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REPORT CERTIFICATION

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

| k‘—y\“é\\- . Date \0\\\\_\0

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

\l\‘- : Date “\L\q.\b
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SECTION 1.0
INTRODUCTION AND SUMMARY

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

by Pacific Gas and Electnc Company (PG&E) to conduct air toxics emission testing at Morro Bay
Power Plant, Unit 3 as required as the California Air Toxics Hot Spots Information and Assessment
Act of 1987 (AB2588). Tests were conducted at full load as follows:

Emission Tests YWhile Burning Natural Gas

Flue gas samples were collected in triplicate using single point sampling and analyzed
for the following substances:

L Benzene
L Formaldehyde

Flue gas flowrate and moisture content were determined using CARB Methods 2 and 4.

Emission Test While Burning Residual Fuel Oil

Flue gas samples were collected downstream of the boiler air preheaters and analyzed

for the following substances:

Benzenpe

Formaldehyde

Polycyclic Aromatic Hydrocarbons (PAHs)
Arsenic

Beryliium

Cadmium

Chromium (Total and Hexavalent)
Copper

Lead

Manganese

Mercury
Nickel

® & 0 & 00 000 o o
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° Phosphorus
° Selenium
° Zinc
Flue gas flowrate and moisture content were determined using CARB Method 2 and 4. A residual
fuel oil sample was analyzed for metals (EPA Method 6010), suifur (ASTM Method D129-64),

. chlorides (ASTM Method D808-87), radionuclides and higher heé,ting value.

The tests were conducted on March 1-5, 1990. The Camot test team members were:
Vikram Reddy, Kevin Hopkins, Jim Mulligan, Russ Pence, and Mike Schmitt. Bob Beard and
Bob Wagoner of PG&E coordinated the tests. The testing was observed by a representative of the
San Luis Obispo Air Pollution Control District.

Tables 1-1, 1-2, 1-3, and 14 summarize the results of this test program. Detailed
results are included in Section 4.0.

- 1-2 , CR 71109-2088
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TABLE 1-1

SUMMARY OF ORGANIC EMISSIONS

PG&E MORRO BAY UNIT 3

MARCH 1990
Species ' Fuel Oil Natural Gas
Benzene, '
ppb ND <1 ND <1
Ib/hr ND <8.89x 10? ND <8.67 x 10°
Ib/MMBtu ND <250x 10°¢ ND <234 x 10°¢
Ib/KSCF,,, ND <2.78x 10? ND <2.42x 10
Formaldehyde
pg/m? <210.6 <23.9
ppb <166 <19
Ib/hr <0.470 <0.063
Ib/MMBtu <1.65x 10 <143 <76 x 10°
Ib/KSCF,,,, <1.8x 107 < .498 <76 x 10%
. £
PAH (total)
Io/hr <1.49 x 107 -
Ib/MMBtu <4.41x 10°¢ -
15/KSCFe . . <H.81 10" —_

ND < - species not detected
< - species not detected in at least one replicate sample

1-3
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TABLE 1-2
SUMMARY OF METALS EMISSIONS
PG&E MORRO BAY UNIT 3 FUEL OIL

ek L e b i ekt = v da AR b m e & . a
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MARCH 1990
Species b/hr Ib/MMBitu Ib/KSCEF,,
Arsenic 2.13x 10? 6.73 x-10° 7.‘.%4 x 10°
Beryllium <6.78 x 10* <2.14x 107 <234 x 10*
Cadmium 231x 10°? 720 x 107 7.86 x 10*
Cadmivm by CARB 424 <2.15x 10° <6.71 x 107 <732 x 10"
'I;otal Chromium 129 x 10* 4.04 x 16" 4.41x 1073
Hexavalent Chromium <268 10° <839 x 107 <9.15 x 10°
Copper 2.22 x 10% 6.99 x 10¢ 763 x 10°
Lead 516x 100 160x10° ~  175x10%°
Manganese 5.46 x 10 1.74 x 10° 1.90 x 107
Mercury ND <1.11 x 10 ND <348 x 10° ND <3.80x 10%
Nickel 1.16 3.70x 10* 4.04 x 101
Selenium <121x 107 <3.78 x 10%- <4.12 x 103
Zinc <343 x 107 <106 x 10 <1.16 x 107
Phuszkouus » ' 1.9% : gap 21079 q.84x10""

ND < - species not detected in any of the samples fractions
< --species not detected in at least one of the sample fractions

;Plajf’kms :;f-;,m-ka From Fel oil am.-lgsis

14
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TABLE 1-3
" FUEL ANALYSIS SUMMARY
PG&E MORRO BAY UNIT 3
: MARCH 1990
: " Parameter Average
O _ Bw/Ib (HHV) 18,764
: Carbon, % 84.59
: "Hydrogen, % 12.04
Oxygen, % 2.87
% Sulfur, % _ 035
H .
‘ Chlorine, mg/L 130
. Arsenic, mg/L ND «<1.1
3 ' Beryllium, mg/L ' ND <0.2
; : Cadmium, mg/L ND <0.2
; Chromium, mg/L 032
3 Hexavalent Chromium, mg/L ND <0.50
7 Copper, mg/L ND <0.4
Lead, mg/L ND <1.1
1 Mercury, mg/L ND <0.10
'_! Manganese, mg/L R — "0.66
: Nickel, mg/L 23
: Selenium, mg/L ND <1.1
: Zine, mg/L . 0.95
]

Phosphorous, mg/L 7.78 .

,E' o
. .

ND < - species not detected in anjr of the replicate samples

1-5 CR 71109-2088
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. FUEL ANALYSIS SUMMARY FOR RADIONUCLIDES
4 . : PG&E MORRO BAY UNIT 3
: ' MARCH, 1990
_ Sample Average
3 . Type Average Error
_ PCl/g PCl/g
= Alpha 6.19 x 107 1.04
1 Beta . 365x10% " 9.03x10°
'K-40 Gamma | 1.00 4.19 x 10"
i _ Other Gamma as 9.58 x 103* o 1.74 x 102
: CS137
* Result less than overall analytical error

; *
: \

j

- 1-6 CR 71109-2088
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SECTION 2.0
UNIT DESCRIPTION

. Morro Bay Unit 3 is a Babcock ﬁnd Wilcox radiant reheat boiler with a rated capacity
of 2.16 x 10° Ib/hr steam flow (350 MW net). Steam conditions are 2725 psig with 1053°F
superheat temperature and 1003° reheat temperature. The unit can operate with either natural
gas or fuel oil.
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SECTION 3.0

TEST DESCRIPTION

This section discusses the test conditions, test schedule, sample location and test

procedur&.

31 TEST CONDITIONS AND SCHEDULE

All tests were performed with the boiler operating at least 96% of full rated load (350
MW). The boiler was operated under normal control settings throughout the test program.. As
required by the San Luis Obispo APCD, continuous sootblowing was in effect while firing oil. Tabie
3-1 lists the unit load and heat input during each test.

Testing was conducted on fuel oil from March 1-5, 1990. Triplicate tests were
performed for each analyte. Benzene, formaldehyde, velocity and moisture tests were conducted
on gas fuel on March 6, 1990. The testing schedule is presented in Table 3-1.

32 SAMPLE LOCATION

Measurements were performed at the exxsnng sample ports located in the duct between
the boiler air preheater and the stack The duct measured 21.6 feet by 15.0 feet at the sampling
location and there were 7 sample ports per duct. For each isokinetic test, a four-point traverse was
made at each sample port providing a 28-point measurement grid. A sketch of the sample location
is provided in Appendix C.1 of this report.

31 CR 71109-2088
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TABLE 3-1

UNIT OPERATIONS AND TEST CHRONOLOGY

PG&E MORRO BAY UNIT 3

[

Type of Load Thermai Inputr*

Test No. Test Date Time Fuel MW MMBuu/hr-
2A-Form Formaldehyde  3/1/90 1905/1935 ou 342 3242
2B-Form Formaldehyde 3/1/% 195372023 Oil 342 3242
3-Mtls Metals 3/2/9 940/1209 oil 340 3,258
3Cd Cadmium 3/2/90 934/1219 oil 340 3,258
4-Mtls Metals 3/2/90 1426/1643 oil 340 3,258
4Cd Cadmium 3/2/90 1426/1648 oil 340 3258
5Cr Cr/Cr*$ 3/3/9%0 922/1156 oil 335 3212
6Mtls Mezals 3/3/90 160171810 oil 335 3212
6-Cd Cadmium 3/3/9 1559/1812 ol 335 3212
7-PAH PAH 3/4/90 932/1300 oit 35 3,204
7Cr Cr/Cr*$ 3/4/9 944/1102 Oil 335 3,204
8Cr Cr/Cr¢ 3/4/90 1405/1620 oi kL] 3,204

. 8PAH PAH 3/4/90 1502/1834 o 335 3204
%.ABC Benzene 3/5/% 925/1105 oil 345 3,284
9-PAH - PAH 3/5/%0 844/1205 oi 345 3,284
10-Vel Flowrate 3/6/%0 913/1021 Gas 342 2,950
10-A,B,C ‘ Benzene 3/6/90 940/1115 _Gas 342 2,950
10A-Form Formaldehyde 3/6/% 1032/1102 Gas 342 . 2950
10B-Form Formaldehyde 3/6/90 1110/1140 Gas 42 2,950
10C-Form Formaldetyde 3/6/%0 . 114771217 . QGas 342 2,950

. ‘ _

* Oil flowrates measured using a totalizing flow meter. Gas flows recorded on control room strip charts.

32
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3.3 TEST PROCEDURES

Test procedures for the measurement of non-criteria pollutants are presented in
Table 3-2. This table summarizes the number of test replicates, test durations, test methods and
method detection limits achieved for this test program. Descriptions of standard procedures are
included in Appendix A. Additional information and modifications to standard procedures are

~ presented in the following sections.

By special permission of the San Luis Obispo County Air Pollution Control District, in-
stack filtration was used for all isokinetic tests. The unusually long probe used to the traverse the
air preheater flue gas outlet duct precluded the use of normal externally heated Method 5 filters.
The in-stack filter holder lining and the probe lining were teflon to eliminate metal contamination

of the sample.

33.1 Gaseous Emissions

Gaseous emissions {O, and CO,) were measured using Carnot’s Continuous Emissions
Monitor (CEM) described in Appendix A. This system meets EPA and CARB requirements for
gaseous species. A portable O, sensor was used to perform a 28 point O, traverse in conjunction

with each isokinetic test. CO, was measured continuously at a fixed point in the duct.

0; and CO, were measured in coniunction with all tests according to EPA Method 3A
to provide data for molecular weight and dilution calculations.

132 Velocity and Moisture

Velocity and moisture were determined in conjunction with all isokinetic tests according
to EFA Methods 1, 2, and 4. Non-isokinetic single point tests were performed during separate
velocity traverses. The average duct velocity is applied to the single point test.

In addition to normal Method 2 procedures for determining the average velocity,
periodic checks on the sensitivity to pitch angle were performed. These checks were ta verify the
validity of the pitot measurements in the deepest sampling points where aerodynamic forces on the
emersed probe may affect the orientation of the probe head. With the probe emersed at the
maximum depth and pointed into the flow, it was positioned at pitch angles of approximately +15

and -15 degrees. No significant verification in the pitot AP was observed during these checks.

33 CR 71109-2088
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TABLE 3-2
TEST PROCEDURES
PG&E MORRO BAY UNIT 3
MARCH 1990
Test A Method
No. Duration  Measurement Reference Detection
Parameter Replicates .- (min.) Principle Method Limit
PAH 3 180 GC/MS CARB 429 13 ng/m’
‘ ' ) . per species
Formaldehyde 3 30 HPLC CARB 430 8 ppb
Benzene ' 3e Tedlar Bag  GC/PID CARB 410A 14 ppb
; Total Chromium 3 120 AAS CARB 425 03 pg/m*
Hexavalent Chromium 3 120 Ton CARB425 05 pg/m™*
. Chromatography
i Metals 3 120 AAS Draft EPA  0.1-13 pg/m**
: (As, Be, Cd, Cr, Metals Method
B Cu, Pb, Mn, Hg,
A Ni, P, Se, Zn)
Cadmium 3 . 120 Flame AA CARB 424 03 pg/m?
0, - In conjunction Electrochemical EPA 3A <0.5%
: with all tests - cell
o, In conjunction Nondispersive EPA 3A <0.5%
iy with all tests infrared
1 Velocity & In conjunction Pitot Traverse EPA 12
i Moisture with all isokinetic Gravimetric EPA 4
3 tests and separately
ﬁ on gas fuel
Fuel Oil 2 - Metals EPA Method 6010

Sulfur ASTM Method D129-64
Chlorides ASTM Method D808-87

* Three replicates while firing fuel oil and three replicates while firing gas

' ** Assumes 2 m’® sample size

34 CR 71109-2088
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Table 3-3 summarizes the anaiytical methods and detection limits for trace metais tests.
Reagents and filter blanks were analyzed for all trace metais. A mandatory check for matrix effects
was performed for each metal, except hexavalent chromium, by spiking one sampie. If the recovery
was less than = 25% of nominal, all samples were analyzed using the method of standard additions.

A duplicate analysis was performed for each metal. Acceptabie criteria for duplicates was + 10%.

Because of matrix effects for some metals, 0% recovery was reported for graphite furnace
measurements. The following criteria were then established for this test series:

- For GFAAS, results with recoveries of less than + 25% of nominal
then the method of standard additions was used.

- Where GFAAS showed no response to standard additions, ICP was
used.

- Where GFAAS detection limits were higher than ICP, then ICP
was used.

Recoveries are listed with the metals data in Appendix C.7.

7 'Iirip__li_dte‘ samples were collected for metals analysis; two samples at the north duct and
one sample at the south duct. Arsenic, beryllium, cadmium, total and hexavalent chromium, copper,
lead, manganese, mercury, nickel, selenium and zinc were determined for AB2588 reporting
requi.rements- .and permit conditions. Samples for metals analysis were collected by three separate

sample trains are discussed in the following subsections.
333.1°  Combined Metals Train

Samples to be analyzed for arsenic, beryllium, cadmium, copper, lead, manganese,
mercury, nickel, selenium, and zinc, were collected using an EPA draft metals method titled
"Methodology for the Determination of Metals Emissions in Exhaust Gases from Stationary Source
Combustion Processes”. This method is attached in Appendix A. The sample train is of the same
configuration as a CARB Method 5 train, with the following exceptions: -

1 In lieu of an external heated Method 5 filter, an in-stack filter was

used. The filter holder and the probe were teflon lined to eliminate
metal contamination of the sample.

2. The filter is Teflon coated fiberglass to minimize interferences.

3.5 CR 71109-2088




TABLE 3-3

TRACE METALS ANALYSIS
PG&E MORRO BAY UNIT 3

g g e S

Sampling Analytical Detection Limit®
Metal Method Method ug/m’

Beryllium Draft EPA ICP 0.06
Metals Method

Chromium Modified CARB 425  Graphite Furnace AA 03

Hexavalent Modified CARB 425 Ion chromatography 0.6

Chromium w/0.02N NaHCO, :

Arsenic Draft EPA Metals Graphite Furnace AA 03
Method (Std. Additions)

Cadmium * Draft EPA ICP 0.1
‘Metals Method

Copper Draft EPA ICP 0.7
Metals Method

Lead Draft EPA Graphite Furnace AA 32
Metals Method (Std. Additions)

Manganese Draft EPA ICP 0.6
Metals Method

Mercury Draft EPA Cold Vapor AA 13
Metals Method

Nickel Draft EPA ICP 0.6
Metals Method

Nickel CARB 433 Flare AA 0.5

Selenium Draft EPA Metals Graphite Furnace AA 34
Method (Std. Additions)

Zinc Draft EPA Metals ICP 0.6
Method

* Assume 2 m® per sample

CR 71109-2088
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The first two impingers contain dilute nitric acid and hydrogen
peroxide to collect any volatile metais which pass through the fiiter.

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

Analyses for these metals was performed by ICP, graphite furnace and 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 concentrated and
combined, with regard to preventing loss of volatile metals, 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 impinéer catch was removed for mercury analysis: The remaining 95% of
these sample portions was concentrated to a total volume of 50 ml and analyzed for metals. The
probe wash/filter portions and the impinger catch portions were analyzed separately. The KMnO,

* impinger portion was analyzed for mercury only.

3332 Chromium Train

CARB Method 425 was used for total and hexavalent chromium. In order to achieve

a low detection limit, a separate sample train was used. Ion chromatography was chosen as the -

analytical method, which provides lower detection limits than the colorimetric method.

Triplicate samples were collected at each condition. Hexavalent chromium was
determined from half of each sample by RTI in North Carolina.

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 their Los Angeles and Berkeley laboratories.

3333 Cadmium Train

In addition to the combined metals train, a separate train was run for cadmium using
CARB 424. This was performed at the request of the California Air Resources Board for inclusion
in the CARB Metals Validation Study.

3-7 : ‘ CR 71109-2088
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PAH sampies was collected according to the sampling procedures of CARB
Method 429. This method is known as the semi-VOST or "Modified Method 5". Table 34
summarizes the pertinent information for these tests. In this procedure, a sample is collected
isokinetically and passed through an in-stack filter followed by a teflon lined probe and an XAD-2

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

" collect moisture and any semi-volatile species that might pass through the resin.

TABLE 34
PAH TEST INFORMATION

Sampling Method ' CARB 429 (Modified Method 5)
Analytical Method . ~ GC/Ms

Analytical Laboratory Zenon Environmental

Expected Levels . Less than 10 ng/m’ per species

Analytical Lower Detection Limit PAH 10-100 ng per specic:.s

Sample Volumes ‘ _ 2-3 m? (3-hr sample)

Int.emal Standards Added to post-test samples

Surrogate Standards Added to resin prior to sampling

Blank Full field blank train used

Fractions to be Analyzed ' Probe wash, filter, sorbent module, connecting
' glassware rinse, and first impinger combined

Chain of Custody ‘ _ Mazintained by Carnot and Zenon on all

sampies
Samplé Train Assembly and Recovery Performed in on-site clean room to minimize

chance of contamination

Glassware Cleaning Acid cleaning followed by DIH,O, acetone,
and hexane rinses and high temperature bake

L A R I -
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Sample anaiysis was performed by Zenon Environmental in Buriington, Ontario. Zenon
also prepared the resin, loaded the modules, and extracted the modules and other fractions
according to CARB procedur:s. Appropriate laboratory spikes were introduced to the samples by
Zenon and the percent recovery was reported along with the resuits.

GC/MS with seiected 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[aJanthracene
Benzo(b]fluoranthene
Benzo{k]fluoranthene
Benzo[a]pyrene
Benzo(g,h.i]perylene

" Chrysene - ]
Dibenz[a,hjanthracene
Fluoranthene
Fluorene
Indeno(1,2,3,-cd]pyrene
Naphthalene
Phenanthrene

A full field blank was collected and analyzed for PAHL 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.

335 Benzene

Samples for benzene were collected in Tedlar Bags and analyzed by gas chromatogra-
phy/mass spectroscopy by Truesdail Laboratories in Irvine, California.

336 F’ rmaldehyde

Triplicate samples for formaldehyde were collected non-isokinetically as per CARB
Method 430 using midget impingers in acidic 2, 4-dinitrophenythydrazine solution. The analysis for
formaldehyde was performed by reverse phase HPLC by Radian Laboratories in Austin, Texas. A
field blank and a field spike were also submitted for analysis.

3-9 CR 71109-2088
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Fuel Anaiysis

Duplicate sampies of fuel oil were analyzed by Curtis and Tompkins for metais (EPA
Method 6010), sulfur (ASTM Method D129-64), and chlorides ASTM Method D808-87. Ultimate
and proximate analysis were also performed by Curtis and Tompkins. Duplicate samples were
submitted to United States Testing Company, Richmond Division. for radiochemical analysis.

Natura} gas analysis was performed at the Morro Bay Plant by PG&E.

34 QUALITY ASSURANCE

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

1. 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 internai 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. Monitoring of new and emerging methods and technologies.
Specific QA data which is included in the appendices of this report are:
1. Equipment calibration data -

2. CEM calibration

3 CEM performance data

4. Chain of custody on all samples

3-10 CR 71109-2088
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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.

3-11 CR 71109-2088



b SECTION 4.0

RESULTS

This section presents the results of the emission tests performed at Moss Landing
Power Plant, Boiler and discussions of relevant sampling and analysis details that impact the results.
4 All data sheets, calculations, laboratory reports and quality assurance information are included in
84 the Appendices. '

Many of the results presented in this section have an "ND <" or a "<" qualification.
"ND <" signifies that the species was not detected, and the number following this symbol is the
detection limit. The "<" qualification signifies that the species was either not detected in at least
! one of the sample fractions (front half or back half) of at least one of the replicates, or that the
result after the blank correction is applied is lower than the sample detection limit. The number

following the "<" symbol is the average the detection limit with any detectable levels.

Detailed results of the tests are presented in the following subsections:

! 41 PAH

42 Benzene

43 Formaldehyde

44  Trace Metals

45  Total and Hexavalent Chromium

4.6 Fuel Analysis -

47  Summary of Test Conditions and Isokinetics

by bt fia

4.1 PAH

PAH samples were analyzed by Zenon Environmental, Ontario, Canada. Results for
! the PAH tests are presented in Table 4-1.

4-1 CR 71109-2088




TABLE 4-1

PG&E MORRO BAY UNIT 3

. POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS

[ MARCH 1990

i |

- Test No. 7-PAH 8-PAH 9-PAH Stack Average

Date: 3/4/% 3/4/90 3/5/90

: :

pg/m’ pg/m’ pg/m? pg/m? 1b/hr Ib/MMBtu

: / Naphthalene 4.647 3203 8354 5.401 141 x 102 4.18 x 10

; Acenaphthyiene ND <0.013 ND <0.011 ND <0012 ND <0012 ND <3.12x10° ND <922x10*

b Acenaphthene 0.155 0229 0.018 0.134 3.44 x 10 1.02 x 107

- Fluorene <0.013 0.028 <0.012 <0017 <455x 10° <3.15x 108

* Phenanthrene <0.013 0.018 <0012 <0014 <3.712x 10 <110 x 10°

, Anthracene <0.013 <0.011 <0.012 <0012 <312 x 10° <922 x 107

5 Fluoranthene <0.013 ' <0.011 <0012 <0.012 <3.12x10% <92x10”?

- Pyrene 0.014 ND <0011  ND <0012 <0012 <321 x10% <9.48x 10

j Benz(a)anthracene ND <0013 ND <0011 ND <0012 ND <0012 ND <3.12x10° ND <922x10”

o Chrysene ND <0.013 ND <0.011 ND <0012 ND <0012 ND <3.12x10° ND <922x10?

A Benzo(b+k)fluoranthene ~ ND <0.013 ND <0.011 ND <0012 ND <0012 ND <3.12x10° ND <9.2x 107

o Benzo(a)pyrene ND <0013, __ ND <0011 ND <6012 ND <0012 ND <3.12x10° ND <922x 10°

; Indeno(1,2,3-cd)pyrene ND <0.013 ND <0.011 ND <0012 ND <0012 ND <3.12x10° ND <92x10?
Dibenzo(a,h)anthracene ND <0.013 ND <0.011 ND <0012 ND <0012 ND <312x10° ND <9.2x10°
Benzo(g,h,)perylene ND <0.013 ND <0.011 ND <0012 ND <0012 ND <3.12x10% ND <922x 107
TOTAL PAH, <497 <3.603 <8523 <5.70 <149 x 102 <441 x 10°%

Results corrected for field blanks

ND < - species not detected

< - species below detection limit after blank correction applied

4-2
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42 BENZENE

Triplicate samples for benzene analysis were coilected in tedlar bags for each fuel type and
analyzed by Truesdail Laboratories, Inc. in Tustin, CA. Benzene was not detected in any of the samples.

Results are presented in Table 4-2.

4-3 CR 71109-2088
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ppb

. Ib/hr

Ib/MMBtu

Io/hr
Ib/MMBtu

o e —————— ]

9A-Benz

03/5/90

ND «1

ND <8.89x 10°

ND <2.50x 10*

10A-Benz

03/6/90

ND «1
ND <8.67x 10°

ND <234 x 10%

ND - not detected

TABLE 4-2

BENZENE RESULTS
PG&E MORRO BAY UNIT 3

MARCH 1990

AL ENIEONRUED

9B-Benz

03/5/90

ND <1
ND <8.89 x 10?

ND <250x 10°*¢

10B-Benz

03/6/90

ND <1
ND <8.67x 10°

ND <234 x 10°¢

4-4

9C-Benz

03/5/90

ND «1
ND <8.89x 103

ND <2.50 x 10*

10C-Benz

03/6/90

ND <1
ND <8.67 x 10°

ND <234 x 10*

ND <1
ND <8.89x 10°

ND <2.50x 10*

ND <1
ND <8.67 x 103

ND <234 x 10

CR 71109-2088
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43 FORMALDEHYDE
Formaldehyde sampies were analyzed by Radian Corporation, Morrisville, N.C. The

formaldehyde results are presented in Table 4-3.

4-5 CR 71109-2088
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TABLE 4-3
/ FORMALDEHYDE RESULTS
PG&E MORRO BAY UNIT 3
: MARCH 1990

LHE NI ONRDEE OIS S SSEs

Stack
Test No. ' 2A-Form 2B-Form 4-Form . Average
Date : 03/1/90 03/1/90 03/2/50
pg/m 376.4 : 248 ND <72 <210.6
ppb 297 196 - ND <6 <166
Ib/MMBtu 2.95 x 10* 194 x 10* ND <573x10°  <1.65x 10°
Ib/hr 0.84I 0.55 ND <1.8x 107 <0.47

Stack
Test No. 10A-Form 10B-Form 10C-Form Average
Date 03/6/90 03/6/90 03/6/90
pg/m’ ND <86 ND <82 549 <239
ppb  ND <7 ND <6 43 <19

) 3 W
Ib/MMBtu ND <6.08x10°* ND <5.84 x 10* 3.09 x 10° <tFox 10°-
Ib/hr ND <225x10? ND <216 x 10? 1.44 x 10 <6.27 x 107

m

4-6 CR 71109-2088




o

4.4 TRACE METALS

Results of the EPA combined metals tests are presented in Table 4-4. Complete metals
analyses are included in Appendix C.7. This appendix inciudes the distribution of metals concentration between

the probe/filter and impinger fractions, the extent to which non-detectable levels contribute to the overail
reported concentration and blank corrections.
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1 TABLE 4-4
1 RESULTS OF METALS TESTS

PG&E MORRO BAY UNIT 3
) MARCH 1990

-

4 Test No. 3-Mtls 4-Mtls 6-Mitls Stack Average

g _ pg/m? pg/m’ pg/m? pg/m? Ib/hr lb/MMBtu

/7  Arsenic 1132 487 9.91 8.70" 215 x 102 6.73 x 10%¢

/  Beryllium 035 ND <0.09 039 <028 <6.78 x 10* <214 x 107
: / Cadmium T am 1.09 099 0w 231 x 107 720 x 107
,; Copper | B3 109 275 9.08 22 x 107 699 x 10%
; J Lead ' 8.30% 20359 33.56% 20.73 516 x 10 1.60 x 10%
:i ~ Manganese 4602 9.45 12.20° 256 5.46x 10 174 x 10°
' § / Mcruuy ND <3999 ND <49.42 , ND <4576 ND-;‘%S.OS ND <1.11x100 ND <348x10°
1 | /  Nickel o 716.76 19.62 694.00 476.79 L16 370 x 10
| /  Seclenium - <4.60 ND <451 ND <557 <4.89 <121 x 107 <3.78 x 10°¢
’ Zine <8526 239.81- <81.70 <13759 <343 x 10-1' <1.06 x 10
: oy ————
: ND < - Specfﬁ not detected in any of the sample fractions
< - Species not detected in at least one of the sample fractions
«4 * Front half only - impinger contaminated by KMnO,
i ** Not corrected for blanks; blank results too high
; _

4-8 CR 71109-2088
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4.5 TOTAL AND HEXAVALENT CHROMIUM

Resuits for chromium tests are presented in Table 4-5. This table present air emissions
g data and hexavalent chromium to total chromium ratios as requested by CA DOHS. Analytical data
_ j is in Appendix C.8.

1
;
y
:

4-9 CR 71109-2088
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TABLE 4-5
/ TOTAL CHROMIUM AND HEXAVALENT CHROMIUM PG&E MORRO BAY UNIT 3
MARCH 1990
_ Test Test Test Stack
Species 5-Cr 7-Cr 8-Cr Average
" Hexavalent Chromium:
pg/m? <172 ND <0.76 . <0.83 <110
b/hr <4.17x10® ND <1.87x10? <2.01 x 10% <2.68 x 103
Ib/MMBtu <128x10¢ ND <554 x 107 <6.89 x 107 <839 x 107
Total Chromium:
pg/m’ 4.66 6.90 438 5.31
Ib/hr o 113 x 10° _ L69x 102 1.06 x 102 1.29 x 10°
Ib/MMBtu 3.45x 10° 5.02x 10 3.66 x 10 4.04 x 10

ND < - Species not detected in any sample fraction
- < - Species not detected in at least one sample fraction

4-10 CR 71109-2088
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4.6 CADMIUM BY CARB 424

Resuits for the alternate cadmium method are presented in Table 4-6. Included in this
table are the cadmium resuits from the combined EPA metals tests which were performed
simultaneously. This data is presented as part of the CARB Metals Validation Study. Resuits

indicate that cadmium emissions by the EPA method were 7 to 9 percent higher than the emissions

measured by CARB 433,

4-11 CR 71109-2088
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TABLE 4-6
/  COMPARISON OF CADMIUM EMISSIONS BY TEST METHOD

Test pg/m’ Ib/hr lb/MMBtu

Cd by CARB 424

3-CD 1.45 3.72x 100 1.14 x 10

4-CD 0.73 1.81 x 10° 597 x 107

6-CD ND <0.36 ND <9.17 x 10* ND <2.72 x 107

Stack Emission <0.85 <2.15x 107 <6.71x 107
Cd by EPA 6010

3-Mils T 072 1.70 x 107 553 x 107

4-Mts 1.09 2.76 x 107 835x 107

6-Mtls 0.99 - 247x 100 7.73 x 107

Stack Emission 0.93 231x 103 7.20 x 107.
% Difference 9.4 74 73

L

4-12
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4.7 FUEL ANALYSIS

The results of oil fuel analysis are shown in Tables 4-7 and 4-8. The results of radio
chemical analysis show that the level of radiation on the fuel oil sample was less than the analyticai
error for alpha, beta, and gamma emissions except for K-40, potassium-40 is a naturally occurring

isotope which is usually present in proportion to the amount of total potassium in the sample.

The results of the natural gas analysis are shown in Table 4-9.
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ND - not detected
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TABLE 4-7
FUEL ANALYSIS SUMMARY .
PG&E MOSSEANDING mtic<l- ooy
FEBRUARY 1990
LLT) FAR R A Y
Parameter Sample #1 Sample #2 Average

~ Bw/Ib (HHV) 18,791 18,736 18,764

Carbon, % wt 8427 83.90 84.59

Hydrogen, % wt 1226 11.82 12.04

Oxygen, % wt 1.98 3.76 2.87

Sulfur, % 031 0.39 0.35

Chlerine, mg/L 130 130 130

Arsenic, mg/L "ND <11 ND <1.1 ND <11

Beryllium, mg/L ND <0.2 ND <0.2 ND <0.2

Cadmium, mg/L . ND <02 ND <02 ND <02

Chromium, mg/L 0.28 0.36 032

Hexavalent Chromium, mg/L. ND <0350 ND <050 ND <0.50

Copper, mg/L ND <04 ND <04 ND <0.4

Lead, mg/L ND <11 ND <1.1 ND <1.1

Mercury, mg/L ND <0.10 ND <0.10 ND <0.10

Manganese, mg/L 0.21 | 1.1 0.66

Nickel, mg/L 2 24 23

Selenium, mg/L ND <«1.1 ND <1.1 ND <1.1

Zinc, mg/L 0.98 0.92 0.95

Phosphorous, mg/L 7.36 8.20 7.78

CR 71109-2088



TABLE 4-8

FUEL ANALYSIS FOR RADIONUCLIDES p

PG&E MORRO BAY UNIT 3 :

MARCH 1990

- L

Sample Sample Sample Average

Type No.1 - : No. 2 Average Error :

PCl/g PCl/g PCl/g PCl/g

Alpha 454x 10 7.84 x 10° 6.19 x 10* 1.04 g

Beta 4.62 x 10* 2.67 x 10* 3.65 x 107* | 0.50

3 3

K-40 Gamma 117 0.33 1.00 0.420 E
Other Gamma 8.95 x 103 1.02 x 10?* - 9.58x10°* 1.73 x 102

* Results less than analytical error

s
]
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Molecular weight = 1734 Ib/Ib mole
HHV = 1036.0 Btu/scf
F¢ = 8586 dscf/10° Btu @ 0% O,
Fy = 8456 dscf/10° Btu @ 0% O,

o

4-16

TABLE 4-9
NATURAL GAS ANALYSIS
PG&E MORRO BAY UNIT 3
MARCH 6, 1990
Volume lb/lb mole .
Species % C H O N

CH, 92.702 11.12 in 0.00 0.00
. CH, 4.172 1.00 025 0.00 0.00
CH, 634 023 0.05 0.00 0.00
CHy-1 0.043 0.‘02 0.00 0.00 0.00
CHy,-N 0.053 0.03 0.01 0.00- 0.00
C,H,;-1 0.017 0.01 0.00 0.00 | 0.00
CH,-N 0.013 - 0.01 0.00 0.00 0.00
CH," 70.021 ~0.02 " 0.00 - 0.00 0.00
co, 1399 0.17 0.00 0.45 0.00
N, 0.954 0.00 0.00 0.00 027
Total wt % 72.67 2321 2.58 1.54

CR 71109-2088
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SAMPLERS INCORPORATED °

4215 WENDEL DRI\{E O ATLANTA, GEORGIA 303346

CONTROL UNIT CALIBRATION

Date j—/?- 2’:-’_

Unit Number 355 - 260 /65"//)

Barometric pressure, Py = 30. 2Z in Hg. Model Number 24— o0
i  Temperaturs
Orifice | Gas volume, G:s valume, Wer test Dry gas meter
manoneter wet test ry gas Meter Iinlet Ouctlet Average .
setting, meter meter ¢ tas ¢ ¢ Time
V s . dl’ do! d' e
&H vg ’ d: . »
in. Hp0 fe3 fe3 R ' | °R °R °R min v | aHg
v '
1.0 5 S5.37 \72/532\125 $5 1/0/s50\9.90 \Joo | )59
] ;
2.0 5 5,37 |72/532V 731 97 pi/sx#le.69 |.00.] 180
. ‘ .

4.0 s S.36  |72/5224/3¢ 9y  pz/s1714.77 11001493
Y : : 1.00 | 1,8/
1

Calculacions ~
Y &H@
, Vo Pp ( 4 ) i T . q2
A AR 0.0317 aH ¢ = ) ]
&H 13.6 Vd(Pb + 13.6)( T, ) Pp (g, ) l_ Vo _I
].
i
1.01 0.0735
2.0{ 0.147
L]
4.0 0.294 :
vy = Ratio of accuracy of wet test met;:r to dry test meter. Tolerance : = (.01
GHE = Orifice pressure differential that gives Q.75 c¢fm of air at 70°F ancd 29.92

inches of mercury,

in.

KA0.

Tolerance

:E 0.15

2lipratec bv:
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ENERGY SYSTEMS ASSOCIATES POST TEST DRY GAS METER CALIBRATION CHECKE

CALIBRATED BY VK DATA ENTRY BY JJM
DATE 03/11/90 BAROMETRIC PRESSURE - 30
FIELD GAS METER I.D. ES-11 . TEST METER Es-13
i - INITIAL Yd 1.000 TEST METER Y (Yt) 1.000
\ INITIAL He 1.910 TEST METER LAST CAL.12/89
ﬁ : FIELD METER : TEST METER H RESULTS '
: __________________________________ Py ——
E ' VOLUME TEMP.| TEMP 'DELTA § TIME (VOLUM!TEMP. ! Q@ ., Y i He
) tcu.ft. |} IN | OUT | "H20 ! min. jcu.ft! 'F jefm | : '
: _____________________ _— - - —— ———————t—— . S o . o k. P S A 2
_ 4 5.45 172.5 | 59.25 | 1.00 ! 10 !56.27 !57.25 10.54 :0.981 ;1.96 ;
E H 5.54 ,73.5 ) 63  1.05 10 :5.39 § 57.5 :0.55 10.992 ;1.95
? 4 5.53 80 . 65.5 ! 1.00 | 10 $15.35 ; 57.5 10.55 10.994 ;1.88

——————— . o T T ity e Wi e o e S T T ———— . ———— —————— ———————— ] . T T — " - g i . s W W T

: AVERAGES 0.989 1.93
3 PASS - INDIVIDUAL Yd VALUES ACCEPTABLE
: PASS - INDIVIDUAL DELTA He VALUES ACCEPTABLE

ASE - POST TEST Yd WITHIN LIMITS
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Stat ( calif .
AIR _RESOURCES BOARD

Executiye QOrder G-482

WHEREAS, the Air Resources Board ("Board”"), pursuvant to
Section 41512 of the California MHealth and Safety Code, has
established the procedures contained in Section 91200-91220, Title
17, California Code of Regulations, to aliew the use of

independent testers for <compliance tests required by the Board:
and

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

NOW, THEREFORE, BE IT ORDERED that Energy Systems

- Associjates is qranted an approval, from the date of execution of

this order, until Jupe 30, 1990 to conduct the tests listed above,

subject to compliance with Section 91200-91220, Title 17,
California Code of Requiations. T

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

Executed at Sacramento, California, this /9° day
of Jory i 1988. :

James J. Morgester, Chief
Compliance Division
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All calibrations are conducted using gases certified by the manufacturer to be + 1% of
label value (NBS traceabie).

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

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

balE it ol bl o

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

AGENCY CERTIFICATION

Carnot is certified by the CARB as an mdependent 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 2 Source Evaluation
Societv committee to develop a nationwide accreditation program for source testers.

B-¢ CR 71109-2088
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TABLE B-1.
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB
Standard of -
Comparison or
Instrument Frequency of Method of
Type Calibration Calibration Acceptance Limits
Orifice Meter 12 months " Calibrated dry test +2%. of volume measured
(large) : meter _
Dry Gas Meter 12 months or Calibrated dry test +2% of volume measured
when repaired meter
S-Type Pitot 6 months EPA Method 2 Cp constant (+5%) over
{for use with working range.
EPA type Difference between the
sampling train) average Cp for each leg
must be less than 2%
Vacuum Gauges 6 months Manometer *3%
Pressure Gauges
Field Barometer 6 months Mercury barometer s 02" Hg
Temperature 6 months NBS mercury + 4 F for <400°F
Measurement thermometer or =+ 1.5% for >400°F
NBS calibrated
platinum RTD
Temperature 6 months Precision + 2% full scale reading
Readout Devices poteatiometer
Analytical 12 months Should be =+ 03 mg of stated
Balance (checked prior petrformed 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, specifications

EPA NBS gases, and/

or ref. methods

m
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Method:

Reference:

Principle:

Sampling

Procedure:

Analytical '
Procedure:

Formaldehyde by HPLC
CARB Method 430

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

A dry metered gas sample is collected through teflon tubing into an iced midget

_impinger train containing 20 ml of aqueous acidic DNPH solution. Samples are

recovered with DNPH solution into 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-11 CR 71109-2088
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Semi-VOST Sampting Train

———— Oven
~——— Cycione (Optionai)
& —— Filter Assembly

Heated Probe e
Eils-Type Pitot S
% Tenp. Sensor : Glass or Teflon
— __‘{,_\ tubing
Condenser

Ice Water -(- -_—

N

{(water-cooler)

Sorbent Module
(water-~cooled)

Temp.
Readout  pieot Orifice —
Manometer ; Manometer Implngers in Ice Bath:
‘ HZO in #2 Silica Gel
in 74
Bypass
Yalve

[T}

Yacuum
Gauge

1]
Orifice

Dry Gas
Meter

A-9
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- An// Teflon )
Samplie Line voFE

Filter A et Stack wall oo
. (Glass Wool) ‘ ok
_ - Vacuum Line L
//”/,;’/ " Flow Meter : é}
Prabe . RO
)
‘ 4 (] ] = o
=
Tedlar or
Aluminized
Mylar Bag

Sample Train fbr Determination of Volatiie Organic
Compounds (VOC) by EPA 601/602

Pump

e
SRR
T R
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Method: -

- Applicable
Ref. Methods:

Principle:

" Analyzer:

Measurement
Principle:

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

Procedure:

Analytical
Procedure:

Caroon Dioxide (CO,) by Continuous Analyzer

EPA 3A, ARB 100, BA ST-5

A sample is continuousiy 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 rcfcre_nce, 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%.

A-5 CR 71109-2088
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ANDERSEN Samplers INC.

4801 FULTON IND. BLVD.,ATLANTA,GA 30336

CONTROL UNIT CALIBRATION

F-/6-87

Unit Number 5’3? - Y25

FS5-208

20N e
-

incnes oif mercury, in. BaG.

Tolerznce

: = 0.15

Date
Barometric pressure, Py =22 27  in Hg. Model Number GO -%00
B : Temperature
_Or:l.fice Gas volume, Gad!s volume, Vet test Drv gas meter
manometer . wet test Ty gas Mater Inlet Outlec Average
setting, meter meter Time
AR vu . vd’ th t.di, tdO. td, e,
in. H90 fe3 fcl °R °R *R °R min Y | aHe
1.0 5 S. /852 |77/537 |3 sz/syz 975/552.5) 8.85 |00 | L8/
2.0 5 S,/87  |77/537 V2o s3y/se3 mnstsel S\ g,35 |00 (158
4.0 5 S 175 127/537 \1zg sHlsus rtsfset. S\ g 58T | Loy | 450
_/ - ‘
400 | LBE
Calculations o
Y &He
Vo Py ( t4 ) . 2
AH H )( ) 0.0317 aH - ( t, )e
AR 13.6 . V4\Pp + 13.6 £, Pp ( T4, ) ~. Vy
1.0} 0.0735
2.0! 6.147
£.0! 0.296
Y =.Rat:io of accuracy of we: test meter to dry test meter. Tolerance : T (.01
AHE = Ovifice pressure differencial that gives (.75 efm of air at 70°F and 2¢.G7
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CEM Performance Data
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SPAN GAS RECORD

Date £2-27 90

Client/Location _&_Lutam_&f_ By YR
Span Cylinder Aux. Span Cylinder
Gas -
Cylinder No. | Concentration Cylinder No. | Concentration

Zero A - 73

NOx NLN-T73S) 229-%

02 ALtH - p0gg8%6] A.95°/ Baleh 4 53-4 | T7-967
co PEAR 53-G 1 25.2 poma

L X oy oo Saoaniy Lo
co2 bt sulhs | 22.522 7 | Aoogg3o | 14-9H
S0O2
INSTRUMENT UNEARITY
Analyzer
02 co2 co NOx s02

Anatyzer Range O‘IDV, O_zgz 0 - 102 0-1% J—
Set to High STD

(80-90% of Range)

As-Found Low STD

(50-60% of Range)

Actual Value of

Low STD

Difterence in %

of Full Scale

Aliowable dewviation s 2% of fuli scale (2 sguares on strip chart}.
ESA DS-06C

Rev. 5/8S
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SAMPLING POINT LOCATION DATA ' EPA Method 1

plant P4 & E, Morro Bay

Date _p3-6/-90

Test Location Znlef fostack. ..

L am e e M ey
TS R SOV URE LR SO SLL Y. - VP WA L LA
Ve '™ R 1

3

2

. DIAGRAM OF SAMPLING LOCATION

) Sample . Inches from
o Upstream Dist./Dia. Point % of Diameter near wall
; Downstream Dist./Dia. 1 277

i : No. of Sampling Pts. ;— ' “’1?2‘/?1

j . . lp

; Stack Dlmenswg A 726 /4

| Stack Area, ft

1

j

:

!

!

!

1

‘ E5E DZ-00¢
]
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PROCESS DATA

ey e v s’ e s+ Sl . —rad
w3, . -

> e L TR L Y F U P R

ERNTTRARHE T T/, S P
: e

T IPLN 1

Client P G. & E, Morre Bay Date Q2-27
bocation Lot # | Data by /R
Test No. [ | 2 3 Heker # | Pen Color 4[
Date 03-01—-900'5/\ 2/2 32
Time 3. 59 1808 021 15 206
_load, MW 340.0 | 542 %40 =6
0. . % _ 1-3 70 (L9A  15.0% 297
j 2-3 1 I=5_E yan.vi |1 &sY
3.3 | 199 |14z |65 L6
4.3 | 474 |15 [L.29 L3
Total Fucl Elowrs diee3) |2 12 [ |32 |Red | 2]
Gas Flow M8 /hr o 0. 0 312 yeen &
Q:l Flo c: paflhr | 3-35 27-35 2. %5 32 gu.yple 255
Ay Elow, Miblhr | 225 2-5/29| 85 a2,y | PAue | OU5
Stcam Elew Mtolhy | 2126 1205 1220 | 24, | ged 12-20
o, o | Q.0 2—-0 Z,[ 3ok | Green Z.{
- £.0 Hider Dish e | TS (135 135 | app | lumgple [FF+
_E._a_._am}_;_j_u_’_eF >E ?/40 24 308 | Led . 1Ls
eed Water Fhuw, h’ﬂa[&r 225 12,28 6720 | 305 | Red (&
Peheaber oalk £ " jeoe oo 304 | Ped -
Leheaky owb W g 1200 77 \é0D | 304 | Blue
Leheaky in €, %€ 1(052 50 | 304 | Gren
Lebeabey W, °e |70T2 050 | 3oa | Parple
ApalSfamout & 2z 1 /045 100 303 1 L.d
Angl Skawm pof w ‘£ | l05® P fUS’Q 203 Blie
Lvig! Skeapn n E: £ 1600 V’; 0 D03 | Gegen
Eiial Steana in W, imn "J C(Qb 303 | luyple
E Ser. Cm:rﬁeaf' ouf- o fOOO {‘ 302 Red
w erhe °c /bbb V2 302 | Bluc:
comments/Notes
€St DS-007
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4 - i Sl e ot ae A oaleD, T

EJA

Client

PROCESS DATA
PG & E Hprrv Baq

\!

Date 03-0- %o

Location—_Zest #{ . =M __Data by vR
Test No. | ’ ‘”2- j é‘-‘f Hckrtﬂ' Pert Goleq ‘t' T
Date T _ —f .
Time . - . .
£See Suprcheatr g1 750 TF58 | | Bo2 | Green
v W See Supeahealn In, °F 775 | :H:O . 302 | Puvple -
ApH Ay v, w e 177 \3F. AFb .| o9 | #7 [ FF
APH py o E _SFE 2L Jb | | mee 45 | Fb
apH A purw 6 | GL |53 - S| o9 |59 |SH
APH Bir ovl,  E L F 575" 5:}'71 Gpg__ 209 *)0__|GY
Aoy Gas N w el 1o | HD - 1 US| 3t len T
prp Gas v £ x| 712 (309 1323 | Ben ez |JF
arh_Gas ovn w ep | 12067 126l 1236 | 3o (#13 1263
APH _Gas our €, ‘F J_j o= 100 o9 | w iy 105
Fucl 02 Ret. 0) ', psig | 190 1140 140 Por 2| D
£ Supply Wit | 180 {1@0 (¥ | Frio oo
Foil fumpSackhun psig| Jw (VA 1A | pras \4
Fou Eurncr Lefum, hjj: & q l._ ?) - gL 122 2
£0:l Buy goesiol 12 {1 [ lpr2a \
Gas Supaly 1ol pig L)oo [V 110U _lpr 3o 10§
Buyrney HPR | 1’9;!‘-! S . O .... 0 PT & Y%
Burncrlﬂotrnac Df]l ,lm.? o - v @) __lpor (& O
on D:rcjlal’?(- W, »wP 25 2‘6 &3 ..t PT Jo3 2/_7’
Ean D;.rcfmvoc £, I-W_/? i) ig s . pl fou s
WA Front g |19 LIG LG leraz !
Lo [ Fo\ram(, ot £w¢ 3"?— %. Z/ ZO ppr t7 g\
Euynace Pres c.-.'L?l. 165 MJ G \i PI 2& l;* —
Elp da Bow W, ’ 35 16 5G| Proas) &
Lt pen E, b o \ P y7 |
Comments/Notes

£S5 05-007




F Fay SRS ANV AL N SRR

E,I A PROCESS DATA
Client 2 G. & E Morre Bay Un¥ Date
Location ! Data by
Test No. 5) (0 ? Mebr #| Pen Colet C&D
Date
Time -
L Sec. S'p.:(aer)\caitr IN *F SM T 7'(:0 391 Green 1*’0
W Sec Supvheato In, P SMT | F60 | 305 | Auple {360
Apn 4 v w e | F5 | #5 |31 409 | #7 | &
APH fyr iy E__SF 75 15 ?‘5 409 #+ 5 77
APH Ff Ui, W °F 535 1530 |§F1Z 409 |39 |52
Aru v ovr E 06 1581 I5¥  |574 409 | *10 | 5723
Apu Gas N w e | HG 13U THO 409 | ¥ 11 |BPE
AP Gas \N E g |30 Excalil e 409 | w12 |F
ppH Gas o w g |Lbg | T6L | Z6D 409 | #13 |ZL%
arw _gas ovr £ g (005 s |00S 409 | # 1y 1606
Fuel 0) Reh.03) ., psig 140 1190 1L4p PDI 2 je¢
E001 Supply  dnib |00 WO (0 FI o (9
ol PumpSuchen, psio\2 (V2. T | pras (2
.ﬁ'o.': Burner Leburn, 'f-m.:; A 2 % PLI22 g
£0:l Buv il L Lt \O0g_ | pr 24 w34
Gt Supply #of, psia 110D 1Of ~ W00 lpr 30 oo
B urney HOR ﬁf’-f(.‘-I O ) O P b O
Burncr/ﬁelrnac.ﬂfﬂ-,,iud > o O PDL 1b O
o ﬁi;r:z"rﬁ'r‘\‘v‘i k: iw;l Z5 -Zz (Y2 PT 102 ‘Z—Z
schay £ /?' 7.5' 2‘5 2'; pl fou Z‘i‘
W-A. fronk 5;;? {9 \C( \% Pr 37 (R
bt [ (Buraree, i (w7 Vi 2 oI 17 Z
Curynace fres - (@ . l@&' \(’71’ (G.5 PI 26 (C .5
Felo_ by ROW W Tl %5 2.6 |proaus A3
i fo pen E O O O P y7 | 2
comments/Notes

£S4 05-00z
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PROCESS DATA
Client P G.& E, Morro Bay U(A;+ ‘5
7

Date 02-27-%0

-4
T N

L T P P E I
P R PESTIOUES R 1 L PO S T Vi T O S
' . .

L D SO Y P T PR LA IO
.

Location Data by ‘
Test No. 0{ 10 Heker & | Pen Coler
Date /5 15/
Time IOOD qOb
foad, MW 245 {4 <
o, . o  _i-3 B57. |lb3
) 2-3 |26 O%
3-3 l ‘q 8 -\ \
4-3 [1.85 [0.47
Total Fucl Elow '_;_;___2-.. 9! 245 212 Red
Geas Flow, MB Fu hy b qu 312 ﬁvreen
il _Flow MBpilhr .0 Q 32 | Purple
A1 Lrow Hiwine 135 | -0 25
Stcam Elew #Htoihy 222 220 21y | Red
0, % [ 2L 05 36k | Green |
F:LD- Ffédfcr.or‘_m’x,. .°F \7-5' - 306 Duvple
_EO Heaker Suc OF 255 — 306 Ced .
% _feedwake Fhw m/t.r 2z 2.5 Bos | Red
Reohegher ouk .E 45 {0le 304 | ped
Peheakey out w;p \086 (go. |- 304 Bluc
Leheaky n € —E. G)% "I‘Q:F@‘OOO 304 | Qreen
Cehegber w2 OO 17900 304 | Purple
Lnal Sheam ouf £_‘F ‘OQE- 050 a3 Ped
fnol Skeam pukw e [OF0 1036 303 | Bl
fsiol Skarn in E: £ 1936 \00o 303 | Green
EMFSkam n w__*F 1040 000 303 Puyple
E See, € m'fheah_our o 000 0o o 302 ﬂ-_of
W oo Sanerheatomt, 22 |(00)  {100) 302 | Bluc-
Comments/Notes

£54 D>-002




E]A . PROCESS DATA
Client PG 8 £, Morrs Ba\ly Date
Location Data by
Test No. 4 110 Heler & | Pen lloy
Date
B Time
j S'u'ncr heaky out. Pr . Mog zﬂ??'o PIL 53
S U3gbEan w, Ampe [(55 1ZD0 -
A w3 Eofan E | Awps 250 |2%0
1 .
' Emissions Leonsole -

: Mo ln'DM Zé¥0~ L%

E YV /A L ¥l £ 2
T _ G pouMACHW] ©  [SIHE
: 0 £low )
Y LT A 12 1.5

PR SO S

O Flow Meler Sfaf}‘vq.:&'g%

Shp. =03 28 (2

R T A - T S
i Do s il 1 ¢ o

= d st

Lomments/Notes

ESt D5-00Z
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CEM Data and Strip Charts
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‘ Energy Systems Associates acoaroranon
15991 RED HILL AVE. SUITE 10, TUSTIN, CALIFORNIA §2680

susaacf_m_mgqv Unit 5 AW‘ Toxkce “lest

Oz t CO-! wossremments by CEM

JOB NO,

SHEET NO. e 0! e
DATE

couﬁurso BY K. ngklﬂﬁ DATE lﬁ_cuscxzo BY

Test Mg, Oz 5 %* COZ ’ 70 +
2 -Cv - 4.04 (2.15
3~ Mils ' 402 u.gs
3Ced 402 -85
4 ~ M3 445 2.0
4-Cd Abs = rRan ]
S -Cr 4.0 2.22
o~ CAHE: 4.3 W85
G- 2,36 .65
3-Cv _4.51 _ \2.09
T - PAH A A4 12.24
B-Cr 4.56 12.z5
p - PAN 433 123
q-PAH - 54635 g
{0~ Vel 4.0 q.3¢
H-PAH A3y V33

¥ 0, from Strin  charts
+ CO, frowm computer ioj
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P T LI PRI AL
s+t A L B e e mreniadsan el A L

i - | LTI
[ = RN C TR TR W e S LT TR

L 16:20:32

16:25:31
16:30:31

~16:35:31
;16:40:31

(16:45:31
16 50:30
"16:55:30

(17' 0:30

117: 5:30

£17:10:29

17:15:29

17:20:29

"17:25:29

£ 17:30:28

17:35:28
17:40:28
17:45:28

»17:50:28

17:55:27
18: 0:27

1183 5:27
£ 18:10:27

18:15:26
18:20:26

+18:25:26

18:30:26

: 18:35:26

18:40:25

. 18:45:25
" 18:50:25

18:55:25
19: 0:24

., 19: 5:24
" 19:10:24

19:15:24
16:20:23

- 19:25:23

19:30:23
19:35:23
19:40:23
19:45:22

19:50:22 -

19:55:22
20: 0:22

- 20t 5:21

20:10:21
20:15:21
20:20:21
20:25:21
20:30:20
20:35:20

- 20:40:20

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

- 0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.c00
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

‘0.000

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000

'0.000

0.000
0.000
0.000
0.000
0.000

. 0.000

0.000
0.00C
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000 .

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

'0.-000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

12.777
12.749
12.718
12.719
12.735
12.768
12.698
12.722
12.681
12.745
12.725
12.702
12.715
l12.681
12.765
12.817
12.785
12.765
12.742
12.781
12.732
12.733
12.708
12.747
12.769
12.735
12.753
12.756
12.751
12.780
12.772
12.760
12.730

©12.773

12.782
12.733
12.726
12.711
12.779
12.757
12.724
12.709
12.754
12.796
7.297
11.087
11.234
11.716
112.140
12.626
5.132
0.268
0.410

Z-Cr

Co, {2353,
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14: 4:47
14: 9:46
14:14:46
14:19:46
14:24:46
14:29:46
14:34:45
14:39:45
14:44:45
14:49:45
14:54:44
14:59:44
15: 4:44
15: 9:44
15:14:44
15:19:43
15:24:43
15:29:43
15:34:43
15:39:42
15:44:42
15:49:42
15:54:42
15:59:42
16: 4:41
16: 9:41
16:14:41
16:19:41
16:24:40
16:29:40
16:34:40
16:39:40
16:44:39
16:45:35
16:54:39
16:59:39
17: 4:39
17: 9:38
17:14:38
17:19:38
17:24:38
17:29:37

b R
17:24:37

17:39:37
17:44:37
17:49:37
17:54:36
17:59:36
18: 4:36
18: 9:36

'18:14:35

18:19:35

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
c.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

[+ D s Y1
Wa e

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
c.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

e e

- W e

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Q.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000°

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

12.523
12.597
1.426
0.031
0.022
12.012
0.031
0.027
0.023
0.028
0.029
0.024
0.025
0.033
0.017
0.024
0.023
5.438
12.212
12.234
12.225
12.262
12.227
12.240
12.028
12.003
12.020
8.135
12,975
11.976
11.954

.12.032 .
111.994 "

11.952
11.944
12.002
12.011
11.966
11.864
11.950
11.916
11.977
11.899
11.882
11.896
11.900
11.887
11.858

2.719

0.045

0.054

0.059

INEN
oF

0, 212.1%
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12:18:45
12:23:45
12:28:45
12:33:44
12:38:44
12:43:44
12:48:44
12:53:43
12:58:43
13: 3:43
13: 8:43
13:13:43
13:18:42
13:23:42
13:28:42
13:33:42

-13:38:41

13:43:41
13:48:41
13:53:41
13:58:40
14: 3:40
14: 8:40
14:13:40
14:18:40
14:23:39
14:28:39
14:33:39
14:38:39
14:43:38
14:48:38
14:53:38
14:58:38
15: 3:38
15: 8:37
15:13:37
15:18:37
15:23:37
15:28:36
15:33:36
15:38:36
15:43:36
15:48:36
15:53:35
15:58:35
16: 3:35
16: 8:35
16:13:34
16:18:34
16:23:34
16:28:34
16:33:33
16:38:233
16:43:23
16:48:33
16:E52:33

.16:58..)...

17 2:32
i7: B:32
27:312:32
17:18:32
4":-')’)-3‘_
7:28:21
7132:31
T:3B:32
T1482:30

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0,000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
c.000
¢.000
0.000C
€.000
0.000
C.000
C.00GC
0.000
G.oo0
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000

T 0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

.0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
G.000
0.000
¢.000C
¢.000
G.00C
G.000
0.000
¢.00C
¢.00¢
¢.o00¢
0.o0¢
C.o00C

0.
0.
o.
0.
0.
0.
0.

0.
0.
0.
0.

0-
0.
0.
0.
o.
0.
o-
O.
0.
0-
0.
0.
0-
0.
0.
0.
0.000
0.
o.

0

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0-
0.

0.
0.
0.
0.

0.
0.
0.
0.
0.
C.

000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000

000.

000
000
000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000 .

000
000
000
000
000
00¢

0.000
0.000C

[l o N o N ol )

.000
-000
-000
-.000
. 0006

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
c.000

'0.000

0.000
c.00¢
{.00C
g.ooc
C.00C
C.00C

11.76%
11.757
11.792
10.884
12.699
12.677
12.704
12.695
12.681
12.718
12.663
12.685
12.672
12.614
12.653
12.638
12.590
12.635
12.626
12.639
12.648
12.628
12.602
12.645
12.579
12.615
12.629
12.606
12.619
12.614
12.637
12.641
l2.648
12.667
12.646
12.631
12.634
12.613
12.687
12.624
12.612
12.610
12.651
12.659

:.12.658 - |

12.659
12.622

5.519 » et change

11.783
11.809
11.613
11.644
11.593
11.612
11.586
11.551

1i.558

11.571
11.601
12.593
11.557
1i.57¢
1:.584
11.30¢&
11.303
12.3582

;

(-MHs
b -4
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“SA Moniteor Data File

lle name ,

Date :

art Time

-nple Interval

Ka
02 range :

0% range

mind Wt =
WOWOWOW®mWmLWoWOo

B8 S5 B3 Su S8 W BE B0 8¢ VB B4 Ne
B8 84 65 ¥ Fe R S BE 40 46 a8 B¢ 4D 88

OVVYUYWOLPYLYVWYWWOUWYWD

el
oo
as &y

'-I

-
-

moroQ0304
3= 4-1990
9: 3: 6
: 300 sec
10
250
100
500
25
o2 NOx
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
¢.000 ¢.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 .0.000
¢.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 6.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
¢.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
¢.000 0.000
0.000 0.000
0.000 0.000
C.000 ¢.000
G.000 0.000
Q.00¢C 0.000
C.00C 0.000
C.000¢ 0.000
C.00¢C C.000
C.00GC G.000
C.00C 0.00C
C.ooC 0.000
C.000 0.000
GC.00C C.000

co

0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.00C0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

"0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
c.o000
€.000

- C.000

c.oo0
0.000
C.00¢C
¢.000
G.00L
6.00¢C
C.000

co2
11.742
11.609
11.864
11.889
11.797
11.704
11.709
11.788
11.759
11.805
11.799
11.732
11.318
12.367
12.416
12.437
12.427
12.422
12.380

F-Cw

12.356

12.426
12.473
12.376

12.338

12.363
12.393
12.422
12.358
12.338
12.365
11.568
12.349
12.215
12.240

12.275-

{2 .1470

12.160 " -

12.331
12.352
12.287
12.372
12.391
12.2852
12.336
12.33%
12.35%
12.327
12.214
12.334
ic.318
12.364

- -
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?SA Monitor Data File

71le name : moro0305

Date : 3- 5-1990

; art Time : © 8:35:40

{ .mple Interval : 300 sec

02 range : 10

0x range : 1000

0 range : 100

302 range : 500

CO2 range : 25

X TIME 02 NOx Cco 502 co2 . MODE
8:40:42 0.000 0.000 0.000 0.000 11.618 2

I 8:45:42 0.000 0.000 0.000 0.000 11.665 2
8:50:42 0.000 0.000 0.000 0.000 11.743 2
8:55:41 0.000 0.000 . 0.000 0.000 11.670 2
9: 0:41 0.000 0.000 0.000 0.000 11.461 2
9: 5:41 0.000 0.000 0.000 0.000 8.723 2
9:10:41 0.000 0.000 0.000 0.000 8.460 2
95:15:41 0.000 0.000 0.000 0.000 11.276 2
9:20:40 0.000 " 0.000 0.000 0.000 11.149 2
9:25:40 0.000 0.000 0.000 0.000 11.136 2
9:30:40 0.000 0.000 0.000 0.000 11.099 2
9:35:40 0.000 0.000- 0.000 ‘0.060 11.085 2
9:40:39 0.000 0.000 0.000 0.000 11.147 2
9:45:39 0.000 0.000 0.000 0.000 11.139 2
9:50:39 0.000 0.000 0.000 0.000 11.132 2
9:55:39 0.000 0.000 0.000 . 0.000 11.142 2
10: 0:39 0.000 0.000 0.000 0.000 11.129 2
10: 5:38 0.000 0.000 0.000 0.000 11.127 2

.. 10:10:38 0.000 0.000 0.000 0.000 11.072 {%H 2
10:15:38 0.000 0.000 0.000 0.000 1l.118 tq 2
10:20:38 ~ 0.000 0.000 0.000 0.000 11.130 2
10:25:37 0.000 0.000 0.000 0.000 11.158 2
10:30:37 .- 0.000 0.000 0.000 0.000 11.145 2
10:35:37 0.000 0.000 0.000 ¢.000 11.121 2
10:40:37 0.000 0.000 - 0.000 0.000 11.149 2
10:45:37 0.000 0.000 0.000 0.000 11.177 : 2
10:50:36 0.000 0.000 0.000 0.000 11.124 L0z 2
10:55:36 0.000 0.000 0.0060 0.000 11.152 ! \}7 2
11: 0:36 0.000 0.000 0.000 0.000 11.241 ;i\ 2
11: 5:36 0.000 0.000 0.000 0.000 11.181 2
11:10:35 0.000 0.000 0.000 0.000 11.197 2
11:15:35 0.000 0.000 0.000 0.000 11.115 2
11:20:35 0.000 0.000 0.000 0.000 11.087 2
11:25:35 0.000 0.000 0.000 0.000 11.106 2
11:20:34 0.000 0.000 0.000 0.000 11.126 2
11:35:34 0.000 0.000 0.000 0.000 . 11.113 2
11:40:34 0.000 0.000 0.000 0.000 10.928 2
11:45:34 0.000 0.000 0.000 0.000 10.951 2
11:50:34 C.000C C.000 0.000 - 0.000 10.985 2
11:55:33 0.000 C.000 0.000 0.000 10.998 2
i2: 0:33 0.000 0.000 ¢.000 0.000 11.024 - - 2
ag: E:32 G.000 C.000 0.00G 0.000 - 11.031 - 2
22:16:33 ¢.00cC C.00¢C 0.000 0.000 11.048 2
22:15:32 c.000 0.00C 0.000 0c.000 1i.112 2

S s 0
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. Re '
c% Curtis & Tompkins, Ltd,

DATE RECEIVED: 03/13/90
DATE ANALYZED: 03/16/90
DATE REPORTED: 04/18/90
PAGE 3 OF 5

LABORATORY NUMBER: 25603-2
CLIENT: CARNOT

PROJECT #: 5838

_LOCATION: SUBMITTED BY CLIENT
SAMPLE ID: 3-FO

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

METAL RESULT REGULATORY LIMITS
STLC
Arsenic ND (1.1) 5
~Beryllium ' ND (0.2) ' 0.75
Cadmium ’ ND (0.2) 1
Chromium (total) 0.36 560
Chromium (VI) ND (0.50) ' -
Copper : ND (0.4) 25
Lead . ND (1.1) 5
Mercury ND (0.10) 0.2
Manganese 1.1 350
Nickel ‘ 24 20
Selenium ND (1.1l) 1
Zinc 0.92 250
ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES.
QA/QC DATA SUMMARY: B
RPD SPIKE RPD SPIKE
Arsenic 14 83 Mercury 24 102
Beryllium <1 102 Manganese 4 89
Cadmium 5 76 Nickel 1 88
Chromium 14 1) Selenium 15 114
Copper 17 28 Zinc 1 87
Lead 2 77 :
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= Curtis & Tompkins, Lid., Anaivtical Laboratories. Since 1878

250 S. Boyle Ave. Los Angeles, CA 90023, Phone (213) 269-742], Fax (213) 268-5328

DATE RECEIVED: 03/13/90
DATE REPORTED: 04/18/90

PAGE 1 OF 5

LAB NUMBER: 25603

CLIENT: CARNOT

REPORT ON: TWO OIL SAMPLES

LOCATICON: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED
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CARNOT

SUBJECT Ca\c\;lcuk‘m e, +heruned lV‘Dv’i’ - MM Bt /h\r‘ JOB NO, o
O+l {low v e Werro BQ:/ SHEET NO. —|or L

/ .
COMPUTED avk' HC“DL“”'? DATE o—0 . __CHECKED BY DATE

o {iel annedyeis ¢

S¢ = -aA3b
- Bhe
HAV = 18,764 S5
1 . 8
Thepwef rmﬁu'{_ T x5 [T . 6O @:3 < . Q3lp x 624 ﬂ(n-:"xa_l:-?:r?'
pAM By AT Imn] Lhr], | [{-f _/ ahl
< 18,364 FRC 5t
!
I
oATE £S5 AT M Bty
3”/‘{0 4,236 2572 3,242
2/2/90 13,704 34% 2,259,
Z/3/96 14,96k 24 b 32172
34/q0 4,881 2bd 2 264
3/s/a0  (,Faz (%) 3,294

131771

e et — o — ——

15991 AED HiLL AVENUZ . SUNTE 150, TUSTIN. CA 92680- 7286
T14) 259-8520 / Terecofry! (7T14) 258-0377




E IA Energy Systems Associates acorrorarion

CERTIFICATION OF SAMPLE RECEIPT K

Samples: L &
Sample No. goja/ zz— DsrO P Cn -
(Project No. - ' A

.Test No. Complete Description
L 1 ; - N . e -
~( okl Ay plecsef fimse T:/Ca bottle TU= [ 050 0

i .
> (2 .LDG,QA.H%L.\.A.J“—L_I_Q 2w KEpp iz | o€, 7ve 255 i |
6 (-'f\@ f}‘ub« Lensy: _MJ'JE\K %ilqr‘ llocttfe 7Vv=i2 00 e

S @ L Dii b b Cliker Libetbty Fve Z45ml.
—I L/‘ Apﬂ‘e‘a_@, R pise o —ﬁ =
S "':" 1 o, et -3 fe - loottble 7 Ve 5?')--"

g - (./‘@ F"cbg Liades o) ota K Saitrna {.‘Oet:f'QL - Sl
S (ZJ I."n.l':gj,q.'r (‘;“r'{'(),\ 1bl")fé,€’.,‘s 7 =2l:-r

Blank-Cr Lo poke. 0Ol o /A A - S A LS.
54.—-/-5-%: OO _ O o AT AbOH T ET AL, S

Chain of Custody Prior to Shipment: ' a2y o

Released by Time and Date Received by Time and Date '

]

L A7 | |
A ///M«.—; /fﬂ'f/ /00 3/3/7.4] !
[

7 T

Samples shippad to: y v

Samples shipped from ESA by: S /WS/L_\ Date -v/s/s-a

Carrier: Air Bill No.
' " . ,
Sampies receivec by _ Vool kb Date Dz o/5n
’ Company: KT

15881 RED HILL AVENDE. SUITE 119, TUSTIN. CA 52680-7386 / {7141 253-9520 / Telectov: (714) 259-0277C
£z < S VARV ZSE D% -057
v Jieno. . T P < ST
% S e /"R—L——-\,
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RTI Project No. : 2984

Samples : Probe Rinse, Filter and Impinger Samples
Company : ESA (P.0.# 5860)

Analyte : Cr(VI)

Method of Analysis : Ion Chromatography

Samples received : 3-20-90

Report Date : 4-4-90

5 _ | CCr(VI)  Cr(vI)
: Total Cr(vI}  Cr(VI) Spike  Spike

Sample Vol.(mL) ug/mL ug ug % Recovery
% ‘ﬂﬁwiﬁ E?E-Cr Probe-Filter 105 0.0340 3.57
-3 _— 2-Cr Impinger-Filter 245 ND ND
3 ,JJK 5-Cr Probe-Filter 130 0.00662 0.8606
X % 5-Cr Impinger-Filter 245 ND ND
5-Cr Impinger-Filter Spk : 0.0100 92.4
5 7-Cr Probe-Imp-Filter 375 ND ND
7] 8-Cr Probe-Filter 85 0.00235 0.200
IR 8-Cr Impinger : 260 ND ND
g Blank-Cr (Probe-Filter) 100 0.0176 1.76
' Blank Cr (Impinger-Fil) 100 0.0178 1.78
»
! Detection Limit 0.0014
i ND : Non-detectable; less than detection limit
;
3
3
§
3
i
1
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CERTIFICATION OF SAMPLE RECEIPT /o

Sanp]es‘:Sample No.it‘-] \ \0‘1

(Project No.
Test No. Complete Description

_ (e (R eew T2 zw)-r\/ 350/
5-Cr - A(F’ R 150 Te 2) TN = 3T Sml
-l"(2? 'TW/" ’fTSjnl
~(r (R g5l YT 2oy TV > 33SmI

Lok G 2Ol o) A DS r S QLT e
Ll ' :

Chain of Custody Prior to Shipment:

el easeds by ime and Date | Received by Time and Nave
LB s, ST 31794
(O
i
Samples shippad to: G +

Samples shipped from ESA b‘: /‘O'VQ Gow;) __ Date 3/{61/?0

air 8il1 Ko

Date ‘3‘/:.\/3/4

Sanpies reczeived by:

company

15201 RED HILL AVENUE. SUITE 11T TUSTHY, C& 826BC-738E 1 4714i 258-6520 / Tetecany 17141 286-D37F
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Curtis & Tompkins, Ltd., Anaivticat Laboratories. Since 1878
250 S. Boyle Ave. Los Angales, CA 90023, Phone (213) 269-742, Fax (213) 266-5328

)
i
)

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

e e A — —— —— v A P N S . G . ——— A T S ——— A T ———— —— — —— et Wl M Y S i Sk S ——

i e

R Dy

LAB NUMBER: 25654

CLIENT: CARNOT

REPORT ON: FIVE SOURCE SAMPLES

N S ST I L)1)

PROJECT #: 5862

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

. ¥ Director

berxetev _ wiimingior Los Angeles




176 ! - 4 , . T I T t-f ) ...\.3
220-50 153 LT . _ ..h [ ]
ﬂ . — ] Mm.m@w XTI ke GLl
ob |79 | Fs 43T K27/ WS £ T M 20 ] N TTY O oo
0'8 65| Ps 8L b “BLTT 99°7€9 |L30|gsd (LI
LR S LDy ] ﬁ.@ .h.m. \uum Wh _U M&N \IM.QNW QN.Q Mw.Q — rY) w_‘i |-|N.\o\ —
__ usen 2302 oL | 3¥| =S 8L 53 52| 189 |90 Lo[ T HeI | TRTG T
T paJanedag 431t} — . 31 79 FrX T
| P 05| 55 iT] 56 GeZ | - 929 [BO[ITo[ TIgET | iEY
PIJIA0IRY sJabudu] o6 [ | e o OF T2 728 [¢CUeCQ s si | a-b"

pepro] saabujdu] @ U.M hl..W i 7k 714, 09722 N uﬁ. .mumw i.i..wu.vin. i..mn]w‘
Fr33un) ojup “358) o uiey o9 |E¥+]| %8s 74 I 90% | 55927 [BLORL 0| FEH | THYT
" poussH %03/% 557079 L
T B *p31d31|0) JIIRN 59 ["9]9s EL| 96 857 E7.35:1C R AT KT ¥eo1 |"1-3
4.t dway yoma oL [T5]35 IL[ 33 5 RGN A L AT
do * dua)l JNY ol [P =% cl] 62 95| < -S17 |§F9|TTV| BTer | i-9
By T WV Bny v 0-3 |99 | 55 LL] 8 doz | 3E-&i9 |fLolile|” "hiar |"5.37
. Bm} 'ssaag yaes E3 AL T R eT T T

T t2 **1on Bdurs ol |85| 55 30| 23 4/ A C L A2
t teiiu 59 |75|53 ANy 37T : ISoy ol e
. AR EE 3L| 6 . | 9521 18 809 |[yel950| €oSi §-0

Kavuwng 1$3) 6up [ wnnoep | So | anp | weap | ang | wp aqodg | yoeig bujpeay W | 4o awj| uj04

*g534y *dug JILIYH J2IY a|daeg

LTR1213 g TSeanyiaddwd] SUOJY | PUO] J332H
-— (LLIF]
g e
ing  up Bujpeay Hg  ew) *q*] Gep payeabojug -

TR JIIIN 21 *@*1 xog Jabuydup T/ ) M defadagoy paunssy

U0§IvAqf 18D 359)-34d - - 1®l0 FANISJOY Pawnssy

18911504 . - \ " o 7 Wv A4 4IRIS paunssy

153 ~944 - - F e w d3 *10144 \E_e '1d Jewyp] apduvg

SEL 033 UL CITA WD - - NN PA ‘J333K - 35 tbs teauy xawg

Tped] sidues - - "of 4319 B "U} '$53d¢ Dja3auudvy
$y29Yy) eI [6)  [3deis) (PuI]IN  13eH ~duj $0 teyeq 132l 944

3y6ian 346N _

SE-he-%@ v T (pu3/r4mas) "10A 4213y 9 [ ga ssoreasdy
= j0 '35 **dwal udjquy o 1 P E\n (1) -%H_t 40432307 ajduvs
“G4? PO T A=Zon sy III.I\.-,_..AWnl 1N v...&% QiAo g 3 .muﬂ.m\ul.._lo\-j::.:t

RTINS Tl g

T AN AT A T

b A AR LR Tt ot a RatiI I LB TR I B

TR A R TTN B T A enn maer e 1 A P = A A A 4 A ek okt o on} 8 mmen &




SRt e

PRI

3t
Y
A
o4
-3
&
Hy
i
3
@
i

3
k]

7
A
4
A

Fx

Catera e A L LD

ETRR . LT
L e T

—

. CARNCT 05/17/90
SAMPLE TRAIN TEST SUMMARY

‘Test Number.............. 7-Cr

» .
Client/location..........PGE/MORRO* Date......... trvacaasenss 3/04/90

Data BY.Q‘...........-.... KCH

Test Method.....+sss¢.....CARB 425 Sample Location..........APH FG OUT

Flle.l----..-.---.-......... OIL Reference Temp (F)-c..--- 60

Contr01 Box #......o-oc-c Es-ll Unit-.o.....o....--..olou 3

Pitot Factor seecessaccace 0.840 Meter Cal Factor...e..:«. 1.0000

Stack Area (sqg ft)....... 324.00 Sample Time (Min)........ 112
Bar Press (in Hg)........ 30.30 Nozzle Diam (in)......... 0.198
Heter vol (acf) * 4 8 & & P& s s 4‘9" 837 Meter Temp (F) " e 8 8 "8 l - " 8 80.3

Stack Press (iwg).cceco... -0.20 Stack Tenp (Fleceeecasses 272.2

OO OO DO DO XOKOOFONOOO O P

Vel Head (iwg).eeeeeeeon. . 0.6350 02 (%):. from CEM.v.c.... -  4.51

from peortakle... 4.70
Liquid Vol (ml).cenanccen 121.9 C02 (%): from CEM........ 12.19

calculated...... 12.05
Meter Press (iwg)........ 0.69 Start/stop Time..........0944/1120
S5td Sample VOl (SCF).civecctecvencncccnnasescsvonssasannccansss 48.62
Metric Sample Vol (cubic MeterS).cscecscccccccccacssasonnsnanae 1.38
Moisture Fraction...cseeeesenscaseancne Cecenccssneasacnsassenns 0.104
stack Gas Mol Wt-.-..-I..--II-.II--l............".‘C.O....... 28.85
stack Gas velocity (ft/sec)..-.l.-.‘...............'...I...... 52.30

Stack FlowRate (wacfm)._....'......l......---......'.'-ll.....1'016'786
Stack FIOWRate (dscfm).‘--..-....--.-.I..‘.-I................“65‘_4"_493

Isokinetic Ratio (¥)......... csssesssvecencemsssnanns cessenona 100.47
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Cb Curtis & Tormpkins, Lid.

t

- LABORATORY NUMBER: 25603-2 DATE RECEIVED: 03/13/90
CLIENT: CARNOT DATE ANALYZED: 04/09/90
PROJECT #: 5838 DATE REPORTED: 04/18/90
LOCATION: SUBMITTED BY CLIENT _ PAGE 5 OF S

SI}MPLE ID: 3-FO
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; PARAMETER AS RECEIVED BASIS

' (¥ by Weight)

; ASH CONTENT _ 0.02

1 CcarsoN _ . 83.90

é HYDROGEN 11.82

5 NITROGEN : | 0.11

i OXYGEN | | 3.76
SULFUR 0.39

i SPECIFIC GRAVITY ' , 0.9322

' CHLORINE BY X-RAY DIFF. (mg/L) 130

i BTU/LB. - 18,736
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E iA Energy Systems Associates acorporanon

CERTIFICATION OF SAMPLE RECEIPT

Samples: /Zo)cc-/—‘?": .
Sample No. ~>//0>

(Project No.-
Test No. Complete Description

I N S A Lhld 4 XIPT vocddh [ = 5 -8
_L{_Q%_QL_%@‘.;-_A#_CA)

SR st G S TN o e e T
&) sl el orlis,
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44T s . Lz ) Do nZonl?)
]S Do) S XRLO-2 po Mod A D - BoS o)

| ys? ' D= 200 '/{W(x}
] Lhain of Custody Prior to Shipment:

1 .

‘ 5.Re1eased by _Time and Date - Received by . Time and Date

i /Ay 4 .

Pz 8 /// A 2500 .;/?/95

‘ Samples shippad to: sz: 5-;;,:-52,_,5:3 ,éiZ

3

Samples shipped from ESA by: ;;/— Zoe Date 7/7/90

Carrier: Air 8117 No. 4/0"‘ GOL - DS Be
. o ;
rr s (¥ -
) . _ _ rd .y
Cangies received by: /_).Kf%% Dare
- 1

15891 RED HILL AYENUE, SUITE M0, TUSTIN, CA 92680-738B8 / (7141 259-3520 / Telecopy” {7141 250-0377
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E j A Energy Systems Associates acorroranon

CEETIFICATION Of SAMPLE RECE:ST

Semples:
"e.mp‘e No.’
{Project No.
Test No. " Ccmp]ete Descriptign

g
t
i
1 ‘ B3

i Y K
g
‘
- chain of Custody Prior o Shipment:
,FR%Ie%eﬂy Time and Date Recgived by Time and Date

| _ ‘ o 3111190 ‘JQIJ@(‘MLK%’&?‘ 5120 [§o(% (200
() .
Samp?es.shipped to: _ U g . ‘E’QS-@\ N

ERR-REOMPYE! LF 3 SR I

Sampies shipped from ESA by: UNSJ/'} _]RMS{-Q{‘ Date 5/\? L?O
Carrier: pir Bill Ko. j‘?’\d% ;

T e [T TSN VORPI-RU PR NPTV SORCY A SN
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E A Energy Systems Associates acorroration
Cocdlririm
CERTIFICATION OF SAMPLE RECEIPT )
Sample No.
(Project Na.

Test No. Comp]ete bPescription

//:a;;./ Gl Zob 209 O ) O [ ?ao_,p /)

okl 258 A F 635 o ] e ol ol s (1)
T Cof  _Teb-s3% , Fad phasd Zgin o L)

G & Z =30, Sl toad i é;j P Gl
G- Teb-s56 £

Chain of Custody Prior to Ship;ment:

IReleased by, /7 Tjme and Date Received by Time and Date )
! // //,Z
,/”/:25?Zij:;ﬁ2%7”/ /900 3}/274;

Samples shipped to: 6‘//5* oo’ /ML\_

i

Sampies shipped from ESA by: ("sy_ ~ fate = Jt/'St:
, Air 8111 Nn.

samples

Dlate 3,//3 /¢ o
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Page 2 of 3

¢. Mass emissions, 1b/hr

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

Gaseous Emissions, 1b/hr

M = ppm x 10-6 MWi 1b/1b mole . ooy 4 60 min/hr

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

4. Emissions Rates, 1b/106 Btu

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

g " 105[3 64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%05, fuel)]
6 HHV, Btu/1b ‘

-

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

c. Gaseous emission factor

1b/106 Bty; = ppm; x 1076 x Wi lb , 1,p, 209
1b mole sV 20.9-%02
d. Particulate emission factor
" 20.9
/106 gty = € x — 2 x F x ———
7000 gr 20.9-%02
These calculations are routinely performed on ESA's computer.
£S& D3-007

RE\'. 01,85‘
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LABORATORY NUMBER: 25598
CLIENT: CARNOT

PROJECT #: 5837

LOCATION: SUBMITTED BY CLIENT

o ——— ——— ——— kL

‘ b Cuntis & Tornpkins, Lid.

DATE RECEIVED: 03/13/90
DATE DIGESTED: 03/22/90
DATE ANALYZED: 04/10/90
DATE REPORTED: 04/16/90
PAGE 14 OF 25

o —— A A S —— o ——— v i i i i " e

METAT,: LEAD FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHOD 6010

C&T 1D SAMPLE ID SAMPLE VOLUME
1 REAGENT BLANK 50
2 FIELD BLANK 50
3 3-MTLS 50
4 v4—MTLS 50
s 6-MTLS 50
5D 6-MTLS 50
5S 6-MTLS 50

METHOD DETECTION LIMIT = 3 ug/SAMPLE.

o — .  ————— A —— - ————— T e ———

LEAD
ug/SAMPLE

35
36
8.3
25
40
39
8&%

—— ————— . ————— T —————————— T ——— T ———— — T — ————— — P} — — ——— . s 5 it "D gy . S ———————— by

T L o — —— N o . — ——— A ——

RELATIVE % DIFFERENCE:
SPTKE % RECOVERY:

————— S —————— T T ————————————— i — " ———— Y s




fil : . ‘ b Cunis & Tompkins. Lid.

¥ LABCRATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
5 CLIENT: CARNOT DATE DIGESTED: 03/18/90
"~ PROJECT #: 5837 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 16 OF 25
METAL: MANGANESE FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 6010 - ELEMENT NOT RESPONSIVE BY GFAAS/STD ADD METHOD

— et e o — o e i P S T e S W —————— — P T S S S . . S S S S — — ——

1
2
]

‘. C&T ID  SAMPLE ID . SAMPLE VOLUME MANGANESE
5 : | ug/SAMPLE
; 1 REAGENT BLANK 50 ' 4.2
] 2 FIELD BLANK 50 86
] 3 3-MTLS 50 36
4 4-MTLS 50 8.8
: 5  6-MTLS - 50 . 19
- 5D 6-MTLS 50 19
- 55 6-MTLS 50 88%

b A v ———— T ————————————— - e T T T ——— . T~ — ————— T v T T — — T ————— — ————

R e L L LTy - TR PRI . SVORA S S

[ ——————————— e R e e it

i RELATIVE % DIFFERENCE: 1
T SPIKE % RECOVERY: : - 88

- —————————————————— . . Ty T T Wt Yol A " o — s b s o A . T " —




‘ b Curtis & Tompkins. Lid.

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/16/90
CLIENT: CARNOT DATE DIGESTED: 04/05/90
PROJECT #: 5837 DATE ANALYZED: 04/05/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 18 OF 25
METAL: MERCURY FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
EPA METHOD 7471

L . . o — A T —— o S T M T mm ek s G . - —— . I A A SN T T S T T S S S S S S S S S S e S S S o e SN L S G S v e e ——

C&T ID SAMPLE ID SAMPLE VOLUME * MERCURY
ug/ALIQUOT

1 REAGENT BLANK SEE NOTE ND (22)

2 FIELD BLANK SEE NOTE ND (28)

3 3-MTLS SEE NOTE . . ND (14)

4 4-MTLS SEE NOTE. . ND (25)

5 6-MTLS : SEE NOTE - ND (13)

5D,  6-MTLS . SEE NOTE ND (13)

58 6-MTLS SEE NOTE 97%

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

——————— T ————————— T . A T . e ek S ke S ey M S S S — o — v

—— o ———— —————— — ————— —— — - U T ——— Tt ok e i el Sl S A S L S —— ——— — -

RELATIVE % DIFFERENCE: - <1
SPIKE % RECOVERY: ' , 97

—— R g T — " ——— i — . — " ——————————— ——— . e} ————————————




f
Ty
.4

i h Curtis & Tompkins, Lid.

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
4 .. CLIENT: CARNOT DATE DIGESTED: 03/19/90
%t PROJECT #: 5837 DATE ANALYZED: 04/02/90
3 - LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90
f PAGE 20 OF 25

—— — —— T i o i ks T i S e A D S ——— T —— T ————————————_ . ) W~ ———

4 ' METAL:  NICKEL IMPINGER CATCH
i METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE
A EPA METHOD 6010

% “ C&T ID SAMPLE ID SAMPLE VOLUME NICKEL

1 - ug/SAMPLE

1%-- 1 REAGENT BLANK 50 1.4

ig ' 2 FIELD BLANK 50 31

fgr' 3 3-MTLS 50 3.9

'j'- 4  4-MTLS " 50 2.3

§ 5  6-MTLS 50 88

i 50 6-MTLS 50 86

gf; 55 6-MILS 50 83%

e METHOD DETECTION LIMIT = 0.6 ug/SAMPLE. K
QA/QC DATA INFORMATION: T

7 RELATIVE % DIFFERENCE: - s

SPIKE $ RECOVERY: 83

—— i e e S ———————— " ————— T . 2} ekt i ks oy o o . . e e el T T P P T R R N R M A - — ——————
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LABORATORY NUMBER: 25598
CLIENT: CARNOT
PROJECT #: 5837

LOCATION: SUBMITTED BY CLIENT

‘ h Curtis & Tompkins, Ltd.

RECEIVED: 03/13/90
DIGESTED: 03/19/90
ANALYZED: 04/02/90
REPORTED: 04/16/90
22 OF 25

. e ——————— T A S v S L L Sk - T . = Ty o b o = A b T T S S L S e v T W A T S SN NS W TR W S S

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

EPA METHCD 6010

. ——— i e T —— e P . ————— s T — — . — . i o . st S

C&T ID SAMPLE ID

1 REAGENT BLANK
2 FIELD BLANK

3 3-MTLS

4 4-MTLS

5 6-MTLS
5D 6-MTLS

5s 6-MTLS

SAMPLE VOLUME

50
50
50
50
50
50

SELENIUM
ug/SAMPLE

ND (3.1)
ND (2.8)
ND (2.8)
ND (2.8)
ND (2.8)
ND (2.8)

- ————— ———————— T ———— S —— . v S —— Ay s YN A e e o ————

——— ——————— T ——————- " ——— — — T ———— T — T . T — T T " — . T .

RELATIVE % DIFFERENCE:
SPIKE % RECOVERY:

— ———— — T ——— T — T —— T — —_ i it S . . M2 A ey ey S A W L AN ey g WS L . S N AN MR R S e ——
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i b Curtis & Tompkins, Lta,

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5837 DATE ANALYZED: 04/02/%0
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 24 OF 25

—— . o . ——— T — —— S S L S S T e T A S ————— T ————— - —

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

EPA METHOD 6010

——  — — ———— S e S W S L S YR M . S A A e — i i - i A ————

Cs&T ID SAMPLE ID . SAMPLE VOLUME ZINC
: ug/SAMPLE
1 REAGENT BLANK 50 3.9
2 FIELD BLANK 50 16
3 3~MTLS 50 - 11
4 4~MTLS 50 16
5 6~MTLS : 50 14
5D 6~MTLS 50 | 13
55  6-MTLS _ 50 _ 68%

METHOD DETECTION LIMIT = 0.6 ug/SAMPLE."

. vy . S —— S —————— T — —— T Ty T, T S T o T T ———— T . S D D T

s e el T . " Y W . o ik, e S o i A T T — - o oy p ek N . N i e e A .

RELATIVE % DIFFERENCE: 4
SEIXKE $ RECOVERY: : 68

oy e Sl L L S ke T —— T — i ————— ———— T T ——— T . — . — T ——r ——
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E ] A Energy Systems Associates acorroration

CERTIFICATION OF SAMPLE RECEIPT

Samples:
anpte Sample No. /ZOJ'(:/ =7 5’//09

{Project No.
Test No. Complete Description

- /éiag-=¢f Zh L SLURTe>-203 40, Lo (el Foc

) O, s‘rA (/G’OJ\ .

Ll 79D os5, Z—%.M.L—;-@x*
(/;r X7, _Z;*gq,u-&(./?fé . *

FLetle | Sl VD s, Zol bi, e /c’nceq-A"w—y-
VPl O Srasopun [ ftls ol

G Lrife ._zé2ﬁéL_;Z:2ii:_4S%;__4Z:;==£525;h4é2a1:4£2£sf;s=.J%;;Zhj?"fﬁ

£220, 2y -0)
G- STA s ,<?Q2£&_:7F';j§ :2§C> - 74 ;f L K2 Q L,

(L2 Q. /'%pa_é&tza-g

Chain of Custody Pridr to Shipment:

Released by Time and Date Received by Time -and Date

—

Samples shippad to:

Samples shipped from ESA by' é é e 4 Date

Car (Q_-?’ Air Bil: No,
Samples received by: /; u[ pate £ /t3/90

!

..ompanv e A‘fa’-

15991 RED HILL AVENUE. SUITE 110, TUSTIN, CA 926807388 / (T14) 259-9520 / Telecopy. 1714) 259-0377

£SA 05-057
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Appendix C.8

Chromium

CR 71106-2088



METALS EMISSION CALCULATIONS

Client/Location: PGAE/MORRO

F Factor: 9035
Reference Temp (F): &0

e

;

t

x

¥

?
v
[EN
i
[

Fuel: oil

ELEMENT: HEXAVALENT CHROMIUM
Test ug/train  Vmstd x02 Qsd ug/m3 Lb/hr Lb/Mibtu
2.40 49.30 5.02 647615 < 1.72 < &.17E-03 < 1,28E-06

<
7-Cr W 1.05 48.62 4.70 454493 WD 0.76 ND1.87E-03 ND 5.54E-Q7
< 1.13 48.32 6.78 5648840 « 0.83 < 2.01E-03 < 6.89E-07

Average ug/m3

< 1.10 . ’
Average lb/hr

< 2.682-03

Average Lb/MMbty

<  8.39E-07
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4 15991 RED HRL AVE. SUITE MO _TUSTIN, CALIFORNIA 92680

SUBJECT ﬂjm-u’m &/n u/;irm_,//Wm ,gn; JOB NO. Y27’

SHEET NO.

/of_L.

DATE

77
COMPUTED BY /ﬁ% DATE ﬁéﬁo_cnscxzo BY
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E j Energy Systems Associates acoreoaanon

CERTIFICATION OF SAMPLE RECEIPT

Sample5°
Sample No. - D//02
{Project Ko.

Test No. Comp]ete Bescription

/~Z0 Tt~ =T oY
3= 0 3/3/50 7

Chain of Custody Prior to Shipment:

Released by . » Time and Date Received by Time and Date

LS A
/,.//%Ja’// '-?//-:-*0/?00

Samples shipped to: @;/r 4...,/_/’:-7_,4__

Samples shipped from ESA by: W Date = /’BA‘G

Carri o = Air 8111 fo.
Samples received by: /%a—g?/ Date ’2_43 éa
Company: - Lo ,é_Zb_’zdéL__f—- : s

16991 RED HILL AVENUE, SUITE 110, TUSTIN, CA 92680-7284 7 {7121 259-9520 / Tarecopv: {714) 259-0072.,

£SA GL-057




Curtis & Tompkins, Lid., Anawvtical Laboratories. Since 1878
1250 S Boyle Ave. Los Angeles. CA 90023, Phone (213) 269-742), Fox (213) 268-5328

4 DATE RECEIVED: 05/01/90
DATE REPORTED: 05/10/%0
PAGE 1 QF 2

g LAB NUMBER: 25853

CLIENT: CARNOT

REPORT ON: FOUR OIL SAMPLES

ke, N b,

PROJECT #: 5783 & 5838 . B

e ek bd.,‘..-(.‘l

LOCATION: SUBMITTED BY CLIENT

RESULTS: SEE ATTACHED

—— e —— A ———— Sy —— T — R P T r T e —— . . .k = S . e b AN A M . ———— . o ———

4 : Reviewed By

Laporatoyy pirectors
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Source - PGE MORRO 3
BY - KCH
Y'SPECIES VOL.%
., CH4 92.702
-’ C2H6 4.172
C3HS8 " 0.634
. C4H10 - X 0.043
£ C4H10 - .N 0.053
" CSH12 - T 0.017
C5H12 - N 0.013
.. C6H6 : 0.021
. CO2 1.399
- N2 0.954
Total ‘
WT.% 100.01
+: Discrepency -0.01
" GAS MW = 17.34
F @(68)= 8,586
F @(60)= 8,456

GAS FUEL

C

11.12
1.00
0.23
0.02
0.03
0.01
0.01
0.02
0.17
0.00

12.60
72.67

1b./scf=

L1} F"

3.71
0.25
0.05
0.00
0.01
0.00
0.00
0.00
0.00
0.00

4.02
23.21

0.0457

0.00
0.00
0.00
0.C0
0.00
0.00
"0.00
0.00
0.45
0.00

BTU/SCF=
BTU/1lb.=

FACTOR CALCULATIONS
DATE -
TIME -

1b./1lb-mol. (Fuel)
H (o]

20-May-90

19:02

0.00
. 0.00
0.00
0.00
0.00
0.00
0.00
.0.00
0.00
0.27

1035.95
22673.63
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I G TERF 2a.9 4.7 5.3 6.9 0.0 0.0 0.0 0.0 3.0 0.0 0.0 2.9
Y Y =Ty w0332 FW S6 0.5017

gy = auTo . .

i, =T ETH  PROP . I-BUT  N-BUT I-PEN N-PEN. Cée co2 MIT  HHV 6 STATUS DATE/TIME
\-f n. 563 4,023 0-568 0.051 0.064 0.020 0.016 O.OZ3 1.516 0.5%6 1034, 70 0,6025 ON LINE O3/06/90 16249
el ’

2 . uNIT MCE EB MR ot HR nCFL EB1 " MCF2 EB2 MCFS a3

i ‘ 1 936.6 15%.0 6.0 0. 0. 93s.4 155.0 0.0 0.0 2.0 5.0

3 2 3.0 c.0 0.0 Q. 0. 0.0 0.0 0.0 0.0 0.0 0.0
T '3 2235.9 389.3  240,9 ~as. 9oL, 22T0.9  B49.3 0.0 0.0 0.0 0.0

L 2 1STT.9  IN7.& G0 . o. 17,9  307.8 0.0 0.0 0.0 0.0
g MCF EB/HR MCF ED

! x5 zEPT 5303.1 =392.3 &3TT. 9 L5787

o M m2 M3 na “3 LTS n7 2] "9 MO Mrt 12

i i3 D 7.3 9.0 49,9 1.1 8.0 0.0 0.0 0.9 0.0 2.0 0.0 [
"y WG PRES 261 0.9 c4.1 T 2702 0.0 o0 0.0° 0.0 Q.0 0.0 0.0 D.0
g TImS xF.4 Y 27.0 256.9 Q.0 (- 3] 0.0 0.0 [ ] Q0.0 2.0 [ ]
‘ = BTU  10Ti.o F SG 0.e02T .

1 ALy - AUTO

| & mete  ETM PROP I=5UT  N=BUT  1-PEN N-PEN  Co falord NIT  HHV 6 STATUS  OATE/TIME
i on. o7y 4.071 2.550 0,089 0.042 0.020 0.0le 0.023 1.475 0.983 1034.82 0.6022 O LINE O03/06/%0 17149
13

FEESRY 11 &4 MCF EB MeHR ) ] HCF1L £m neez EB2 nIF3 EBZ
1o i 1181.0  i9S5.3 DU . 0. 118,90 195.5 0.0 0.9 0.0 0.0
3 - .o 3.0 oo 3. a. a.0 o0 3.0 0.9 0.2 o0
s M D322, 1.0 Jel.o . Ly, 24203 4010 u. i [N V.0 Q.0

! a 18T5.5 04,1 3.3 - o. 1835.8  J04.1 .0 0.0 0. 5,9
il NEFH £b- AR ACF &k : - .

i AP T A ] MORRQ BAY POWER ALY

.

) L6780 658, 4 =03, 3 17a.7

2} "2 M3 rtd ns (-3 "7 -] i ML i mz
. 18.2 o gv.z 0.0 0.0 2.9 0.5 0.0 0.6 0.0 Q.0 )
.. 2<.3 2.0 3. 7.2 0.0 o0 .3 a.a . o0 0.0 8.9
: 277 4.3 26.0 28,2 0.0 5.0 9.0 S 0.e o by 0.0 ! 0.0
1035, 7 Fu  S$6 o.-324
SUTO

’ STH  RRIP  I-BLT  M=pUT  [-FEN N-PEN LA« coz NIT  HHY SG sTATUS  DATE/TIMS
?, 3.i%s 9,532 G.08s €.058 0.018 G.015 G024 1,439 0.997 1034.99 S.5019 DN LINE  QFsGe, 0 18353
4 nCF EB M v R mCF1. EB1 moF2 €82 nCF3 EBZ
4 1427.2  2T5.7 0.0 a. o. 1427.2 23s.3 0.0 0.0 0.0 o
: D0 2.0 0. . N 0.0 ) .9 0.0 0.2 0.9
: BI85 ATE.2 313.4 3t 2477, 2849.5  475.2 0.0 2.0 0.0 0.3
i 2Ta%._x  A25.S 0 o, ER I=a9.s 428.8 0.2 o 0.0 oD
E mOFe [ moE EP )

H . " E LI R T 9

|

i

i
' .
k|

3
4
it
"




o
4 .
A
s
o
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-
i
i
Vel LIV L. KW D e dwi s
i 3 - auTd
] i mETM €M PROP 1-BUT N-BUT  I-PEN N-FEN CTb» caz NIT W S8 STATUS  DATE/TIME
g 12.See 4173 G550 O.044 O0.0%7 ©0.017 0.014 o0.021 1,487 0.970 1033.20 0,402 ON LINE 03/06/%0 12249
3 UNIT noF EB PR s HR ncF EB) PCF2 EBn2 ncrEs EB3
;i . 1 12504 2089 0.0 0. 0. 12%0.4  2068.9 0.0 0.9 0.0+ 0.0
1 2 5.0 o> 0.0 0. 0. 0.0 0.0 0.0 0.0 0.0 0.0
i s 5124.3 T17.0  34U.2 Tis. 313, Siz.T  S17.0 0.0 0.0 G.0 0.0
A 4 2578.2  #83.2 0.0 . o. 7678.2  443.2 .0 0.0 0.0 0.0
" MEFH £3/RR HCF €B ‘
; GRS DEPT $867. 4 710%.1 7122.8 T=a87.7
;oL " 2 3 ne 273 "z na e 710 M1t "2
) o oP 176 0.0 100.3 87.9 0.0 0.0 0.0 0.0 - 9.0 3.0 .0 .0
3 @ PPES P 0.0 21.1 23.3 0.6 a0+ 0. 0.0 Q.9 0.0 0.0 0.9
‘ AVG TEMP 29.4 2.8 26.9 26.5 0.9 0.9 0.9 0.0 0.0 0.0 0.0 0.0
L L] 1033.3 Fu S8 0.2012
3 ovRLY = AUTD .
3. - mETR ETW  PROP 3-3UT N=BUT  [-FPEN N~PEN o+ coz NIT  HHV S5 sTATUS TRTE/TIME
7 soumse 40222 0.563 D.047 0.061 ©.019 0.01s 0,022 1.413  0.992 1035.%4 0.502% ON LINE  O3/0a/90 13049
)
i - ulT ncF ES MWHR " HR HCF1 EBI =CF2 (3:-1 FOFS SEX
{ 1 18244 23s.% 0.0 0. 0. 1424.4  2Ja.d 0.9 0.0 0.0 0.0
;‘ - - L) - 0.0 o 0. 6.0 9.0 8.0 0.9 6.0 0.0
' < -g=y1.% 472.e Ii13.4 I13. 942%, 28%1.3  #73.8 2.0 2.0 0.0 L)
] 4 ZTaol.d LRSI 0.0 o Q. 2580, 3 A80.9 .0 0.G 0.1 [
: MOFH SE/HR HCE ER
zas SEPT 49021 71544 7049.7 7292.0
M1 Mz "3 ) ] 27 M7 me - =10 mi 12
i a3/06/90  MORRG ZAY POWER PLT
ave DR oL 8.9 91.7 85.3 0.0 0.0 0.0 0.9 .1 0.0 0.0 0.9
© aud PRES 2%.3 0. 3.0 2%.n 0.0 6.0 ¢.0 0.9 .0 0.9 9.0 0.0
Fawa TEMP 29.3 &%, 8 27.1 25.5 Do 9.0 T, . .0 9.0 0.0 9.0
R4 BTL  LUTé.D Fu B8G ©0.5028
HOURLY — AUTR
aAsng METHM ETH FROY P-BUT N-BUT 1-PEN N=FEN Co+ co2 NIT HH 6 STATUS CATELTIME
; 32,745 &.0T3 0,631 Gobss 0.039 0.018 0.918 0,022 t.451 0.98% 1034.38 2.2013 ON LINE GI/0&/90 13189
unlY 2 = MWHR e HA e EB1 MIFD £p2 wCFZ EBT
! 1438.8  25%.2 0.0 o. a. 1478.9 238.3 9.0 0.0 2.9 6.0
2 0.0 D0 0.0 o. - 0. 0.0 0.0 0.0 0.9 0.0 0.0
3 BF7.0 470,34 I13.7 1=, 9492, 2877.0 476,43 2.0 [ 9.0 0.0
4 238a.6 3952 0.0 a. 4. 23066  I9S.2 3.¢ n.o 0.9 0.0
MCFH EA/HR MCF €p
GRS DEFT 5525, % 750,32 4923.7 7175.7
=i M2 m3 na [y o Ma "7 ME "9 LI ~il [ g By
. fakalile Lol ~ o R N a0 [ Y i, RS
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L L& AuTa

T mgvw EvH PrOP  I-BUT N-BUT - 1-PEN N=PEN Cév £ NIT G STATUS  DATE/TIME

i g a7% 4.218 0,482 0,044 D034 0.017 0.013 ©0.021 1.380 0,977 1036.73 0.86012 0N LIME O3/08/9C 09135

4

1o et HEF =) MWMR L) HR HCF 1 ERY MCF2 €82 nCFS D3

o t 1250.2  207.3 0.0 0. o.  12%0.2  207.3 3.0 0.0 8.0 3.0

- - 0.9 Q.0 9.0 o. 0. 0.0 0.0 oD 8,0 0.9 0.0

1 e 191.4 asT. . I 4% 2. 2309, 3181.4 =27.5% 0.0 0.9 0.0 0.0

+ 4 2478, 0 44,0 0.0 Ou o. 2878.90 ALL D Q.0 9.0 0.0 [* ]
o MCFH 3 /MK ncF £B

CoR pERY 2072.2 7331.9 7030. 5% 73%0.8

i 1 n2 "o ma . N7 . =3 Lad M0 M1 H1Z

T wmE  DP 17.5 0.0 1024 a7.4 0.0 5.0 0.0 0.9 b.0 o. 0.0 2.0

I a3 FRES %5 0.0 1.4 24.% 2.0 2.0 0.0 .0 G.0 0.0 7.0 0.0

Lo

4

; :

i

|

l

f

—

—



CR 71106-2088

Appendix C.10
Radionuclides
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RAQIOCHEMISTRY
EXTERMAL DOIIMETYR Y
NUCLEAR SERVICES
MAQIOBICAREAY

United States Testing Company, Inc.

AGRICULTURAL SERVICES

: Richtand Division AMALYVIEAL SHERIETRY
\ 2800 GEORGE WASHINGTON way TeLLuTION comROL

i RICHLAND, WASHINGTON 99352 (509) 375-3131 HAZAROOUS SUSITANGE
¥ March 30, 1990

3

A Arlene C. Bell
4 Carnot
“ 15991 Red Hill Avenue, Suite 110
i Tustin - CA 92680-7388
:
g Dear Ms. Bell:
4 :
E Enclosed are the gamma, gross beta and gross alpha results on
the Fuel 0il samples sent to our laboratory to be analysed.
I1f you have any questions or comments, please call me at (509)
375-3131. ' '
Sincerely,
© .. - UNITED STATES TESTING COMPANY, INC.
) 7 David Anerson =
N Chemist
Radiochemistry

VA , el
Mo Qi

Enclosure

xc: Robert Swoboda
File
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Cur LET‘TERb ‘AHU REPORTS AME FOR THE EXCLUSIVE USF OF THI CLIENT TI* WHOM THEY ARE ADDRESSEL. AND THEY AND THU MAME OF THE UNITED STATES TESTING
COMPANY INZ OH ITS SEALG OF INSIGNEA ARE WOT TO Wi USED UNDE® ANY CIRCUMSTANCES IH ADVERTISING TO THE GENERAL PUBLIC AND MAY KOT BE USED In
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‘ b Curtis & Tompkins, Lid.

LABORATCRY NUMBER: 25598 DATE RECEIVED: 03/13/90
CLIENT: CARNOT DATE DIGESTED: 03/13/90
PROJECT #: 5837 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90 -

PAGE 13 OF 25
METAL:  LEAD IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATZD 8/28/85
METHOD CF STANDARD'ADDITIONS - EPA 7421

. ———— —— o —— . o e . NI YU S A S . S S S S D S S W S S S S S AL M S Sl SR S M TR T ey S AR e S —

STANDARD BLANK .
INFORMATION STD1 = 10 ul SAMPLE + 10 ul 0.00 STD
STD2 = 10 ul SAMPLE + 10 ul 25.00 STD
STD3 = 10 ul SAMPLE + 10 ul 50.00 STD
C&T ID  SAMPLE ID ' LEAD
ug/SAMPLE
5 6-MTLS BLANK 0.0007 1.6
STD1 0.0151°
STD2 0.0261
| STD3 0.0386
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9993
SAMPLE VOLUME 0.05
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‘ b Curtis & Tompkins, Lid:

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/16/90

CLIENT: CARNOT DATE DIGESTED: 03/1%/%0
PROJECT #: 5837 DATE ANALYZED: 04/G2/30
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 11 OF 25

—— it Ao S e . ——— T T ————— I S S S T T ——— T  ——— — ——— . ] S iy il Aok o ks e i Sl

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

—— A o AN A S S T T —— ] b ikt A S A . S A ——— — — — ——— A

C&T ID SAMPLE ID SAMPLE VOLUME COPPER

ug/SAMPLE
1 REAGENT BLANK 50 8.9
2 FIELD BLANK 50 . 18
3 3-MTLS 50 19
4 4-MTLS " 50 | : 19
5 - 6-MTLS 50 9.8
5D 6-MTLS 50 10
- 58 - 6-MTLS- : - - 50 . ___ 95%

LIMIT OF DETECTION = 0.8 ug/SAMPLE.

T S —————— A —— T g Yl T —— ] T S o . ol ok A ———— ———— —— ———— ——— A A — — ——— — - i

O A s B T T T T ——— . ] ] N oy o T b ki vl b P Al S i ik = . S S S MR W S ———

RELATIVE % DIFFERENCE: . ' 2
SPIKE % RECOVERY: L - 95

e kb e R e e e S ——
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‘ b Curtis & Tormpkins, Lid.

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
CLIENT: CARNOT DATE DIGESTED: 03/22/90
PROJECT #: 5837 _ DATE ANALYZED: 04/10/90
LOCATION: SUBMITTED BY CLIENT _ DATE REPORTED: 04/16/%90

PAGE 9 OF 25
METAL: CADMIUM FRONT FILTER AND PROBE/NOZZLE WASH
METHOD: METALS EMISSIQONS IN EXHAUST GAS PROCEDURE DATED 8/28/89

EPA METHOD 7131

—————— ———— i T — i, T — — o —— T — T ——————

C&T ID SAMPLE ID SAMPLE VOLUME CADMIUM
ug/SAMPLE
1 'REAGENT BLANK 50 ' ND (0.41)
2  FIELD BLANK 50 | 1.3
3 3-MTLS Y 0.68
4 4-MTLS . 50 0.59
5  6-MTLS 50 ND (0.41)
5D 6-MTLS 50 ND (0.41)
55 6-MTLS | 50 : 77%

o —— " ————— " ——— T —— T —— 7 e T T S oy e, S T i i N ———— T T ————— -

T — e S S T S L S . S A S Sy o S gy s o S . S e o T T — " — — T T —— — e

RELATIVE % DIFFERENCE: : <1l
SPIKE % RECOVERY: ~ 77
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‘ b Curtis & Tompkins. Lid.

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5837 DATE ANALYZED: 04/05/90
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 7 OF 25

@ i —— > . . ot 25— ] . 40} S o P S S . S = (. o T e A e i S

METAL: CADMIUM IMPINGER CATCH
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/83

METHOD OF STANDARD ADDITIONS - EPA 7131

—— e — — ——— T A o — T T S A S A S S A S b S S R i T o S S sl S o o

STANDARD BLANK
INFORMATION STD1 = 10 ul SAMPLE + 10 ul' 0.00 STD
STD2 = 10 ul SAMPLE + 10 ul 2.50 STD
STD3 = 10 ul SAMPLE + 10 ul 5.00 STD
C&T ID  SAMPLE ID CADMIUM
ug/SAMPLE
1 REAGENT BLANK  BLANK 0.0049 0.14
: STD1 0.1021
STD2 0.1810
STD3 0.2772
INSTRUMENT FACTOR: 1
CORRELATION FACTOR: 0.9984
SAMPLE VOLUME .05
2 TRIP BLANK BLANK 0.0049 1.1
STD1 0.3607
STD2 0.4448
STD3 0.5306
INSTRUMENT FACTOR: 2
CORRELATION FACTOR: 1.0000
SAMPLE VOLUME 0.05
3 3-MTLS BLANK 0.0043 0.36
STD1 0.1671
STD2 0.2347
STD3 - 0.3687
INSTRUMENT FACTOR: 2
CORRELATION FACTOR: 0.9824
DILUTION FACTOR: 0.05
¢ 4=MTLS BLANK €.0048 0.94
STD: 0.2198
STD2 0.2800
STD3 .3372
INSTRUMENT FACTOR: 2

CORRELATION FACTOR: (.298¢
DILUTION FRCTOR: 0.05




‘ b Curtis & Tompkins. Lid.

sy ;_‘-,

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
, +CLIENT: CARNOT DATE DIGESTED: 03/19/90
T PROJECT #: 5837 DATE ANALYZED: 04/02/90
3 LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90

PAGE 5 OF 25

ey e o e S ———— — . . i . ——— iy - —— v ———— W  —————— T T T —— . ——

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

—— e rd o P e S . o i A ————————— W —————  f—————————— ——— T — " —— — —————— ——

5 CsT ID SAMPLE ID SAMPLE VOLUME BERYLLIUM
1 ug/SAMPLE
i 1 REAGENT BLANK 50 ND (0.086)
% 2  FIELD BLANK 50 ND (0.06)
- 3 3-MTLS 50 ND (0.06)
4 ~ 4-MTLS 50 NDP (0.06)
5  §-MTLS 50 : ' ND (0.06)
5D .6-MTLS ) 50 : ND (0.06)

5 6-MTLS 50 82%

———————— — ————————— i TP  w—b  ———— T —— ] ST} T —— T ———— T — T —— ————— . - —

e s A A — A P S T W S . S Y M A S S S A S S S WA S e N M WE AP M e e G A M T e — e S ————

RELATIVE % DIFFERENCE: <1l
SPIKE % RECOVERY: 82
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Cb Curlis & Tompkins, L!d

LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90
CLIENT: CARNOT DATE DIGESTED: 03/19/90
PROJECT #: 5837 DATE ANALYZED: 04/02/90
LOCATION: SUBMITTED BY CLIENT . DATE REPORTED: 04/16/90

PAGE 3 OF 25

o o i S T S S S Sk b e v T A S — o A S —— A A P — ———— — . S ——— T T N T — S o —— ——

METAL: ARSENIC IMPINGER CATCH
METHOD: .METALS EMISSIQONS IN EXHAUST GAS PROCEDURE DATED 8/28/89
METHOD OF STANDARD ADDITIONS - EPA 7060

- e —— T — — S P S Sk A A Al S U S . S D A ———— . W Y T ——— . o ————

STANDARD BLANK
INFORMATION STD1 = 10 ul SAMPLE + 10 ul 0.00 STD
STD2 = 10 ul SAMPLE + 10 ul 25.00 STD
STD3 = 10 uwl SAMPLE + 10 ul 50.00 STD
C&T ID SAMPLE ID ARSENIC
ug/SAMPLE
5 6-MTLS BLANK 0.0283 3.6
STD1 0.028 - ’
STD2 0.074¢6
STD3" 0.1099

- INSTRUMENT FACTOR:

4
* CORRELATION FACTOR. 0.9968

SAMFLE VOLUME 0,08-- . -

* NOTE: 1/4 DILUTION REQUIRED TO ACHIEVﬁ'ACCEPTABLE CF

R
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: | Curtis & Tompkins, Ltd., Anaivtical Laboratories. Since 1878
; 1250 $. Boyle Ave. Los Angeles, CA 90023, Phone (213) 269-7421, Fax (213) 268-5328
3

3

é DATE RECEIVED: 03/13/90
4. DATE REPORTED: 04/16/90

f - PAGE 1 OF 25

LAB NUMBER: 25598

L M i e

CLIENT: CARNOT

REPORT ON: FIVE SOURCE SAMPLES

[P

PROJECT §: 5837

PR, S TPA AR 4

LOCATION: SUBMITTED BY CLIENT

-

RESULTS: SEE ATTACHED
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CARNOT | 05417/90 =ﬁg
SAMPLE TRAIN TEST SUMMARY .3
— %
Client/Location..........PGE/MORRO: DAte.cicnncnannomonna ce-. 3/02/90 ﬁ
Test NUMbEr...... veeveee. 3=MTLS * Data BY..veeeeeoevenoons . KCH .WE
Test Method..... teeeseeeDRAFT EPA: Sample Location..........APH FG OUT ‘ﬂ;
= QIL ; Réference Temp (F)....... ' 60 .
COntrol BOX $eeveeeeeeees ES=2811 * URiteeeueeaio.... ceeeaeas 3
Pitot Factor ............ 0.840 : Meter Cal FactOr........s 1.0000 ;33
Stack Area (sq ft)....... 324.00 : Sample Time (Min)..... cas 112 o
Bar Press (in Hg)..... . 30.40 : Nozzle Diam (in)......... 0.198 ;;5
Meter Vol (acf).......... 48.112 * Meter Temp (Fleeeoo.. cenn 83.6 )
Stack Press (iwg)........ 0.31 * Stack TEmP (F) eveennrnnne 268.7 'ﬁf
Vel Head (iwg)...eeee.... 0.5770 . 02 (%): from CEM........ 4.02
. L from portable... 5.62 i
Liquid vol (ml)«eceves... 104.4 * CO2 (%): from CEM........ 11.85 ;
) ° calculated...... 10.73
Meter Press (iwg)........ 0.58 : Start/stop Time..........0940/1209
St SAMPle VOl (SCF) cvvveeceseoncsneonnasananamanenns ceeeaeaas 46.80
Metric sample Vol (cubic meters)............... ceeeeenesaanas . 1.33
Moisture Fraction...L................... ..... G estseressasacana 0.094
SEACK GaS MOL Whuuueeurenroeeearosoecnonsaceeenceaaoasneeacens 28,82 o200
Stack Gas Velocity (ft/sec);...................:.............. 49.65 Jg
Stack Flow Rate (WACED) s s eeonnnenonancennneannnns . . 965,269 %fb
Stack Flow Rate (ASCEM).eevevenniocvennsacacsonscsasncnscnsnnns 634,443 :
Isokinetic RaAti0 () .vveceeteecisescacnsenesacannesenscncoaneens 99.75 ?

chd Tl
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METALS EMISSION CALCULATIONS

Client/Location: PGLE/MORRO

F Factor: 9035
Reference Temp (F): 60 -
Fuel: oil

ELEMENT: ZINC
Test  ug/trsin vmstd X2 - Osd we/md3  lb/he  Lb/MMbtu
Z-MILS < 113.00  46.80  5.62 634443 < BS5.26 < 2.02E-01 < 6.57€-05

4-MTLS 330,00  48.59 5.52 677726 239.81  6.088-01  1.B4E-04
5-MTLS < 115.00 44,30 5.79 665816 <  B7.70 @ 2_.19E-01 < 6.84E-05

© dmae oo e ok

Average ug/m3

N

< 137.5%
Average lb/hr

< 3.43E-01
Average Lb/MMbtu

' < 1.06E-04




METALS EMISSION CALCULATIONS

Client/location:  PGRE/MORRO

i F Factor: 9035

i Reference Temp (F): &0

-4 Fuel: oit

3

3

B ELEMENT: SELENIUM

¢ Test  ug/trsin  Vmstd %02 osd . ug/m3 tb/hr  Lb/Mibtu
3 '

3 3-MTLS < 6.10  46.80 5,62 634443 < 4.60 < 1,09€-02 < 3.S5E-06 .
4-NTLS ND  6.20  4B.59 5.52 &777256 KD 4.51 ND1.14E-02 ND 3.45E-06
6-NTLS ND  7.30  46.30 5.79 655816 D 5.57 ND1.39E-02 ND &.34E-05
¥

q

:
|

<4
f Average ug/m3
f‘é —_ - - I - — -
é’ < 4.89
%

; Average Lb/hr

; < 1.21E-0R

g

Average Lb/MMbtu .
i < 3.78e-06

M b eaa R Tl bt b e A b S il L B LRt By ST e v il ol

P LS - .
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METALS EMISSION CALCULATIONS

Client/Location: PGZE/MORRO

F Factor: 9035
Reference Temp (F): 60
Fuel: oil

ELEMENT: NICKEL
Test ug/train  vmstd
3-MTLS 950.00 456.80

4-NTLS 27.00 48.59
6+MTLS $10.00 46.30

ﬁverage ug/m3

476.79
Average lb/hr
1. 16E+00

Average lb/MMbtu

- or

3.70E-04

02 Qsd ug/x3

5.62 634443 né.76
5.52 &77726
5.79 665818 654.00

Lb/hr

1.706+00

19.62  4.988-02

1.73E+00

{b/Msbtu

5.53e-04
1.50E-05
5.61E-04

R
3
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METALS EMISSION CALCULATIONS -
Client/Location: - PGLE/MORRO

- F Factor: 9035

- . Reference Temp (F): &0
1 ' Fuel: oil

) . . ELEMENT: MERCURY
g Test  ug/train  Vmstd %02 osd ug/e3 Ib/he Lb/sdbty
! I-MTLS ND 53,00 £56.80 5.62 634443 ND  39.99 ND9.SOE-02 ND 3.08E-05
1 - 4-KTLS ND  68.00 48.59 5.52 477726 KD 49.42 WD1.25E-01 ND 3.7BE-05

i 6-MTLS ND  60.00 46.30 5.79 665816 ND  45.76 ND1.14E-01 ND 3.57E-05
¥
B
. 1I

i

:

:‘g = T c AVQI‘BI_IQ"!SINS o T - o N - - o
e .

i D 45,05

-

:= Average lb/hr

: W 1.19E-01

: Average Lb/MMbtu

| ND  3,.4BE-05

4

3

2

4




METALS EMISSION CALCULATIONS

Client/Location: PGE&E/HORRO

F Factor: 9035
Reference Temp (F): 60
fuel: oil N

ELEMENT: MANGANESE

Test ug/train  Vmstd %02 Qad ug/m3 Lb/hr

3-MTLS 61.00° 46.80 5.62 634443 46.02 1.09e-01
4-MTLS 13.00 48.59 5.52 6Trr2s .45  2.40E-02

Ib/MMhtu

3.55e-05
7.264E-06

6-NTLS * 16.00 46.30 5.79 665816 * 12.20 * 3.04E-02 & 9,51E-06

*FRONT HALF ONLY--IMPINGER CONTAMINATED.

Aversge ug/m3
22.56
Average lb/hr
5.46E-02
Average anDtbtu

1.7T4E-05




[EVSID P

X KETALS EMISSION CALCULATIONS
Client/tocation: PGLE /MORRO

_ F Factor: 9035
3 ) Reference Temp (F): &0

. Fuel: oil

- ELEMENT: LEAD

: Test ug/train  Vmstd x02 Qsd ug/ad ib/he
3 3-MTLS 11.00 46.80 5.62 434443 8.30 1.97e-02
1 4-MTLS 28.00 48.59 5.52 47726 20.35 S5.16E-02

&-MTLS 44,00 46.30 5.7% 665816 33.56 B.3&E-02

;

i

!

i

i

i ] _ Average ug/ud

: 20.73 .

Average lb/hr
5.168-02
Average Lb/MMbtu

1.508-05
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METALS EMISSION CALCULATIONS

Client/Location: PGEE /MORRO

. F Factor: 9035 .
Reference Temp (F): 60
Fuel: oil
ELEMENT: COPPER
Test ug/train  Vmstd X02 Qsd ug/m3
3-MTLS 18.00 456.80 5.62 634443 13.58
4~MTLS 15.00  48.59 5.52 &77726 10.90
6-MTLS 3.460 45.30 5.79 665816 2.75
Average ug/m3
.08
Average lb/hr
2.226-02

Average |b/MNbtu

6.99€-06 -

tb/MMbtu

1.056-05

8.35E-06
2.14E-06
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RADIAN

Analytical Data Summary

- _ Page: 2
Energy Systems Associates
Radian Work Order: PO-03-055
Method:Aldehydes by HPLC (1)

List:ESA Analyte List - : : e L S
Sample 1D: 2A-FORM (A%B) 25-FORM  (AL8) .~ 4=-FORM * (ALB) 10 A-FORM (A-
. - : s £8)

Factor: | 0.267 0.267 C o 0.267 0.267
Results in;‘ ) total ug - tatal ug total ug
. B SOTA - 02& 7 0LA
Matrix: . AIR . AR AlR
Result Det. Limi Result Det. Limi Result Det,
Formaldehyde 7.78 7.84 p 1.96 Brd 0.950 2 0O
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RADIAN

Energy Systems Associates
Redian Work Order: P0O-03-055

=N

Analytical Data Summnary Page: 4

A,Ha‘tl_‘ix:

Method:Aldehydes: by. KPLE (1)
List:€SA Analyte List
Sample 'ID: L

Factor::
Results in:

_ METKCD BLANK

i Result Det
! Formaldehyde 3.55 8

s

=1

=)




RADIAN

COEPORATION

Energy Systems Associates

Sample History

Page:6

t

i Radian Work Order: PO-03-055
. Sample Identifications and:ﬁ_gtea o
sample 10 BLANK #1 FIELD SPIKE #1:BLANK MATRIX SPIKE ~ METHOD BLANK
h PO W . pup .
Date Sampled . o
Date Received 03/713/90 103713790 03/13/90
; Matrix AIR AIR:
| L o7 11
4 <
. idehydes by HPLC
; Prepared a3/15/90 03/15/90 03715/90 Q3/15/90 03715750 03/15/90
- Analyzed 03/17/%90 03/17/90 03/17/90 03717790 03/17/90 03/17/90
Analyst Js s Js Js 38 Js
i File ID ESA25 ESA26 ESAZT ETAt ETA2 ESA29
i 8lank 1D ESAZ29 ESAZ2? ESA29 ESA29 ESA2? ESA29
: Instrument V5000 vs000 V5000 V5000 V5000 v5000
g Report as received received received received received received
: .
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SPECIES

Kaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b+k)fluorant
Benro(a)pyrene
Indeno(1,2,3-cd)py
Dibenzo(a,h)anthra
Benzo(g,h, i Jperyle

Average Total PAYM

A A A A A

ND<
ND<
ND<
ND<
ND<

AVERAGE STACK PAH EMISSIONS

ug/dsem

5.401
0.012
0.134
0.017
0.014
0,012
0.012
0.012
0.012
0.012
0.012
_0.012
" 0.012
0.012
0.012

5.70

{b/hr

1.41E-02

ND< 3.12E-05
3.49E-04

< 4.55E-05

< 3.726-05

< 3,.126-05

< 3.126-05

< 3.21E-05
ND«< 3.12E-05
dD< 3.126-05
NO< 3.12E-05

- KD< 3,12E-05

ND< 3.12E-05
W< 3. 12E-05
W0« 3.126-05

< 1.49E-02

Lb/MMbtu

4.18£-06
ND< 9.22E-09
1.028-07

< 1.35e-08
< 1.TGE-08
< 9,22E-09

< 9,226-09

< 9.4BE-09
ND< ©,22E-09
ND< 9 22E-09
KD< 9.226-09
NO< 9.22E-09
ND< 9.22€-09
KD« 9,22E-09
NG« 9 22¢-09

< &.41E-06
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CARNOT 05/17/90
SAMPLE TRAIN TEST SUMMARY
[]
Client/Location......... .PGE/MORRO* Date....eccevencassas eee. 3704790
' |
Test Number --------- 'EEEE V-PAH ® Data By-.--o -------- s a9 KCH
[ ]
Test Method..............CARB 429 * Sample Location.......... APH FG OUT
*
FUEl...venvesevansssaancns OIL * Reference Temp (F)..... . 60
*
Control BOX feceaansccass ES=28 * Unit.....cceccvevcccacsces 3
°
Pitot Factor .....cco0000 0.840 ® Meter Cal Factor...cees.. 1.0000
*
Stack Area (sq ft)....... 324.00 *  Sample Time (Min)........ 168
*
Bar Press (in Hg)eeeeeoows 30.30 ® Nozzle Diam (in)......... 0.196
[ ]
" ®
Meter Vol (ACf).ececcces. 69.988 @ Meter Temp (F)leveseeneess 79.3
*
Stack Press (iwg)..oveeecas 0.05 @ Stack Temp (F).eeceeecvess 267.3
* .
Vel Head (iwg)e.ccceeees. 0.6090 ®¢ 02 (%): from CEM........ 4.44
. ° from portable... - 5.28
: qu‘_’.l—d VOI’ (ml_)-.--------- 160-2 * c_02 (%) from cm...-.-.. 12-24
= " Salculated.l.. .. - -11. 62
Meter Press (iwg)..c.eeeae. 0.57 ® start/stop Time..........0932/1300°
°
Std Samplevol (SCF)l...l......-‘.....l.....l....l.l-......... 68-39
Metric Sample VOl (CUDLIC MELEYS) eeeeeevcrevessosscssancannesss 1.94
Moisture Fraction....cecececcescncesnnene teeacretecaaanne cesas 0.098
staCk GaS Hol Wt......................----..-.--...c...-c----- 28l88
StaCk Gas velocj-ty _(ft/SEC)..............-.--------n.....----- 51-01

Stack F1OW RALE (WACEM) e« eesveceosvoacnascanssocesosssccanneees 991,542

Stack F1oWw Rate (ASCEM) eveveeceesoceanencosesnsnsscnsanseanaes 647,370

Isckinetic Ratio (%).lC....III--..-..-‘II.‘....-'.'QQ--....... 97.20
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CARNOT 05/17/90

SAMPLE TRAIN TEST SUMMARY

Client/lLocation........ ..PGE/HORRO: Dat@.eeerecrisctanaaananns 3/04/90
Test Number..... feeeee.. B-PAH e Data BY.:oenonanns e KCH
Test Method..............CARB 429 : Sample Location.......... APH FG OUT
- Fuel...veceossccevannnrnan OIL : Reference Temp {(F)....... 60
Control Box #...¢000000en Es-28 : 117+ & 8 I 3
Pitot Factor ........... . 0.840 ® Meter Cal Factor.........  1.0000
Stack Area (sq ft)....... 324.00 . Sample Time (Min)...e..--. 168
Bar Press (in Hg)..... .;. 30.25 : Nozzle Diam (inj......... 0.196
— _ .
Meter Vol (acf).ecveveeass 79.284 *# Meter Temp (F)oewoeceeannn 80.6
Stack Press (iWwg).e...e... 6.31 . Stack Temp (F)eoeeonceoeas 269.8
Vel Head (iwg)eeeseocccees 0.7600 : 02 (%): from CEM....ccss 4.33
. . ) o from portable... 5.62
Liguid Vol (®1)}7eevecie.: -181.0 @ CO2 (%$): from CEM........ 12.33
Meter Press (iwg)........ 0.70 E Start/Sto;aéggi????::::::1502??6;2
Std SampPle VOL (SCF) cveeeereacccacosnaoscacnasscsoesssasacssss 77.18
Metric Sample Vol (cubic meters)....................;......... 2.19
Moisture Fraction..................,;.. ........ crresseeceevas . 0.098
Stack Gas MOl Wh..c.iueeennsnccocassssanncsscassssnssssasssncs 28.86
Stack Gas VeloCity (ft/seC)..ceceecsiecsceccansectacncnncennns 57.13

Stack Flow Rate (wacfm)-----.-o--...-----.-.-.O.'c---l.c.l....ll'llo,sos
Stack Flow Rate (dSCfm)._........-. ------- LIE R BB B R BN B I R B 2 ] 721’805

ISO]’-lnetiC Ratio (%).-.----.c.-.o.---clo.Oo.O.C..ooounoocacooo 98139
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CARNOT 05/17/90
SAMPLE TRAIN TEST SUMMARY
*
‘Client/Location......c.... PGE/MORRO* Dat@....ccevcancccnncanncs 3/05/90
1 Test Number..... e o-PAH * Data BYootencnnaananonens : - KCH
Lo Test Method......... «....CARB 429 : Sample Locatiom.......... APH FG OUT
3 - Fuel.....cceeneee Ceave s OIL E Reference Temp (F).:uvvs.. ‘ 60
3} ) Control BoX f.ceeectiscens ES-28 : Unit...e. e eedennnanns 3
% 1; ﬁfL;Pitot Factor ....ccceeees 0.840 : Meter cal Factor..f. ..... 1.0000
k Stack Area (sq ft)....... 324.00 ® Sample Time (Min)....e... 168
Bar Press (in Hg) eeeeroen 30.25 : Nozzle Diam (in).ceeecsas 0.198
e Meter Vol (acf).csaevesss 78.522 ®# Meter Temp (Fleceeo--.. cesa 83.2
Stack Press (iWwg)...-.... 0.19 ® stack TEmP (F)eveueeoonns 276.5
P Vel Head (iwg)..eveveee.. 0.7550 : 02 (%): from CEM........ 5.63
2o L. * from portable... 5.92
T - Liquid Vol (ml).......... . 169.,1 * CO2 (%): from CEM........ "11.17
: ® calculaved.,.... 10,26~
. Meter Press (iwg)...csees 0.71 : Start/stop Time..........0844/1205
Std Sample Vol (SCF)ucerecceaancarsonsveorenns tere st s enateenenn . 76.08
ﬁ; _ Metric Sample VOl (CUDiC MELEES)iveeieceeeeeserassocnnncnsanes 2.15
£ . ' Moisture FractioN......eeeeeeac.. ceetretereranas tereeresenaaan 0.094
3 E SEACK GAS MOL Wluuteueeeeennoneaanoaneoocasnaeosnnenonasossnnss 28.87
% Stack Gas VeloCity (ft/SeC)ieeveccaccancsscanceassasnssnasasss 57.20
! Stack Flow Rate (WACEM) ¢ e vucerncnanreonnnoasseanaoanenaasaeasl, 112,039
Stack Flow Rate (dsCfm) v cvevevnrenecnscenascancanas eecesasssres 719,645
i Isokinetic RAtiO () eeccueccrccrnonanereaeanncncananns 95,32
P
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METALS EMLISSION CALCULATIONS

Client/Location: PGLE/MORRO
f Factor: 9035
gReference Temp (F): 60
Fuel: ] Hl

ELEMENT: CADMIUM by CARS 424

Test ug/train Vmstd xo2 Qsd ug/m3 Lb/hr
3-c0 | 2.00 48.62  5.95 683709  1.45  3.72E-G3
4-CD 1.00 48,48 6.52 645168 0.73 1.81e-03
6-MTLS ND< 0.50 48.43 5.09 471959 ND« 70.36 KD<9 . 17E-Ch
Average ug/m3
< 0.85

Average lb/hr
< 2.15e-03

Average Lb/MMbtu

A

£.71E-07

Lb/HKbtu

1.14E-06
5.97e-07
2.72e-07
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Benzene Emissions

Client/Location: PGLE/MORRO BAY UNIT 3

Reference Temp (F)
F Factor, Gas
02,% Gas

&0
B456
5.37

Stack Flow Rate,Gas fuel(dscfm) 701737

GAS FUEL

TEST 10A, ppb
108, ppb
102, ppb

AVG, ppb
STACK AVG,lb/hr
AVG, b/MMbtu

ND<

Benzene

ND< -

ND< 1
ND< 8.67E-03
RD< 2.34LE-06

— ot -

F Factor, Oil

02,% oit

9035
5.92

Stack Flow Rate,Oil(dscfm) 719645

0il Fuel

TEST %A, ppb
98, ppb
9C, ppb

AVG, ppb
STACK AVG, b/hr
AVG, lb/MMbtu.

Benzene

ND< 8_89€-03
KD< 2.50E-06
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TEDLAR BAG DATA

Client/Project % ‘\'E,/MDILKO RA‘(

By N0

Date 3-5-9p Unit 43
) Bag 10 No. _ Bag ID Na. Bag ID No.
Test No. q{\-' e Q83— !-1{— e~ Ho
Sample Rate .Si/.ﬂ\;a—. 5 l/m_w- ) Q/w\..v-
Start Time 1S {005 {0 L\S
Stop Time A9 10725 o5
Sample Location| F-2_ B-1L D-2-
Date -0 unit & 3 By %
Bag ID No. hag ID No. Bag-ID No
Test No. A-HC  lep-He  i6c- He
Sample Rate ‘6U«\.¢~ ’ .SIQ/W:"— S L/ Mo~
Start Time QL{O 1015 nsS
Stop Time VOO Toale 1{}e}
Sample Location 1L D‘L B"L

Notes: ?uﬂ,_m} poth _ Soapr e MeET poun TE AR BALS TPelos
TO WG Spandte -
- A% w4 od  Ow
5:26-% Vel D o 4as

ESA DS-070
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Appendix C5

Formaldehyde
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': = FORMALDEHYDE EMISSION CALCULATIONS
CLIENT/LOCATION: PGIE/NMORRO BAY UKIT 3
. FUEL: . oIL
: F Factor: 9035
L Reference Temp (F) 60
1
: Test ug/trai Vvmstd %02 Qsd ug/sdsef  ug/ad peb Lb/hr Lb/MMbtu
_ 2A-FORM .37 0.1 5.86 595108 10.7 376.4 297 8.388-01 2.95E-04
2B - FORM o 53 3.63 5.86 595700 2 T.oT  mn 7 tos S§ . 52€-01 - 1. QLE-DL
4-FORM  ND< 0.24 1.17 6,02 &714647 WD< 0.2 ND< 7.2 ND< 6 ND<1.826-02 WD<5.73E-06
. AVERAGE : 620556 < 6.0 < 210.6 < 166 < 4.70E-01 < 1,45E-04
i L)
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