghthylene ND< 0.025 ND< 0.009
Acenaphthene ND< 0.025 NDx 0.009
Fluorene . HD< 0.025 ND< 0.009
Phenanthrene ND< 0.025 WD« 0.009
Anthracene ND<« 0.025 ND< 0.009
Flucranthene ND< 0.025 ND< 0.009
Pyrene ND< 0.025 ND< 0.009
Benz(a)anthracene ND< 0.025 ND< 0.009
Chrysene ND< 0.025 KD< 0.009
genzo{b+k)fluoranthene ND< 0.025 ND< 0.009
Benzo{a)pyrene ND< 0,025 KD< 0.00%
Indeno(1,2,3-cd)pyrene ND< 0.025 ND< 0.009
Dibenzo{a,h)anthracene ND< 0.025 ND«< 0.009
Benzo(g,h,ijperylene ND< 0.025 KD< 0.009
TOTAL PAH < 0.37% < 0.134

Corrected for Field gBlank

15991 Red Hill Ave. Suite 110, Tusun, California 92680 (714) 259-9520 - FAX (714) 259-0372

CARNQT 10-May-90

ND<x
HD<
ND<x
ND<
ND<
ND<
ND<
ND<
ND<
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ND<
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< 3.128-04
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CARNOT

SCE/COOLWATER

CLIENT:

PROJECT MO: 53304

TEST DATE:

03/27/99

TEST NUMBER: 2-PAH

T REF (F)
Fuel: oil

SPECIES

Naphthalene
Acenaphthylene
Acenaphthene

fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz{a)anthracene
Chrysene
8enzo(b+k ) fluoranthene
Benzo(a)pyrene
Indena(1,2,3-cd)pyrene
Dibenzo(a, h)anthracene
Benzolg,h, i)perylene

TOTAL PAH

60

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

Corrected for Field Blank

15961 Red Hill Ave, Suite 110, Tustin, California 92680 (714) 259-9520 - FAX (714) 258-0372

CARNQT 10-May-90

LATIONS

lNlTlALS:_. . LG
VHSTD(DSCF): 86.63
QSD(DSCF/MIN): 575737
oa2,%: 3.07
02,X: 16.16
F Factor 9325
ug/train ug/dscm
0.02% 0.010
0.025 0.010
0.025 0.010
0.025 0.010
0.120 0.049
0.05¢ 0.020
0.025 0.010
0.025 0.010
0.025 0.010
0,025 0.010
0.025 0.010
0.025 0.010
0.02% 0.018
0.025 0.010
0.025 4.010
0.495 < 0.202

Lb/he

. ¢.20E-05
2.20E-05
2.20€-05
2.20€-05
1.05E-04
4.39E-05
2.20E-05
2.20E-05
2.20€-05
2.208-05
2.20E-05
2.20€E-05
2.20E-05
2.20€-05
2.20E-05

< &.35E-04

Lb/MMbtuy

2.51E-08
2.51g-08
2.61e-08
2.61E-08
1.25€-07
$.23e-08
2.61E-08
2.61E-08
2.61€-08
2.61E-08
2.61E-08
2.61E-08
2.61E-08
2.61E-08
2.61E-08

5.17e-07
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CARNOT ™

CLIENT:

SCE/COOLMATER

PROJECT NO: 33304

TEST DATE:

03/28/90

TEST NUMBER: 3-PAN

T REF {F)
Fuel: oil

SPECIES

Naphthalene
Acenaphthylene
Acenaphthene

fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
8enz(a)anthracene
Chrysene
Benzo(b+k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a, h)anthracene
aenzo(g,h,‘ i)perylene

TOTAL PAH

60

ND<
KD<
KD«

ND<
WD«

Corrected for Field Blank

15991 Red Hil Ave., Suite 10, Tustin, Caldornia 92680 (714) 259-9520 - FAX (714) 259.0372

CARNOT 10-May-9C

INITIALS: (K
VMSTO(DSCF): 73.38
QSDCDSCF/MIN): STS5747
c02,%: 3.33
02,%: 15.67
F Factor 9325
ug/train ' ug/dscm
0.025 0.012
0.025 0.012
0.025 0.012
0.025% 0.012
¢.025 0.012
0.025 0.012
0.025 0.012
0.025 0.012
0.025 0.012
0.025 0.012
0.025 0.012
0.025 0.012
0.02% 0.012
0.025% 0.012
. 0.025 . 0.012
0.375 < 0.180

< 3.89c-04

3

4.19€-07




\

mRNm AVERAGE PAH EMISSIONS

SPECIES ug/dsca Lb/hr Ib/MMbtu
Naphthalene ND< 0.01 ND< 2.29E-05 ND< 2.56E-08
Acenaphthylene ND< 0.01 ND< 2.29€-05 ND< 2.56£-08
Acenaphthene ND< 0.01 ND< 2.29E-05 ND< 2.56E-08
Fluorene < 0.0% « 2.29€-05 < 2.56€E-08
Phenanthrene < 0.02 < 5,07E-05 < 5.87e-08
Anthracene < g.o! « 3,02E-0% < 3.43e-08
Fluoranthene ND< 0.0% ND< 2,.29€-05 un« Z S56£-08
Pyrene ND< 0.01 ND< 2.29€-05 2.56E-08
Benz(a)anthracene -~ ND< 0.01 ND< 2.29€-05 un< 2.56E-08
Chrysene ND< 0.01 ND<«< 2.29E-05 ND< 2,56E-08
Benzo(b+k)ftuarant ND<« 9.0 ND< 2.29€-05 ND< 2.56E-08
Benzo(a)pyrene ND< 0.01 ND«< 2.29€-05 ND< 2.56£-08
Indeno(1,2,3-cdipy ND< 0.01 ND< 2.29E-05 ND< 2.56E-08
Dibenzo(a,h)anthra ND< 0.01 KD« 2.29£-05 MD< 2.56€-08
Benza(g,h, T)peryle  ND< 0.01 ND< 2.29E-05 ND< 2.56E-08
Average Total PAH < 0.17 < 3.79E-04 < 4.26E-07

1

15991 Red Hill Ave, Suite 10, Tustin, Calfornia 92680 (714) 259-9520 - FAX (714) 258-0372

CARNOT 10-May-90

iR E RSN S H SR T A X




CARNOT 04/02/9
SAMPLE TRAIN TEST SUMMARY

Client/Location..........COOLWATER: Date....eiiveneinnnnnnaas 3/27/91
Test Number..... cecaessan 1-PAH : Data BY.:eteocrsnsoeanaes MDM/L
Test Method..............CARB 429 : Sample Location.......... Stac!
2 = 1 ..Distillate; Reference Temp (F)l.ovvovos 61

- Control BoX #...000... .o ES-11 : Unit........ tesrrenns cane CT 4
Pitot Factor .......... - 0.840 ® Meter Cal Factor......... 1.000
Stack Area (sq ft)....... 314.16 :_ Sample Time (Min)........ 18
Bar Press (in Hg)...... . 27.76 : Nozzle Diam (in)......... 0.23

: —. _

Meter Vol (acf) ....... ees 111.067 * Meter Temp (F).ceoeeecass 85.!
Stack Press (iwg)........ -0.85 : Stack Temp (F).veeveeenn. 351.:
Vel Head (iwg)........ ve. 0.6454 : 02 (%): from CEM...... . 15.7¢

bod from portable... 16. 1f
Liquid Vol (ml)........ .. 104.4 ® CO2 (%): from CEM........ 3.5
* calculated...... 3.3

Meter Press (iwg)....... . 1.40 : Start/Stop Time.......... 1726/12!
Std Sample VOL (SCF).uuuuv.... e 98.5:
Metric Sample Vol (cubic Meters).......iicvivenurecnnnennennnn 2.7¢
Moisture Fraction....... f et et ae e et et et s 0.047
Stack Gas Mol Wt....... et re e et et cesenereennaa 28.6¢
Stack Gas Velocitj (ft/sec);...... .................. N 58.2¢
Stack Flow Rate (Wacfm)....eco.. cee et t e e e rarsa s Ceeuaeas 1.10E+0¢
Stack Flow Rate (dsCfm) v .viiiiitinnineninenaseeenonosennasaeees 620,71«
Isokinetic Ratio (%)..c.0vvvinnnn. S et et e e et 90. 4¢
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CARNOT 04/02/90
SAMPLE TRAIN TEST SUMMARY

Py

[
Client/Location..........COOLWATER* Date...c.cecccececccccass 3/27/90
[ ]

TeSt N‘mber---.--..-.--.. Z-PAH* Data BY.--..O‘C.CG....--- MDM/IG
[ ]

Test MethOdoo..---.......CARB 429 L Sample LOCatiOn---.---... StaC){
*
FUEl.svscecveeseaseasss.Distillater Reference Temp (F)....... 60
[ ]
control Box #...-ll...l.l Es—ll. Unit...‘l..l...“..‘ltii. CT42

. [ ]
Pitot Factor .....es..... 0.840 * Meter Cal Factor......... 1.0000
*
Stack Area (sq ft)....... 314.16 ® Sample Time (Min)........ 180
*
Bar Press (in Hg)........ 27.68 ® Nozzle Diam (in)......... 0.237
« ’
* .
Meter Vol (acf).vceeceees 96.375 *# Meter Temp (F)eeeeweeenns 76.1
) _ e
Stack Press (iwg)........ ~0.85 ® Stack Temp (F)..scceeanen 352.0
[ ]
Vel Head (iwg)........ +.. 00,5580 @ 02 (%): from CEM........ 15.50
L) from portable... 16.16
Liquid vol (ml).l...“l.' 94.6 . Coz (%): from cm..'..." 3-50
L] calculated...... 3.07
Meter Press (iwg)........ 0.90 ® sStart/Stop Time..........1514/194
*
Std Sample Vol (SCF).civecncncenns crrreeas testesasasnsans ceaeen 86.63
Metric Sample Vol (cubic meters)..... Creresceastnennnna cenanen 2.45
Moisture FractionN..c.iciierseceecresessaunsnsanaccescsanan veeaaa 0.048

Stack Gas MOl WE.. ..ttt ensenaccecsncsossennsssnsacanansnssnace 28.60
Stack Gas Velocity (ft/S€C)..ccviinrienccsacncnsnncsosasasnanns 54.31
Stack Flow. Rate (WACEM)ie.evvssssssscssassasasnacnasassaseassssl 02E+0E
Stack Flow Rate (ASCfM).eieiecceseaceenaneconnanoannans csseanes 575,77

ISOkinetiC RatiO (%) ------- LEE R B R B A N LI N R B B R R N A A A 2 A B A A B L 85'6’
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CARNOT 04/02,
SAMPLE TRAIN TEST SUMMARY

client/IDCationo...'o.oaQCOOLWATER* Date“.--"..'......‘.'.- 3/28/
. ]

Test Numb.er-ccllccncicoo. 3-pAH* Data By-coo-lcooc.ooocoa- MDH/
[ ]

Test Methodil......‘.....cARB 429 * Sample mcation.l‘...-.‘- StE
*

Fuel.....e000cecessess...Distillate* Reference Temp (F).......

. [ ]
ContrOl BOX #---c--co-g.. Es-ll* Uﬂit---....-..-.---...... CT
[ ]
Pitot Factor ..cccecesces 0.840 ® Meter Cal Factor....... .. 1l.0C
&
Stack Area (sq ft)....... 314.16 * Sample Time (Min)...... . ]
*
Bar Press (in Hg)........ 27.67 * Nozzle Diam (in)......... 0.1:
: [ )
. ; Y ‘
Meter Vol (acf).......... 82.806 ® Meter Temp (F).eoeov.ee.... 83
*
Stack Press (iwg)...cec... -0.85 * Stack Temp (F)...... canae 356
* .
Vel Head (iwg).e.vsesaer.. O0.5657 * 02 (%): from CEM........ 15. .
. » from portable... 15,
Liquid Vol (ml}......c... 87.1 ® C02 (%): from CEM........ 3.
* calculated...... 3.
Meter Press (iwg)........ 0.64 ® sStart/Stop Time.......... 0924/1
)
Std Sample Vol (SCF).euuinnreieteeenreiennonoransans craeas e eens 73..
Metric Sample Vol (cubic meters)............ saeree Cees e 2.
Moisture Fraction............ ceaaanee et evacsesateanssacnnanan 0.0
Stack Gas Mol Wt.,...ciereensronsscssnsasncsas Petsesencasensanaa 28.

Stack Gas Velocity (ft/SeC)ececretecercrnesennsasacascscancans 54.
Stack Flow Rate (Wacfm) ....ieiesicietiennnscannnesaannnnas +e0..1.03E+
Stack Flow Rate (dscfm)....cecevencancees crrresasereanaa cssanen 575,7

ISOkinetiC Ratio (%)--ooo----oo--------..----c..---o.--o---o-- 104.
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Appendix C.7

Fuel Analysis

ESR 53304-2054



E B B B w B & 3

EPA Fuel "F" factor calculations
Coolwater distillate sample

Reference temp, F:

Composition by wt, %:
Carbon
Hydrogen
Nitrogen
Sulfur

Ooxygen
Ash

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

60

84.34
15.45
0.16
0.06
0.2

19,400
9,404
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EPA Fuel "F" factor calculations
Ccolwater, sample 2

Reference temp, F: ' 60

Composition by wt, %:
Carbon 84.94
Hydrogen 14.86
Nitrogen 0.14
Sulfur 0.06
Oxygen 0.2
Ash 0

Heating value, btu/lb: 19,600

F factor, dscf/mmbtu € 0% 02:.- 9,246




Gas Fuei F Factor Calculation
Species vol X

Methane 87
Ethane 3.
Propane ' 1

.Butane + o

Carbon dioxide 0

Carbon monoxide
Nitrogen

Oxygen

Hydrogen

=,
.

Total
Molecular weight
Weight percent

Natural gas fuel
Reference temp, F: &0

Composition by wt, X:

Carbon 70.76
Hydrogen 22.56
Nitrogen 4.25
Sul fur 0.00
Oxygen 2.43
Heating value, btu/scf: 995
Heating value, btu/lb: 22,069
F factor, dscf/mmbzu 3 0% 02: 8,472
Ash content, lb/mmbtu: 0.000

c

10.55
0.84
0.47
0.14
0.1
0.00

12.11
17.1
70.76

EPA Fuel "F" factor calculations: Alamitos S AB2588

Pounds per mole

H
3.52
.21

9.10
0.03

0.00

3.86

22.56

.

0.73

0.73

4.25

0,42

2.43
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LARORATORY NUMBER: 25743-1
CLIENT: CARNOT
PROJECT #: 5832

- LOCATION: SUBMITTED BY CLIENT

“:_ Curfis & Tompkins., Lid.

DATE RECEIVED: 04/06/80
DATE ANALYZED: 04/12/90
DATE REPORTED: 05/09/90
PAGE 2 OF 5

SAMPLE ID: #1

-q-----_—-..-.—-—---—_--———-o-———-.p——-_...-—--——---———-

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

METAL RESULT REGULATORY LIMITS
STLC
__.mg/L--
Argenic ND (0.23) 5
Beryllium ND {0.03) ¢.75
Cadmium ND (0.05) 1
Chromium (total) 0.06 560
Chromium (VI) ND (0.06) -
Copper 0.5 25
Lead 0.5 5
Mercury ND (0.1} 0.2
Manganese ND (0.1) s 350
Nickel 0.08 20
Selenium ND (0.2%5) ) 1
Zinc 0.22 250
ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.
QA/QC DATA SUMMARY.
RED SPIKE RFD SPIKE
Arsenic 3 121 Mercury 6 101
Beryllium <1 120 Manganese 3 108
Cadmium 5 85 Nickel <1 109
Chromium 18 110 Seleniunm 5 89
Copper - 13 119 zZinc 3 92
Lezd 4 89

.,..___...__-——_--_—_-a—---u——---_-———-—————-———--——--




LABORATORY NUMBER: 25745-2
CLIENT: CARNOT
PROJECT #: 5932

1.OCATION: SUBMITTED BY CLIENT -

SAMPLE ID: #2

N

‘ U Curtls & Tormpuir

DATE RECEIVED: 04/0¢/
DATE ANALYZED: 04/12/:
DATE REPORTED: 05/09/:
PAGE 3 OF 5

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

__-...._-,—-.-—-——----..-.-——-———---————---..--—-l----—-n———----—-—-————-a-—-—-——-—o_—_

" TR " - ot . o S0 L el kP S G e S e A T e R S

Arsenic
Beryllium
Cadmium
Chromium (total)
Chromium (VI)
Cepper

Lead

Mercury
Manganese
Nickel
Selenium
Zinc¢

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.

kG Ty M v gl e e D S Gy o W M i 0 S S S PI O Sm R SR Sow e e S S R R S e S e S SR S e e S e e S S e o e G Em

QA/QC DATA SUMMARY:

o A e e W v A e S U S Sy oy S g e ek S M ml A S W G O S D S e S e S e S W e o M S o G W W TR Sl i g e R S o e

RPD SPIKE
Arsenlc 3 121
Beryllium <1 120
Cadmiumn 5 85
Chromium i8 110
Ccpper 13 119

Lead 4 83

RESULT REGULATCORY LIMITS
STLC
__mg/L__
ND (0.25) 5
ND (0.05) 0.75
ND (0.05) 1
0.06 560
ND (0.06) -
0.3 25
0.5 5
ND (0.1} 0.2
ND (0.1) 350
ND {0.05) 20
ND ({0.23) 1
0.26 250
RPD SPIKE
Mercury e 101
Manganese 3 108
Nickel <1 109
Selenium 5 89
zinc 3 92
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CU Curtis & Tormnpkins, U

DATE RECEIVED: 04/06/90

LABORATORY NUMBER: 25745-1

CLIENT: CARNOT DATE ANALYZED: 05/08/950

PROJECT #: 5932 : DATE REPORTED: 05/09/90
PAGE 4 OF §

LOCATION: SUBMITTED BY CLIENT
SAMPLE ID: #1

.._.....-.-.--—--———a---—-----wu---—_------‘a--q——--'n————-—————--—-q—-.—n—

AS RECEIVED BASIS

PARAMETER
_ ‘(% by Weight)
ASH CONTENT <0.01
CARBON 70.28
HYDROGEN 12.87 H%M
-~ .\nf
NITROGEN | 033 | pfkrens s@"‘\“ﬂ -\,1,0¢%E
Y r €
OXYGEN Q,,a?om‘w“ ci} W) Ty
(Loer S 1P
SPECIFIC GRAVITY 0,786 NI 5
CHLORINE BY X-RAY DIFF. (mg/L) = ND (50 N 0.16
BTU/LBE. Tt 19,400 O- 0.7
2 0 .06
ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES M‘J’mm
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LABORATORY NUMBER: 25745-2
CLIENT: CARNOT

PROJECT #: 5932
LOCATION: SUBMITTED BY CLIENT

SAMPLE ID: #2

——

CU Curtis & Tomg,

DATE RECEIVED: 04/06/30
DATE ANALYZED: 05/08/90
DATE REPORTED: 05/05/90
PAGE S OF 5

___..._-.,.---_--.n--—-————-—----_-———__..._--_--—.————--—----——-——-—-——_-———-.._ -
¥

ASH CONTENT

CARBON

HYDROGEN

NITROGEN

OXYGEN

SULFUR

SPECIFIC GRAVITY

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

BTU/LB.

AS RECEIVED BASIS
(% by Weight)

<0.01
73.46
12.85
0.12 ] JinS Q‘v’
"iil”y/ o2 {
0.05
0.787
ND (50)
19,600

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES

4.9
&b
0.4

0.0k




[ 15991 Red Hill Avent | |
. e venu
Suite 110 ‘ ; Purchase Order
|. Tustin, CA 92680-7388 }
l__ ‘) Vendor: C_ir §yjf P.O. Number _\%___—
, Charge Numb A S330Y
' . . : hL\_} . . AN
. [y andy \
Phone: (" L 53) A L
| Code: L e o Cafifornia Resale No: SR EA 24-616623
l- % | Date F!_equlred‘ Centact Ship via Terms _ __Resale — Non Taxable
_ | l'f ( '}8 (QO —. Co Use — Taxable
| ITEM NO. DESCRIPTION QUANTITY | PRICE | TOTAL
1 S | 2 | 4eaees
NG
9 Bto/lb, HHY
C(H,D;‘Jls

| ‘ad, el

] AT

i obun
| Sub Total $ l
. ' Sales Tax $

. Freight $
: . . %‘i

" TOTAL $ f ?DO

| . l PURCHASE ORDER NUMBER MUST APPEAR ON ALL INVO|C§S. SHIPPING MEMOS, BILLS OF LADING AND PACKAGES.,




E ] Energy Systems Associates corroraiion

CERTIF ICATION OF SAMPLE RECEIPT

SmpTeS:Sample No. #5’331 )

(Pro,ject NO.
Test No. . Complete Description

#\ ﬂ 2. A Vs
22 %Q@@JM@W

v

Chain of Custody Prior to Shipments

1 ‘ RENeased by Time and Date Received by Time and Date |
“ 57 AN
: A A

|

. /
Samples shipped to: C-'\']
Samples shfpped from ESA by: T Date L}’/J’]?O
Carrier: b € Afr Bilt Ad,

Samples received by'/ég/(/y_oj Dateﬁ/f/?ﬂ
Company? ‘/7‘%@1«)’ LA . e

18951 RED HILL AYENUE, SUITE 10, TUSTIN, CA 52880-7388 / (714) 268-9520 ¢ Telecopy: (714) 269-0372

ESA 03-0587
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Appendix C.8

Velocity and Moisture

ESR 53304-2054
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l.
,’i'_. CARNOT 04/02/90
l ) SAMPLE TRAIN TEST SUMMARY
)
l Client/Location..........COOLWATER* Date......cccevseescessa. 3/29/90
Test NUmbEr....ccecocecee 4-Vel : Data BY.scesanossasssonses MDM /L«
l Test Method......eve..0... EPA 2/4 : Sample Location.......... Stack
Fuel....cceanssases=sieeca. Nat Gas 5 Reference Temp (F).cc.... 60
' Control BoX #eseoocavaanas ES-11 * Unit..c.cecescenceecs cacoe CT 42
i Pitot Factor ....cecveesns 0.840 : Meter Cal Factor......... 1.0000
' Stack Area (sq ft)....... 314.16 : Sample Time (Min)........ 40
I Bar Press (in Hg)........ 27.78 : Nozzle Diam (in)......... N/A
. .
_ Me;e: Vol (acf).veucenaen . 30.737 * Meter Temp (F)esceenean . 77.7
. Stack Press (iwg)........ -0.90 : Stack Temp (Fj ..... ceeene 340.2
VelVHead (iWg) e eeacaccnnn "0.6060 : 62 (%¥): from CEM........ 15.00
l (f o . * : ) from portable... 16.10
. Liquid Vol (ml).....cvnn.. 47.6 * CO2 (%): from CEM........ 2.90
L] calculated...... 2.36
l Meter Press (ivwg)...cc... 2.00 : Start/Stop Time..........0907/1020
Std Sample VOL (SCF).eeeeervarnnnnnannns et 27.73
l Metric Sample Vol (cubic meters).......... Ceeertanciensenaanen 0.79
Moisture Fraction.....ccecceeceeecassscsssccncsocsacssassnsnnsas 0.074
' Stack Gas MOl Wh.ouveeaneeccescscoceancan Cieesasanaase crteaeres 28.21
Stack Gas Velocity (ft/secC)...ciiiieeirerinetavssesnsscnccancans 56.47
l Stack Flow Rate (wacfm)......................f................1.0GE+06
l Stack Flow Rate (dsCfm) ..ceeeieeneecnecsaantsonnsonas cesessesas. 593,256
!
I
' {
1
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CARNOT
TEST SUMMARY

SAMPLE TRAIN

04/02/90

Client/lLocation..........COOLWATER*

Date...‘.¢.-.-..--..---oco 3/29/96

°
Test NUMDEY . e ceeecsnaosss §=Vel * Data By:..eseesocevsscaccs MDM
, T o .
Test Method.............. EPA 2/4 ® Sample location.......... Stack
- * -

Fuel.....ccoeseeeesss.s.. Nat Gas * Reference Temp (F)....... €
[ ]

COﬂtrCl BOX #.t..o-. ----- . Es-ll. Unit...-..--........-.... CT42
¥*

Pitot Factor ....... sesus 0.840 ® Meter Cal Factor......... 1.000¢
. .

Stack Area (sg ft)....... 314.16 * Sample Time (Min)..:..... 44
* :

Bar Press (in Hg)+ceeeoo. 27.78 * Nozzle Diam (in)......... N/2

) * :

°

Meter Vol (acf)....... .- 34.619 ®¢ Meter Temp (F)...... .« 84.:
- .

Stack Press (iwg)..... ces -0.80 * Stack Temp (F)..... ceesen 332.¢
°

Vel Head (iwg)..... veeess 0.5918 ®¢ 02 (%):. from CEM........  15.¢

o L from portable... 17.

Liquid Vol (ml)....ccuau..n 51.7 * CO2 (%): from CEM........ 2..
e calculated...... 1.8

Meter Press (iwg)........ 2.00 ® Start/Stop Time..... «e.0..1035/11.
L]

Std Sample VOl (SCF)..vieneannn Ceeereeaaen et aaaaaaeaaa 30.8:

Metric Sample Vol (cubic meters)...veseeevceees Caseescecnasenus 0.8

Moisture Fraction....ieiisieeeronnareeennnnsssscacocaannsanenns 0.07

Stack Gas MOl Wh. ... vieeneanasosanassscnossessasrsasasssaunaconsans 28.1

Stack Gas Velocity {ft/sec)...............................}... 55.5

Stack Flow Rate (WACEM).cvaeconeeosnsncrssoanceassaanssssnsassaanssasl.05EHD

Stack Flow Rate (dSCEfM).vieeecrsacsessnennsvsananaansannns R

590,60
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General Emission Calculg.tions
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EMISSION CALCULATIONS

1. Sample Volume and Isakinetics

a. Sample gas volume, dscf

Vm Std = 0-03342Vm [Pbal" + (H/13o6)](Tref/Tm)(Y)
b. Water vapor volume, scf

Vi std = 0.0472 Vi. (T.o¢/528°R)

c. Moisture content, nondimensional

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

dery 0.44(% COp) + 0.32(% 05) + 0.28(% Ny)
MWyot = dery (1 - Byy) + 18 (B,,)

e. Absolute stack pressure, iwg
Ps = Ppar * Psg/13.6

f. Stack velocity, ft/sec

Vg = 2.90 ¢, [APTs ﬁg.gzx 28.95
PS Muwet

g. Actual stack gas flow rate, wacfm
Q = (V5y(Ag)(60)
h. Standard stack gas flow rate,. dscfm
Qgqg = Q (1 - Bwo)(Tgf/Ts)(Ps/29.92)
i. Percent isokinetic ‘

[ = -17.32x Tg (Vp otq) . 528 °R
(1-Bwo)8 x Vg x Ps x Dn¢  Tref

2. Particulate Emissions

a. Grain loading, gr/dscf
b. Grain loading at 12% C0p, gr/dscf

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

ESA 0S-007
Rev., 5/89
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c. Mass emissions, lb/hr

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

3. Gaseous Emissions, 1b/hr
M = ppm x 10-6 MK 1b€:b mole , qsd x 60 min/hr
: v
where SV = specific molar volume of an ideal gas:
385.3 ft3/1b mole for T.e¢ = 528 °R
379.5 ft3/1b mole for Tref = 520 °R

4, Emissions Rates, 1b/106 Btu

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

= 10603.64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%05, fuel)]
HHY, Btu/1b

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

C. Gaseous emission factor

16/106 Btu; = ppm; x 106 x Mg b 1y, 209
A b mole SV 20.9-%07

d. Particulate emission factor

20.9
16/106 Bty = C x —1B  x F x ———
7000 gr 20.9-%07

These calculations are routinely performed on ESA's computer.

ESA DS5-007
Rev. 6/89
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Nomenclature:

AS
Bwo
C12x 0,

AP

Poar
Ps

Psq

Qsd
Sy

Tm
Tref

Vm std

Vw std

stack area, ft?
flue gas moisture content

Page 3 of 3

particulate grain loading, gr/dscf corrected to 12% COp

particulate grain loading, gr/dscf
pitot calibration factor, dimensionless
nozzle diaﬁéter, in.

fuel F factor, dscf/106 Btu at 0% 02
orifice pressure differential, iwg

% isokinetics

mass of collected particulate, mg

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

molecular weight of species i:

NOx: 46
co: 28
S0,: 64
HC: 16

sample time, min,

average velocity head, iwg =(J:_P)2

barometric pressure, in.Hg

stack absolute pressure, in.Hg.

stack static pressure, iwg o
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,

ft3/1b mole

meter temperature, °R

reference temperature, °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
volume of water vapor at standard conditons, scf
meter calibration coefficient

ESA DS-007
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E ]A Energy Systems Associates aconporanon

CERTIFICATION OF SAMPLE RECE[PT

Samples:

Sample No. g%%o ‘f—C&\j

(Praject No. _
Test No. . Complete Description

CPLANKE g L unl

“PLaNK E2 . | vial

opke, #{ |  yi Al
“phe £2 | pial
£ 3A-Fem _comlimy s A+ B 2vists
" 3B-Frm " 2. viats
B -FHrm " 2yipls
LA - Form . 2 vialy
2 Y4B Brm 3 2L viads
cHC-Form . 2L Nisly

240992974 #]

" Chain of Custody Prior to Shipment:

e

Retheased, by ~ Time and Date Received by Time and Date

Samples shippad to: Rﬁé&\@-\\x
' 1

Samples shipped from ESA by: /féd -%/ Date Wy/?ﬂ
Carrier: u air 8iV4 W619679 35714
Samples received by: M %ﬂ[—qé\ Date "‘/////?5)

Conpany: A2/ Gy Tionp. ppibiiat

g s

i
¥

15991 RED HILL AVENUE, SUITE 110. TUSTIN, CA 92680-7388 / (714} 259-9520 / Telecopy: (714) 259-0372
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E [ Energy Systems Associates acorroaation

CERTIF ICATION OF SAMPLE RECEIPT

Samples:
’ Sample No. S 330 -Clt
(Project No.

Test Na. . Complete Description

2

T oD Bt ot fimes

AL
v

Chain of Custody Prior to Shipment:

— e s —— e ———— o —.
e e —— et g e —_—es

R€) easad hy Time and Date Received by Time and Date
7
Ui o

4

Samples shipped to: ﬁﬂ-?jr’.ﬂ:&l

Samples shipped from £SA by: hﬁmé CMJ_D Date 30

Carrier: Pase 05 o0 Air Bill No.
Samples received by: =l ' %‘ Date 3/30/90
T i

Company: é;éjt :

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

£ESA 05-057
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E [ A Energy Systems Associates acorroranon

CERTIF ICATION OF SAMPLE RECEIPT

Samples:
Sample No.
(Project No. 4
Test No. . Complete Description

,NG_&M_?MLAMO:_&__

Chain of Custody Prior to Shipment:

ReApased by Time and Date Received by Time and Date
i/ ;
u! Q}«Q&aw 3[16/@!(\

C '/

e

Samples sh'ipped t.:o: 77!./{_5((}4((

Samples shipped from ESA by: MM[& ["Nf"l{;{l Date ?/30/%
Cormr: L S > Air 8ill No,

Date /30 /20

Samples received by:

Company: /r':uoé¢ 7 ._/../Zés

15891 RED HILL AVENUE, SUITE 110, TUSTIN, CA 32680-7388 ¢ {T14) 253-9520 1 Tetecopy: (714} 259-0372
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REAGENT CHAIN OF CUSTODY

L ym\\

Client: S_(\E//A/Clm//é-r Charge No.:, _S 350 ¥

Project Manager: "ﬂ; //*/ﬂ/‘-/

REGENTS - Enter quartity and circle description

v Warer DI @,?
/, Acztone ACS @ o’
. '~/ Hexane ' ACS @CQ

PA - ACS
H,0, 30% Other
MeCl, ACS GC2

&y 7 O /S N Ao

G0 s wea fooh HO,

ST K s 99’4

FIOLTERS - Quszrtity and Description |
Glass Fiber 110mm 63mm 47mm 45mm 37mm

Tefon 110mm & Fmem T & 3-2/6 Lo

/ axa 1 7-97.-.7/3 //’ﬂu-
551“%?_{__ iy99-3/5.7’5’>*.=?2'> “ Lo
T A L

e EXAPT Lol

Lot #

Zé&E3-2T

T o224
T s T

ESA MSC-136




BOTTLES - Quantity
1000ml Nalgene -
500ml Nalgene

239ml Nalgene
500ml I-chem

ZE 'gf 1000ml] Acid Washed
gE ¢ s 500ml Acid Washed -

2350ml Acid Washed

LAB SUPPLY CHECK LIST
Silica Gel W 3/
e 40 aé” X Aot
' Gloves (small and large) -

__\_/Wash Bottles = 0/
o

|/F0il . z - 5 -
- __'/Bagf_r_ies ‘ i p?—" / ﬁﬁ .
\ o~ Sample Labels .

Pens

_b,ﬂap;er Towels
——S{5sGrs.
= Tweezers

—_—— Brushes
/7-//h ;éw

Released B;

Date -f / S: Aﬂ

Date

Received By

Returned By Date

2 ESA MSC-136




E [ Energy Systems Associates acorponation

CERTIFICATION OF SAMPLE RECEIPT

Samples: f
Sample No. i; 3 30 %

{Project No.
Test No. Complete Description

3 Q%%gtge %i&m
M J

oA ‘.
o

v

7,%%@2%/

Chain of Custody Prior to Shipment:

]T@easegpy Time and Date Received by Time and Qate
fau e | H32/%0

| \ [/

~_/

‘ ” Sampies shipped to: )A,(,}\)bwj

Samples shipped from ESA by: E@C{} /E/ Date 4/[3/?/
Carrier: pir 8i1d 16. oo T47-¢

Samples received by: M%ﬂq Date

Company: o)

15991 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 . (714) 259-9520 / Telecopy: (714) 259-0372
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CERTIFICATION OF, SAMPLE RECEIPT

5730 ¢

Samples:
sampte o, H1-5 3T O—266

(Project No.

Test No. . Compliete Uescrlption

#*

\ /] i A _ 0
£ Vil ol doued”
] v

’

Chain of Custody Prior to Shipment:

o

——
f— —

-‘ RENeased by Time and Date Received by

Time and Date

Fad/ co _ \&/L150
AR

pate U}/ 4)20

/
Samplies shippad to: C*-,
Samples shipped from ESA by: ¢ +1
Carrier: "\ C.

Samples received by: ,//;a/(//gef/{/

Air 81]‘

Dateﬂ /?(/

Company.//’/c,_/lﬂl 7/ ?\a—cg'./@u’_ 47{5-/_
v 7

15991 AED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7388 / {714} 259-9520 / Telecopy: (714) 2590372

ESA D5-057
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CERTIF [CATION QF SAMPLE RECEIPT

Samples:
Sample No. %’3’307"

(Project No.
Test No. Complete Description

cmsvsq zm& Ha0 ﬁaw ¢ pluwn #1@{ [10- 108 M
©°7590 |- PAL éﬁ% # [[0-T07
001591 2-PAH (6 -9i0 @ea.m

COTSHA2— VA H o &(ﬁf 1o-70¢ : wéyw#\-

A
Chain of Custody Prior to Shipment:
f3leased. by Time andateﬁ:Tecei:ed b; ] Tim; and Date
\/Cuduéuu\l\' %/3’(/?@
i
Sampies shipped to: ZQLMOM
Samples shipped from ESA by: @ ol Date ‘// B/jﬂ

Carrier: air 8itd n/o.%@- 2667 (';4
Samples received by: m Date “%e7zy
Company: 27%1 QL

15991 RED HiLL AVENUE, SUITE "2, TUSTIN. CA 92680-7388 / (714) 259-9520 / Tetecopy: {7147 259-0372
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