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SECI'ION 1.0 

INTRODUCTION AND SUMWRY 

Carnot, formerly the California Division of Energy Systems Assodate$ was contracted 

by Pacific G k  and Electric Company (PG&E) to conduct air to& emission testing at Morro Bay 
Power Plant, Unit 3 as required as the California Air T& Hot Spots Information and Assessment 

Act of 1987 (AEUSS). Tats were conducted at full load as follows: 

.. 

Emission Tests While Burning Natural Gas 

Flue gas samples were collected in triplicate using single point sampling and analyzed 

for the following substances: 

0 Benzene 
Formaldehyde 

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

Emission Test While Burning Residual Fuel Oil I 
Flue gas samples were collezted downstream of the boiler air preheaters and analyzed 

for the following substances: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Benzene 
Formaldehyde 
Polycyclic Aromatic Hydroarbom (PAHs) 
Arsenic 
BerylIium 
Cadmium 
Chromium (Total and Hexavalent) 
copper 
Lead 
Manganese 
Mercury 
Nickel 

1-1 
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Phosphorus 
SdeniUm i \  Z i C  4 

Flue gas flowrate and moisture content were determined using CARE Method 2 and 4. A residual 

fuel oil sample was a n w e d  for metals (EPA Method 6010). suifur (ASIU Method D129-64). 
chlorides (ASIU Method D808-87), radionuclides and higher heating value. 

i 

I 

The tests were conduded on March 14,1990. The Carnot test team members were: 

Vikrarn Reddy, Kevin Hop& Jim Mulligan, Russ Pence, and Mike Schmitt Bob Beard and 

Bob Wagoner of PG&E coordinated the tests. The testing- observed by a representative of the 

San Luis Ob- Air Pollution Control District. 

: I  
j 

i i  i 
j 

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

L 
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TABLE 1-1 
SUMMARY OF ORGANIC EMISSIONS 

F'G&E MORRO BAY UNlT 3 
MARCH 1990 

species Fuel Oil Natural Gas 

Benzene, 
PPb 

Ib/KScF, 

lb /h  
lb/MMBm 

Formaldehyde 

PAH (total) 

m c1 

ND < s o x  104 
ND <2.78x lo3 

ND <a.agx 1 0 3  

C210.6 
c 166 

< 0.470 
< 1.65 x 104 
c1.8 x 10' 

< 1.49 x loz 
<4.41 x lo4 
t r . 6 ~  110-3 

ND <I 

ND <234 x 104 
ND <2.42 x lo4 

ND x 105 

4 3 . 9  
c 19 
c0.063 

ND c - species not detected 
< - species not detected in at least one replicate sample 
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TABLE 1-2 
SUMMARY OF METALS EMISSIONS 

PG&E MORRO BAY UNlT 3 FUEL OIL 
MARCH 1990 

Arsenic 2.u x 10'' 6.73 x lo4 734 x 1 0 3  

Beryllium <6.78 x IO4 -2.14 x 10' <234 x 104 

Cadmium 231 x IO' 720 x 10.' 7.86 x IO4 

Cadmium by CARE 424 e215 x IO3 ~6.71 x 10-7 ~ 7 3 2  x 10' 

Total Chromium 129 x 102 4.04 x 104 4.41 x 10" 

Hexavalent Chromium 4 . 6 8  x 103 4.39 x 107 <9.15 x lo4 

copper 2.22 x 10-2 6.99 x lo4 7.63 x lo" 

Lead 5.16~ lo3 1.60 x lo5 1.75 x 10' 

Manganese 5.46 x IO2 1.74 x IOJ 1.90 x 10' 

Mercury ND c1.11 x 10-1 ND <3.48 x 10" ND <3.80 x 10" 

Nickel 1.16 3.70 x IO* 4.04 x 10' 

Selenium <121 x 10' 4 .78  x lo4 <4.12 x 10' 

Zinc c3.43 x 101 < 1.06 x IO4 < 1.16 x 10' 
fkosphoraur * 1.99 q.qq a I &  y.srxlo-' 

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

+PAOS+-A~ c&jco.kd L u  Fypl oil  audf35;s 
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TABLE 1-3 
FUEL ANALYSIS SUMMARY 
PG&E MORRO BAY UNIT 5 

MARCH 1990 

Parameter Average 

Btu/lb 0 
carbon, % 
Hydrogen, % 
Oxygen, % 
sulfur, % 

Chlorine, mg/L 
Arsenic, mg/L 
Beryllium, mg/L 
Cadmium, mg/L 
Chromium, mg/L 
Hexavalent Chromium, mg/L 
Copper, mg/L 

Mercury, mg/L 
m g a n e s S m g / L  . 
Nick4 mg/L 
Selenium, mg/L 
Zinc, mg/L - 
Phosphorous, mg/L 

mg/L 

18,764 
8459 
1204 
287 
035 

E30 
ND <1.1 
ND < 0 2  
ND <0.2 
032 

ND <050 
ND <0.4 
ND <1.1 
ND CO.10 
-0.66 

23 
ND <1.1 

0.95 
7.78 

_c 

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

1 -5 CR 71109-2088 



TABLE 1-4 
FUEL ANALYSIS SUMMARY FOR RADIONUCLIDES 

PG&E MORRO BAY UNlT 3 
MARCH, 1990 

Sample 
Average 

m / g  

Average 
Error 
p w g  

Alpha 

Beta 

K-40 Gamma 

6.19 x lo-'* 

3.65 x lo-'* 

1.00 

1.04 

9.03 x 10' 

4.19 x 10' 

Other Gamma as 
(3137 

958  x 1 0 9  1.74 x 10" 

* Result less than overall analytical error 

1-6 CR 71109-2066 
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SECTION 2.0 

UNTT DESCRIPTI ON 

.. Morro Bay Unit 3 is a Babcodc and Wdcox radiant reheat boiler with a rated capacity 

of 216 x lo' lb/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. 

I 
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SECIlON 2.0 

DESCRIPTION 

This seuion disrzlsses the test conditions, test schedule, sample location and test 
>I ' 
I . . procedures. .'i ; 
~! 

::1 3.1 TEST CONDITIONS AND SCHEDULE 

I 

3 

;j i 
All tests were performed with the M e r  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 Obspo APCD, continuous sootblowing was in effect while firing 02. Table 

3-1 lists the unit load and heat input during each test 

3 k 
. .  
'1 

? .  

.. 
.! $ 1  

Testing was conducted on fuel oil from March 1-5, 1990. Triplicate tests were 

performed for each andyte. Benzene, formaldehyde, velocity and moisture tests were conducted 

on gas fuel on March 6,1990Tl'he testing schedule is presented~in Table 3-l-~-- 

. . .  

1 

~~ 

~> ~~ ~ 

. .  . .  
? I  , .: \ 

3 2  SAMPLE LOCATION . .  

: .  

: I  
.i i i .  
.s 

Measurements were performed at the existing 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 pons per duct- For each isokinetic tes& a four-point traverse was 

made at each sample port providing a %point measurement grid A sketch of the sample location 
is provided in Appendix C.l of this report. 1 

1 
i 

i 

3-1 CR 71109-2088 



TABLE 3-1 
UNIT OPERATIONS AND TEST CHRONOLOGY 

PG&E MORRO BAY UNTT 5 

TY~C or Load Thmnai Inpur' 
Test No. TCX Date r i e  Fuel MW M M B l U / h r  

'&Form 
S F o m  

3-MtL 
3-cd 

4MtL 
4cd 

5 c r  

6-M* 
6cd 

7-PAH 
7.0 

a c r  
8-PAH 

9-kB.C 
9-p- . 
lo-Vel 
10-kBF 
1OA-Form 
lOB-Form 
lOCForm 

Formaldehyde 
Formaldehyde 

MuaL 
Cadmium 

MU& 
Cadmium 

cr/cr*6 

M a &  
Cadmium 

PAH 
Cr/Cr*6 

cr/cr*' 
PAH 

Bcmmc 
PAH 

Flolvrate 
' h n e  

Formaldehyde 
Formaldehyde 
Formaldehyde 

3/1/90 
3/1/90 

3/2/90 
3/2/90 

3/2/90 
3/2/90 

3/3/90 

3/3/90 
3/3/90 

3/4/90 
3/4/90 

3/4/90 
3/4/90 

3/5/90 
3/5/90 

3/6/90 
3/6/90 
3/6/90 
3/6/90 
3/6/90 

1905/193s 
1953/2023 

9341l219 

142b11643 
142b/1648 

922/1156 

1M)1/1810 
l559118l2 

93211300 
944/llLx 

1405/1620 
1m/1a?4 

W / l l O S  
wm 
9l3/1021 
940/1115 
1032/11u2 
1110/1140 
11471l217 

Oil 
Oil 

Oil 
Oil 

Oil 
Oil 

Oil 

Oil 
Oil 

Oil 
Oil 

Oil 
Oil 

Oil 
Oil 

Gar 
GaS 
GZ5 
GaS 
GaS 

342 
342 

340 
340 

340 
340 

us 
33.5 
335 

335 
us 
us 
33s 

345 
345 

342 
342 
342 
342 
342 

3242 
3242 

3254 
3254 

3254 
3254 

3,212 

3 3 2  
3,212 

3204 
3204 

3204 
3204- 

3284 
3284 

2954 
2950 
2950 
2993 
2993 

Oil flowrates measured using a totalizing flau man. Gar flom recorded on mMol mom strip Chanr 
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1 .. . . . 

TEST PROCEDURES 

Test procedures for the measurement of non-uiteria pouutants are presented in 

Table 3.2 This table summarizes the number of test repticat- test durations, test methods and 
method detection limirr achieved for this test program. Descriptions of standard procedures are 

included in Appendix A. Additional information and modifications to scandard procedures are 

presented in the following secrions. 

^ ^  
2.2 

By s p d  permission of the San Luis Ob- County Air Pollution Control District, in- 

stadc 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 Wter holder lining and the probe lining were teflon to eliminate metal contamination 

of the sample. 

33.1 Gaseous Emissions 

Gaseous emissions (0, and COJ were measured using Carnot's Continuous Emissions 

Monitor ( E M )  described in Appendin A. This system meets EPA and CARE requirements for 

gaseous species. A portable 0, sensor was used to perform a 28 point 0, traverse in conjunction 
with each isokinetic test  CO, was measured continuously at a Gxed point in the due+ 

O2 and CO, were measured in conjunction with all tests according to EPA Method 3A 

to provide data for molecular weight and dilution calculations. 

33.2 Velocitv and Moisture 

Velocity and moisture were determined in conjunction with all isokinetic tests according 

to =A Methods 1, 2 and 4. Non-isokineuc smgle 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 ch& on the sensitivity to pitch angle were performed. These checks were to veri@ 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. 

3-3 CR 71109-2088 



TABLE 3-2 
TEST PROCEDURES 

PG&E MORRO BAY UNIT 3 
MARCH 1990 

Test Merhod 
No. Duration Measurement Reference Detection 

Parameter Replicates Principle Method W t  

PAH 3 180 GC/MS CARB 429 13 ng/m' 
per species 

Formaldehyde 39 30 HPLC CARB 430 8 PPb 

Benzene 39 TedlarBag GC/PID CARE 410A 1-4 PPb 

Total Chromium 3 120 

Hexavalent Chromium 3 120 

Metals 3 I20 
(As Be, c4 Q. 
aS Pb, Ms Hg, 
Ni p, se, zn) 
Cadmium 3 120 

0 2  In conjunction 
with a l l  tests 

co2 In conjunction 
with all tests 

velocity & In conjunction 
Moisture with all isokinetic 

tests and separate@ 
on gas fuel 

Fuel Oil 2 - 

AAS CARB 4 k  0 3  pg/m3** 

Ion CARB 425 05 pg/rn3" 
Chromatography 

A A S  Draft EPA 0.1-13 pg/rn"* 
Metals Method 

Flame AA CARB 424 03 pg/m3 

Electrochemical EPA 3A <OJ% 
cell 

Nondispersive EPA 3A < 0.5% 
infrared 

Pitot Traverse EPA 1.2 
Gravimetric EPA 4 

Metals EPA Method 6010 
Sulfur ASTM Method D129-64 

Chlorides ASTM Method D808-87 

* Three replicates while k i n g  fuel oil and three replicates while firing gas 

' ** Assumes 2 m3 sample sue 

CR 71109-2088 3-4 
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3.33 Metals 
Table 3-3 summarizes the analytical methods and detection limits for trace metals tests. 

Reagents and filter blanks were anal@ for all trace metals A mandatory check for matrix effects 

was performed for each metal, except hexavalent chromium, by spiking one sample. If the recovery 

was less than * 25% of nominal, all samples were analjzed using the method of standard additions. 

A duplicate analyxis was performed for each metal Acceptable for duplicates was + 10%. 

Because of matrix effects for some metals, 0% recovery was reported for graphite h a c e  

measurements. 'Ihe 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 

Where GFAAS detection limits were higher than ICP, then ICP 

- 
used. 

- 
was used. 

Recoveries are listed with the metals data in Appendix C7. 

. Triplicate samples were collected for metals analysis; two samples at the no& duct and 

one sample at the south duct Arsenic, beryJlium, cadmium, total and hexavalent chromium, copper, 

lead, manganese, mercury, nickel, selenium and dnc were determined for AB2588 reporting 

requirements and pennit conditions. Samples for metals analysis were collected by three separate 

sample trains are discussed in the following subsections. 

-. 

333.1 Combined Metals Wi 

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 Wter, an in-stack filter was 
used. The Wter holder and the probe were teflon lined to eliminate 
metal contamination of the sample. 

'Ihe Wter is Teflon coated fiberglass to minimize interferenw. 2. 

3-5 CR 71109-2088 



TABLE 3-3 
TRACE METALS ANALYSIS 
PG&E MORRO BAY UNlT 3 

sampling 
Metai Method 

m Detection Limit’ 
Method ug/rn’ 

Ber&ium 

Chromium 

Hexavalent 
C h r O m i U m  

Arsenic 

Cadmium 
. .  

copper 

Lead 

Manganese 

Mercury 

Nickel 

Nickel 

Selenium 

Zinc 

Draft EPA 
Metals Method 

Modified CAREi 425 

Modified CARB 425 
w/O.O2N NaHCO, 

Draft EPA Metals 
Method 

Draft EPA 
Metals Method 

Draft EPA 
Metals Method 

Draft EPA 
Metals Method 

Draft EPA 
Metals Method 

Draft EPA 
Metals Method 

Draft EPA 
Metals Method 

CARB 433 

Draft EPA Metals 
Method 

Draft EPA Metals 
Method 

ICP 0.06 

Graphite Furnace AA 0 3  

Ion chromatography 0.6 

Graphite Furnace AA 0 3  
(Std. Additions) 

ICP 0.1 

ICP 

Graphite Furnace AA 
(Std Additions) 

ICP 

Cold Vapor AA 

Icp 

Flare AA 

Graphite Furnace AA 
(Std. Additions) 

ICP 

0.7 

3 2  

0.6 

13 

0.6 

0 5  

3.4 

0.6 

* Assume.2 m’ per sample 
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: i  

3. The first two hpingen contain dilute nitric acid and hydrogen 
peroxide to collect any volatile metals which pass through the filter. 

The third impinger mntains an acidified potassium permanganate 
solution to collect any mercury that is nor collected in the nitric 
acid impingers. 

4. 

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 d e s c r i i  

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 extraa and 5% of 

the nitric acid/peroxide impinger catch was removed for mercury analysis. The remaining 95% of 
tSese sample portions was concentrated to a total volume of 50 ml and analyzed for metals. The 

probe wash/filter portions and the hpinger catch portions were analyzed separately. The -0, 
impinger portion was analyzed for mercury only. 

3 3 3 2  Chmmium 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 42.5. The analyses were performed by graphite furnace atomic absorption by Curtis 

and Tompkins in their Los Angela and Berkeley laboratories. 

3 3 3 3  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. 

3-1 CR 71109-2088 



! 

i 

33.4 E54 

PAH samples was collected according to the sampling procedures of CARE? 

Method 429. This method is known as the semi-VOST or "Modified Method 5". Table 3 4  

summarizes the pertinent information for :hese tests. In this procedure. a sample is collected 

isokinetically and passed through an in-stack tilter followed by a reflon lined probe and an XAD-2 

sorbent module in a water-cooled jadtet. The sorbent module is followed by an hpinger  train to 

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

TABLE 3 4  
PAH TEST KNFOWTION 

Sampling Method 

Analytical Method 

Analytical Laboratoly 

Expected Levels 

Analytical Lower Detection Limit 

Sample Volumes 

Internal Standards 

Surrogate Standards 

Blank 

Fractions to be Analyzed 

chain of custody 

Sample Train Assembly and Recovery 

Glassware Cleaning 

CARB 429 (Modified Method 5) 

GC/MS 

Zenon Environmental 

Less than 10 ng/m' per species 

PAH 1&100 ng per species 

2-3 m' (3-hr sample) 

Added to post-test  ample^ 

Added to resin prior to sampling 

Full field blank train used 

Probewash, filter, sorbent module, connecting 
glassware rinse, and first hpinger combined 

Maintained by Carnot and Zenon on all 
samples 

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

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

3-8 CR 71 109-2088 
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Sample analysswas performed by Zenon Environmental in Burlington. Ontario. Zenon 

prepared the resin, loaded the modules. and emacted tbe modules and other fractions 

according to CARB procedures Appropriate laboratory spikes w e e  introduced to the samples by 

a n o n  and the percent recovery was reported along with the results. 

%/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: 

Ace na ph th e n e 
Acenaphthylene 
Anthracene 
Benz[a]anthracene 
Benzo[b]fluoranthene 
Buw@c]fluoranthene 

Benzo[kh,$eqlene 
Chrysene 
Dik[a,h]anthracene 
Fluoranthene 
Fluorene 
Indenor 1,2,3,-cdjpjrrene 
Naphthalene 
Phenanthrene 

Be-[aIpyrene 

~ 

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

sample train kas 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- 

phylmass spectroscopy by T N ~  Laboratories in Irvin+ California 

33.6 Formaldehvde 

Triplicate samples for formaldehyde were collected non-isokinetically as per CARE 
Method 430 using midget impingers in aadic 2.4-dinitrophenyihydrazine 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 anaiysk. 

3-9 CR 71 109-2088 



33.7 Fuel Analvsis 

Duplicate sampies of fuel oil were analyzed by Curtis and Tompkins for metais (EPA 

Method 6010). sulfur (ASTM Method DI29-64). 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. 

Natural gas analysis was performed at the Morro Bay Plant by PG&E 

3.4 Q U U  ASSURANCE 

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

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

1. 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

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

Preparation of a QA manual for internal use. 

Standardization of reporting and review procedures. 

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

Scheduling of internal QA and training meetings. 

Complete documentation of instrument calibration and CEM 
performance data. 

Adherence to method-specific QA procedures for all testing. 

Personnel training. 

Monitoring of new and emerging methods and technologies. 

Specific QA data which 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 



. . . . . .  . y 
.j 

: I  
-: 

'1 Carnot participates in EPA's audit prognms for Methods 5, 6. and 7, and is certified 

by the California Air Resourca Board under iu Independent Source Tester's Approval program. 

Additional QA information is presented in Appendix B. 
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SECTION 4.0 

This section presents the results of the emission tests performed at Moss Landing 

Power Plant, Boiler and discussions ofrelevant sampling and analysis details that impact the results. 
AU data sheets, calculations, laboratory reports and quality assurance information are induded in 
the Appendices. 

Many of the results presented in this section have an "ND <. or a '<" qualification. 

"ND <" signities that the species was not detected, and the number following this symbol is the 

detection limit. The "<" qualification signities 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: 

4.1 PAH 
4 2  Benzene 
4.3 Formaldehyde 
4.4 Trace Metals 
4 5  Total and Hexavalent Chromium 
4.6 Fuel Analysis 
4.7 Summary of Test Conditions and Isokinetics 

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 
POLYCYCLIC AROMATIC HMROCARBON EMISSIONS 

PG&E MORRO BAY UNlT 3 
MARCH 1990 

Test No. 7-PAH &PAH 9-PAH Stack Averaee 

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

4.647 
ND <oau 

O S 5  
<o.ou 
<o.ou 
<o.ou 
<o.ou 

0.014 
ND <oau 
ND <o.ou 
ND <o.m 
ND <Mix 
ND <o.ou 
ND <o.ou 
ND <oau 

<4?7 

3103 
ND <0.011 

0229 
0.028 

<0.011 
‘ <0.011 

ND <OD11 
ND <0.011 
ND <0.011 
ND <0.011 

~ ~ ND <0.011 
ND <O.Oll 
ND <O.Oll 
ND <0.011 

4 . 6 0 3  

0.018 

a354 
ND <oau 

0.018 
<o.ou 
<oau 
<oau 
<Mu 

’ND <ORU 
ND <o.ou 
ND <o.oL? 
ND <ORE 
ND <oau 
ND <o.ou 
ND <oau 

ND’<O.OU 

< a m  

5.401 
ND <oau 

0.W 
.<0.017 
g0.014 
~<o.ou 
<oau 
<oau 

ND <oau 
ND <oau 
ND <o.ou 
ND <o.ou 
ND <o.ou 
ND <0.012 
ND <o.ou 

4 . 7 0  

1.41 x loJ 
ND <3.12 x 10-5 

3.44 x 104 
<455 lo5 

< 3 x  x 10-5 
< 3 x  x 10-5 

c3.R x 10’ 

<321 10” 
ND <3.u x 10-5 ~ 

ND <3.u x 105 
ND <3.n x IO‘ 
ND < 3 x  x 10.’ 
ND <3.u x 10-5 
ND <3.n x 104 
ND <3.u x 105 

< 1.49 x 10” 

4.18 io4 
ND < 9 z X  io9 

1.02 10” 
g3.s  x 104 
g1.10 x 104 
< 9 ~  109 
< 9 P  x 10.9 
g9.48 x 10” 

ND <922 x 10” 
ND ~ 9 2 2  10-9 
ND ~ 9 2 2 ,  

ND <922 x 10” 

24.41 x 104 

,ND <922x10” 

ND < 9 P X  10’ 
ND < 9 P x  10’ 

Resulrr cnrrwcd for field blanks 

ND < - spccia not deteucd 
< - species below detection Limit after blank mrrccdon applied 
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4 2  BENZENE 

Triplicate samples for benzene analysis were collected in tedlar bags for each fuel type an0 

a n w e d  by Truesdail Laboratories. Inc. in Tustin, C A  Benzene was not detected in any of the samples. 

Results are presented in Table 4-2. 
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TABLE 4-2 
BENZENE RESULTS 

PG%E MORRO BAY UNIT 3 
MARCH 1990 

J 

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

Date 03/5/90 03/5/90 03/5/90 

PPb ND < I  ND < I  ND < I  ND < I  

lb/k . ND ~ 8 . 8 9  x 10' ND <8.89 x IO' ND <8.89 x IO' ND <8.89 x lo" 

Ib/MMBtu ND <250 x 10' ND <250 x lod ND <250 x 10' ND <250 x IO' 

TestNo. 1OA-Benz IOB-Benz 10C-Benz Average 

Date 03 f6/90 03 f6/90 03 f 6/90 

PPb ND < I  ND < I  ND <I ND < 1  

lb/k ND a . 6 7  x 1 0 5  ND <8.67 x 10' ND <8.67 x lo' ND <8.67 x lo-' 

Ib/MMBtu ND <234x IO4 ND <234 x 10' ND <234 x 10' ND 4 . 3 4  x 10' 

ND.- not detected 
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4 3  FORMALDEHYDE 

Formaldehyde samples were analyzed by Radian Corporation, Morrkdk.  N.C. The 

formaldehyde results are presented in Table 4-3. 
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TABLE 4-3 
J FORMALDEHYDERESULTS 

PG&E MORRO BAY UNlT 3 
MARCH 1990 

Test No. 
Stack 

2A-Fom 25Form 4-Form . Average 

03/1/90 03/1/90 03/2/90 

316.4 248 ND < 7 2  <210.6 

297 196 - N D  <6 < 166 

Ib/MMBtu 2.95 x lo4 1.94 x lo4 ND <5.73 x 10‘ < 1.65 x lo4 

Ib/hr 0.84 055 ND < 1.8 x 10’ <0.47 

Stack 
Test No. 10A-Fom 1OBForm 10C-Fom Average 

Date 03/6/90 03/6/90 03/6/90 

w/m’ ND 4 . 6  ND <82 41.9 <23.9 

PPb ND <7 ND <6 43 < 19 
1.93 e** 

Ib/MMBtu ND <6.08 x 10‘ ND ~ 5 . 8 4  x lo4 3.09 x lo5 <H+X 10-5. 

I b b  ND < 2 Z  x 10’ ND <216 x 10’ 1.44 x 10’ ~ 6 . 2 7  x 10.’ 
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4.4 TRACE METALS 
i 

Results of the EPA mmbined metals res t s  are' presented in Table 4-4. Complete metals 

analyses are included in Appendix C.7. ?his appendix includes the distribution of metals concentration between 

the probe/filter and impinger fractions, the extent to which nonderectable levels contribute to the overail 

reported concentration and blank corrections. 

I 
I. - 

. .  ... 

... 
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TABLE 4-4 
RESULTS OF METALS TESTS 
PG&E MORRO BAY W 3 

MARCH 1990 
. .  I 

'i 
:;I .1 Test No. 3-Mtk 4-Mtk &MUS Stack Averaee 

-i 

-i , 

4 
Ib/hr Ib/MMBtu 1 :  , -  Pdm' rdm' Pdm' Pdm' 

$3 

6.n x 10' 
4 
q ' / Arsenic 1132 487 991 8.70' 213 x 10' 

8 

1 Beryllium 035 ND co.09 039 < 028 ~6.78 x lo4 <214 10'7 

.. 1 J Cadmium 0.n 1.09 099 0.93 u1 105 720 x 10' .i 
1 . G P p n  1358 10% 275 9.08 2 2 2 X l O J  699 x 10' 'I 

i 
'I 
! ,i Lcad 8 3 -  ms- 33s- a0.n 5.16 x lo3 1.m x ioJ 
$ 

: , J Mangan- 46.02 9.45 WO- 22% 5.46 x 102 L14 x 10'' 
4 

I '  
1 J Merary 

~~ ~~ 
~~ ~~ ~ 

ND 4 9 9 9  ND c49.42 , ND <45.76 ND 245.05 ND <1.11 x 10' ND ~3.48 x 10' 

'! ./ Nidel 716.76 19.62 694.00 476.79 1.16 3.70 io4 
' I  

j 
.: .[ Scicuium < 4.60 Nb a451 ND < s n  <41w < 121 x 10-2 <3.78 x 10' 

Zinc cas26 23921. <n.m c u m  <3.43 x 10-1 1 

" 

< 1.06 x 104 
? 

':? .. , ND < - Species not detufed in any of the sample ft-aaions 

* Front half only - impiinger colllamihatcd by wino, 
*. Not c o r n e d  for b u  blank results too high 

4 :  < - Spccia not dctcrzed in at least one of the sample haions 1 '  
. .  

'1 
i 
! 
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4 5  TOTAL AND SWVALENT CHROMTUM 

Results for chromium tests are presented in Table 4-5. This table present air emissions 
data and hexavalent chromium to total chromium ratios as requested by CA DOHS. AnalFid data 

is in Appendix C.8. 
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TABLE 4-5 
/TOTAL CHROMIUM AND HEXAVALENT CHROMIUM PG&E MORRO BAY UMT 3 

,MARCH 1990 

species 

Hexavalent Chromium: 

Pdm3 

lb/hr 

lb/MMBtu 

Total Chromium: 

Pg/m3 

Ib/hr ~~ 

lb/MhBtu 

Test 
5-cr 

< 1.72 

<4.17 x 10’ 

< 1.28 x 104 

4.66 

1.13 x 104 

3.45 x 10‘ 

~ 

Test Test Stack 
7-0 8-Cr Average 

ND <0.76 ’ <0.83 < 1.10 

ND < 1.87 x IO3 <2.01 x 103 <2.a x 103 

ND <554  x 10-7 <6.m x 107 <839 x 1Q7 

6.90 438 5 3  1 

1.69 x IO3 1.06 x lo4 129 x 10” 

5.02x lP 3.66 x IO4 4.04 x 104 

ND < - Species nor detected in any sample fraction 
< - Species not detected in at least one sample fraction 
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4.6 CADMIUM BY CARB 424 

Results for the alternate cadmium method are presented in Table 4-6. Induded in this 
table are the cadmium results from the combined EPA me& tests which were performed 

simultaneously. This data is presented as pan of the CARE Metals Validation Study. Results 
indicate that cadmium emissions by the EPA method were 7 to 9 percent higher than the emissions 

measured by CARE 433. 
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TABLE 4-6 
COMPARISON OF CADMIUM EMISSIONS BY TEST METHOD .I 

Test Pqm’ Ib/b Ib/MMBtu 

Cd by CARE 424 

3 0  1.45 3.72 x 103 1.14 x IO4 

4-cD 0.73 1.81 x 10” 5.97 x 107 

6cD ND <036 ND c9.17 x lo4 ND <272~ 107 

Stack Emission <0.85 <2.15 x 10” <6.n x 107 

Cd by €PA 6010 

3-Mtls - 0.72 1.70 x 10’ 553 x 107 

4-Mtls 1.09 276 x 10) 835 x 10-7 

6-Mtls 0.99 241 x 10’ 7.73 x 10-7 

Stack Emission 0.93 231 x 10” 7.20 x 10.’ 

~ ~ 

% Difference 9.4 1.4 73 
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1.7 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 anal-vlical 

error for alpha, beta, and garmu emissions except for K-40, potassium40 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. 

4-13 CR 71109-2088 
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TABLE 4-7 
M L  ANALYSIS SUMMARY 

FEMa4F3 1990 
PG&E ,w:, . : \ , .-, - 

;bl i\ i - r \  

Parameter Sample *I Sample +2 Average 

BWlb ("v) 

carbon,%wt 

Hydrogen, % w-t 

Oxygen, % wt 

Sulfur, % 

Chloririe, mg/L 

Arsenic, mg/L 

Beryllium, mg/L 

Cadmium, mg/L ~ 

Chromium, mg/L 

Hexavalent Chromium, mg/L 

- 

Copper. mg/L 

Lead, mg/L 

Mercury, mg/L 

Manganese, mg/L 

Nickel, mg/L 

Selenium, mg/L 

Zinc, mg/L 

Phosphorous, mg/L 

18,791 

84.27 

12.26 

1.98 

031 

130 

"D <1.1 

ND < 0 2  

ND 50.2 

028 

ND <050 

ND <0.4 

ND <1.1 

ND <0.10 

0.21 

22 

N D  <1.1 

0.98 

736 

18,736 

83.90 

11.82 

3.76 

039 

130 

ND C1.1 

ND < 0 2  

ND co.2 

036 

ND <050 

ND <0.4 

ND c1.1 

ND <0.10 

1.1 

24 

ND <1.1 

0.92 

8.20 

18,764 

8459 

12.04 

2.87 

0.35 

130 

ND <1.1 

ND < 0 2  

NQ < 0 2  

032 

ND <OJO 

ND C0.4 

ND c1.1 

N D  <0.10 

0.66 

23 

ND c1.1 

0.95 

7.78 

ND - not detected 

CR 71109-2088 4-14 



TABLE 4-8 
FUEL ANALSSIS FOR RADIONUCLIDES 

PG&E MORRO BAY UNIT 2 
MARCH 1990 

Sample Sample Sample Average 
Type No. 1 No. 2 Average Error 

PCVg pa /g  E I / g  PCI/g 

Alpha 454 x 10-1 7.84 x 10' 6.19 x 10" 1.04 

Beta 4.62 x 10' 267 x 10' 3.65 x 10" 0.90 

K-40 Gamma 1.17 0.83 1.00 0.420 

Other Gamma 8.95 x IO" 1.02 x 103' 9.58 x IOJ* 1.73 x 10' 

* Results less than analytical error 
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TABLE 4-9 
NATURAL GAS ANALYSIS 
PG&E MORRO BAY UNlT 3 

MARCH 6, 1990 

. Volume lbllb mole 
Species % C H 0 N 

92.702 

4.172 

.634 

0.043 

0.053 

0.017 

0.013 

-0.021 ~ 

1399 

0.954 

11.u 
1.00 

0.23 

0.02 

0.03 

0.01 

0.01 

0.02 

0.17 

0.00 

3.71 

0.25 

0.05 

0.00 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

Totalwt % 72.67 2321 

Molecular weight = 1734 Ib/lb mole 
HHV = 1036.0 Btu/sd 
Fe = 8586 ' M / 1 0 6  Btu @ 0% 0, 
Fa = 8456 dsd/l@ Btu @ 0% Ol 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.45 

0.00 

258 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

027 

1-54 
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SAMPLERS INCORPORATED - 
4P15UIEND€lLDPJ~ OATLANTR.GEOflGlfl30336 

CONTROL U N I T  CALI BRAT I O N  

O r i f i c e  Gas volume. 
n a n c i e t e r  vet rest 

s e t  iing , meter 
CH vw 9 

i n .  H20 f t 3  

: 
! 

, Temperature  
Gas vclume, [Ast Dry gas  meter 

dry gas Ueter  I n l e t  O u t l e t  Average Time 
meter  

vd * td. e .  fw .  . t d i ,  tdo, 

OR OR 'R 'R . min y AH@ f t 3  

Date -/g- x3- Unit Number 3rs- 260  ( ( ( -1 , )  

Earornetric pressure .  pb -30. 28- i n  ~ g .  Model Number 90- 800 

_ .  I C a l c u l a t i o n s  

Y I 
; vv pb ( td i 

! 
I 

1.01 0.0735 I 

? 
,! - 

.I. y = Rat io  of accuracy c: ve t  test meter t o  dry  tesc meter.  To le rance  : - C.01 
". AS@ = O r i f i c e  p re s su re  d i f f e r e n : i a i  t h a t  g i v e s  0 . 7 5  c f m  of a i r  a c  7C"F anc  2 9 . 9 2  

incnes 0; mer:ur)-. ir.. K20. T c i e r a n c e  : % 0.15 
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S t a t e  o f  C a l i f o r n i a  - 
i v e  O r d e r  G - 4 8 2  

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

WHEREAS. p u r s u a n t  t o  S e c t i o n s  91200-91220,  T i t l e  1 7 .  
C a l i f o r n i a  Code o f  R e g u l a t i o n s ,  t h e  E x e c u t i v e  O f f i c e r  has  
d e t e r m i n e d  t h a t  E n e r g y  Systems A s s o c i a t e s  meets t h e  r e q u i r e m e n t s  
o f  t h e  B o a r d  f o r  c o n d u c t i n g  ARB T e s t  Methods  1-1. 1-2. 1-3. 1 - 4 .  
1-5,  1-6 .  1-8, 1-10, and 1-100 ( N D x ,  and  0 2 ) .  

N O W ,  THEREFORE. BE I T  ORDERED t h a t  E n e r g y  Sys tems 
A s s o c i a t e s  i s  g r a n t e d  an a p p r o v a l ,  f r o m  t h e  d a t e  o f  e x e c u t i o n  o f  
t h i s  o r d e r ,  u n t l l  June 30. 1990 t o  c o n d u c t  t h e  t e s t s  l i s t e d  above ,  
s u b j e c t  t o  c o m p l i a n c e  w i t h  S e c t i o n  91200-91220.  T i t l e  17. 

BE I T  FUR'HER ORDERED t h a t  d u r i n g  t h e  a p p r o v e d  p e r i o d  
t h e  E x e c u t i v e  O f f i c e r  o r  h i s  o r  h e r  a u t h o r i z e d  r e p r e s e n t a t i v e  may 
f i e l d  a u d i t  one o r  more t e s t s  c o n d u c t e d  p u r s u a n t  t o  t h i s  o r d e r  f o r  
e a c h t y p e  o f  t e s t i n g  l i s t e d  above.  

d a y  
o f  -I--- 3uw rt 

C a l i f o r n i a  Code o f  R e g u l a t i o n s .  - i 

1 9  ?+ Executed a t  Sacramento,  C a l i f o r n i a ,  t h i s  
I_ 1989. 
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James .I. H o r g e s t e r ,  C h i e f  
ComDl iance  D i v i s i o n  
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AU calibrations are conducted using gases certified by the manufacturer to be + 1% of 
label value (NBS paaable). 

Calibration and CEM performance data are fuUy 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.& probe wash, impinger loading and recovery, filter loading and 
recovery, etc). 

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

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

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

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

Attendance at EF'A-sponsored training cou~ses. 
Enrollment in EPA correspondence courses. 
A requirement for all technicians to read and understand Carnot's QA A4anuaL 
In-house training and QA meetings on a regular basis. 

Jhowledee of Cum ent Test Methods. With the mnstant updating of standard test 
methods and the -%de 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 CAM, and SCAQMD rules and regulations. 
Additionally, source test personnel regularly attend and present papen at testing and emission- 
related seminars and conferences. Carnot personnel maintain membership in the Air Pollution 
Control Association, the Source Evaluation Society, and the ASME Environmental ControlDivision. 

AGENCY CERTIFICATION 

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

. Additionally, Carnot's QA Officer is actively participating on a Source Evaluation 
Sociep committee to develop a nationwide accreditation pro-grarn for source testers. 

E-6 CK 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 oi  Method of 
Type Calibration Calibration Acceptance Limits 

Ofice Meter 12 months Calibrated dry test - +2% of volume measured 
, ( W e )  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 
Pressure Gauges 

Field Barometer 

Temperature 
Measurement 

Temperature 
Readout Devices 

Analytical 
Balana 

Probe Nozzles 

6 months 

6 months 

6 months 

6 months 

12 months 
(checked prior 
to each use) 

12 months 

Manometer 

Mercury barometer 

NBSmercury 
thermometer or 
NBS d i i r a t ed  
platinum RTD 

Precision 
potentiometer 

Should be 
performed bu 
manufacturer or 
qualified 
laboratory 

N o d e  diameter 
check micrometer 

- + 3% 

- + 0.2" Hg 

- + 4 Ffor  e400'F - + 15% for >400"F 

2 2% full scale reading 

2 0 3  mg of stated 
weight 

Range <+ 0.10 mm for 
three measurements 

Continuous Depends on use, As speciGed by Satisfy all limits 
Analyzers frequency, and manufacturers specified in operating 

performance operating manuals, specifications 
EPA NBS gases, and/ 
or ref. methods 

B 4  CR 71109-2088 
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Method: Formaldehyde by HPLC 

Reference: CARE Method 430 

principle: A metered gas sample is collected non-hkineclcally in acldic 24- 
dinitrophenylhydrazine (DNPH) solution. Formaldehyde reacrs with DNFH to 
form the 2.4-din.itrophenylhydrne 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 tenon tubing into an iced midget 
impinger train containing 20 ml of aqueous acidic DNPH solution. Samples are 
recovQed with D I G "  solution into prdeaned glass bottles, refrigerated and 

sampling 
Procedure: 

snalyzed within 7 days 

Analytical 
Procedure: 

me concentration of the resulting formaldehyde derivative is quantitated after 
organic solvent extraction using reverse phase HPLCwith 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-1 1 CR 71 109-2088 
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Dry Gas 
Meter 
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.Method: 

Applicable 
Rei. Methods: 

Principle: 

Analyzer: 

Measurement 
Principle: 

ACCUraCy: 

Ranges: 

output: 

Interferences: 

Response 
T i e :  

sampling 
Procedure: ~ 

Analytical 
Procedure: 

Carbon Dioxide (COJ by Continuous Analyzer 

EPA ;A ARB 100, BA ST-S 

A sample is continuousiy drawn fiom the flue. gas stream conditioned, and 
conveyed to the insuumant for direcr readout of CO, concentration. 

Horiba PIR 2000 

Nondispenive infrared (NDIR) 

1% of full scale 

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

0-10 mV 

A possible interferenceindudes water. Since the insuument receives dried sample 
gas, this interference is not significanr 

12 seconds 

A representative flue gas sample is collected and conditioned using the CEM 
system d e s a i i  previously. 

Carbon dioxide concentrations are measured by short pathlength nondispersive 
infrared analyzers. These instruments measure the differential in infrared energy 
absorbed from energy beams passed through a reference. cell (conraining 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 continuouiy. The differential absorption a p e  as a reading on a scale of 
0 to 100%. 

A-5 CR 71109-2088 
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ANDERSEN Scrmplers INC. 
4801 FULTON IND. BLVD..ATLANTA. GA 30338 

CONTROL UNIT CAL! BRAT ION 

DaKe y- /6 - lV Unit ::umber ti-89 - 425 
Barometric pressure ,  Pb -2227 i n  Hg. Hodel Number 5D -goo 

O r i f i c e  Gas volume, 
manometer w e t  test  

s e t t i n g .  meter 
- AH Vw . 

i n .  H70 ft3 

Temperature 
G a s  volume, Wet teSf DN g a s  meter 

d r y  gas 
meter Time Xerer I n l e t  Outlec Average 

"d 9 
t d i ,  f d o .  t d .  e ,  

f t3 O R  OR O R  'R min Y A% 

fW. 

5.. 
C a l c u l a t i o n s  

I 

1.0 

I I Y - I  

0.0735 

I I I 

- 

y = k a t i o  of accuracy 05 vef res: meter t o  d y  L e s t  mecer. Tolerance : 5 G.01 

. . ~ ~  
; AHc. = O r i f i c e  pressure a i*reren : ia i  char gjves C.75 cfr. oi  a i r  a: 7C"f anc ?$ .S:  

incnes oi mercury, i n .  5-c. Tolerencr  : 5 0.15 - 
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Gas 

Zero 

NOx 

SPAN GAS RECORD 

Span Cylinder A m  Span Cylinder 

Cylinder No. Concentration Cylinder No. Concentration 

ALr )  -at 
R L H -  7351 2 3 9 . 8  

INSTRUMENT LINEARITY 

Allowable deviahon is 2% of fuii scale (2 squares on strip chart). 

€SA oso6: 
hm. 9/Bs 
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DATA SHEEIS. LABORATORY REPORIS, AND 
SPECIFIC EMISSION CALCULATIONS 
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SAMPLING POINT LOCATION DATA EPA Method 1 

IIAGRAM OF SAMPLING LOCATION 

Upstream Dist . /D ia .  

Downstream Di s t . i O i  a. 

NO. o f  S m p l i n g  Pts.  

Stack Dimension 

. .  

Stack Area, f t  2 

I 1 Z o f  Diameter near Inches from I P o i n t  
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Unit 3 Operating Data 
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PROCESS DATA 

ESA. DS-002 



PROCESS DATA 

Coments/koter ,  

j 

€SA DS-002 
.! 
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PROCESS DATA 

C l i e n t  
Location Data by 

P . G .  rt E ,  ~ o v r o  0 a y  VM;+ 3 Date 02- 27- YO 

Comen ts/Nntes 

ESX O:.-OOZ 



PROCESS DATA 

Client R G : &  E r  t f a W J  61*y Date 

Lpcation Data by 

J 

Comments /N o t es 
~~ 

E S h  D5-002 
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116:45:31 

(17: 0:30 
:17: 5:30 $1 ;17:10:29 

.;, ' 17:15:29 
: ?  17:20:29. 
' I  

. j  17:25:29 
!.j :.; 17:30:28 
3 17:35:28 

117:40:28 ,-I 17:45:28 
. . 17:50:28 ,)I , 17:55:27 
., 118: 0:27 
.:. . '  18: 5:27 

.: 18 : 10:.27 
18:15:26 

' 18:20:26 '1.; 18:25:26 
18:30:26 

$1 : 18:35:26 
'j 18:40:25 i 
: . 18:45:25 , I ; 18:50:25 

18:55:25 1 19: 0:24 
4 ,: 19: 5:24 
I 19:10:24 

~ 

i 19:15:24 
. .  ' 19:20:23 

19:25:23 
I 19: 30: 23 
, 19:35:23 

I ' 19:40:23 
i . 19:45:22 

.I , 19:50:22 
! I 19:55:22 
:I i- 0: 0:22 .i .. 20: 5:21 
I 20:10:21 _. ~ ~ 

I 20:15:21 
:20:21 

20: 25: 21 
?0:30:20 
20: 35: 20 1 20:40:20 

1 
4 

0 .000  
0 .000  
0 . 0 0 0  
0.000 
0 .000  
0 .000  
0 .000  
0 .000  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
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0 .000  
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0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 .000  
0 . 0 0 0  

0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0 .000  
0 .000  
0 . 0 0 0  
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0.000 
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0 . 0 0 0  
0 . 0 0 0  
0 .000 
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0.000 
0.000 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  

.o.  000 
0.000 
0 .000  

0 .000  
0 .000  
0 .000  
0.000 
0.000 
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0.000 
0.000 
0.000 
0 .000  
0.000 
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0 .000  
0 .000 
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0 . 0 0 0  
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0 .000 
0 .000 
0.000 
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0.000 
0 .000 
0 .000 
0 .000 
0 .000  
0.000 
0 .000  
0 .000 
0 .000  
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0 .000 
0 .000 
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0 .000 
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0 .000 
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0 .000  
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0.000 
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0 .000  
0 . 0 0 0  
0 .000 
0 .000  
0.000 
0 .000 
0.000 
0.000 
0.000 
0 .000  
0 .000  
0 .000  
0 .000 
0 . 0 0 0  

12.777 1 
12.749 1 
12.718 1 
12.719 1 
12.735 1 
12.768 1 
12.698 1 
12.722 1 
12.681 1 
12.745 1 
12.725 1 
12.702 1 
12.715 1 
12.681 1 
12.765 1 
12.817 
12.785 
12.765 
12.742 

12.732 
12.733 
12.709 
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 

12.781 

. 
1 
1 
1 Z-Lr 
1 
1 . A 
1 
1 '  
1 
1 
1 
1 

1 
1 

12.724 1 
12.709 1 
12.754 1 
12.796 1 
7.297 1 
11.097 1 
11.234 1 
11.716 :. 1 

\ 12.140 L.2-i 1 
12.626 1 
5.132 1 
0.268 1 
0.410 1 
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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 
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1 
1 
1 
1 
3 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 ~ 

iz. 262 2 
12.227 @2=li*l'12 
12.240 2 - ~~~~~~ 

12.028 2 
12.003 2 
12.020 2 
8.135 2 
11.975 
11.976 

2 
2 - ~ 

11.954 2 
.12.032 ' . 
:11-994 ':.: 
11.952 
11.944 
12 f 002 
12.011 
11.966 
11.864 
ii.950 
11.916 
11.977 
11.899 
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11.858 
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2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 .  
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2 
2 
2 
2 
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12 : 38: 44 
12: 43 : 44 
i2:48:44 
12: 53:43 
12: 58: 43 
13: 3:43 
13: a:43 
13: 13:43 
13: 1a:42 
13:23:42 
13 : 28:42 
13 : 33 : 42 
13 : 3a:41 
13:43:41 
13 : 48 : 41 
13: 53:41 
13: 5a:40 
14: 3:40 
14: a:40 
14: 13 :40 
14: 1a:40 
14 : 23: 39 
14 : 28: 39 
14 : 33 :39 
i4:38:39 
14: 43:3a 
14 : 48 : 38 
14:53:3a 
14: 5a:3a 
15: 3:3a 
15: a:37 

15: 1a:37 
15: 23: 37 
i5:28:36 . 
i5:38:36 

15: 13 : 37 

15:33:36 

15: 43 : 36 
15 : 46 : 36 
15: 53:35 is: 58: 35 
16: a:35 
16: 13:34 
16: 1a:34 
16: 23:34 
16: 2a:34 
16: 33:33 
16: 38:33 
16: 43:33 

16: 3:35 

16 : 46  I 33 
16: 53: 33 - 
16: 5E:32  
15: 2:32 
i5: 6 : 3 2  

0 . 0 0 0  
0.000 
0.000 
0 .000  
0.000 
0.000 
0 .000  
0.000 
0.000 
0.000 
0 .000  
0.000 
0 . 0 0 0  
0 . 0 0 0  
0.000 
0.000 
0 . 0 0 0  
0.000 
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000 
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 .000  
0 %  000 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0.000 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0.000 
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 . 0 0 0  
0 . 0 0 0  
0.000 
c .  000 
0.000 
0.000 
0.000 
0.000 
c .  000 
C.006 
0 - ooc 
c .  ooc 
0 ~ 0GCa 

0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0.000 
0.000 
0.000 
0 .000  
0 . 0 0 0  
0 , 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0 .000  
0.000 
0 .000  
0 .000 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0.000 
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0 .000  
0 .000  
0.000 
0.000 
0.000 
0 .000 
0.000 
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0 .000  
0 * 000. 
0.000 
0.000 
0 .000  
0 .000  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
G.000  
0 - 000 
c .  ooc 
0.000 
0.000 
0.000 
0.000 
c .ooo 
c ~ 000 
0.000 
G . O O G  
G . O O G  

0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0.000 
0.000 
0 .000  
0 .000  
0 .000  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0.000 
0 .000  
0 .000  
0 . 0 0 0  
0 .000 
0.000 
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 .000  
0.000 
0 .000 
0 .000  
0.000 
0.000 
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0.000 
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0.000 
0 .000  
0.000 
0 .000  
0 . 0 0 0  
0.000 
0.000 
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0.000 
0.000 
c .  000 
c . 0 0 0  
G. 006 

0 .000  
0 .000  
0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0 .000  
0.000 
0 .000  
0.000 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0.000' 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000  
0 .000  
0 .000 
0 .000  
0 .000  
0 .000  

11.769 
11.757 
11.792 
io. 884 

2 
2 
2 
2 

12.677 
12.704 

2 
2 

12.695 2 
12.681 
12.718 

2 
2 i2. 663 2 

12.685 
12.672 

2 
2 

12.614 2 
12.653 2 
12.638 2 
12.590 
12.635 

2 
2 ~~~ 

12.626 2 
12.639 
12.648 

2 
2 

12.602 2 
12.645 2 ~ ~~ 

12.579 2 
12.615 
12.629 

2 
2 

12.606 2 
12.619 2 
12.614 2 
12.637 
12.641 

2 
2 

12.648 2 
12.667 
12.646 

2 
2 

12.631 2 
12.634 
12.613 

2 
2 

ii .687 2 
12.624 
12.612 
12.610 
12.651 
12.659 

0 .000  t .  12.658 . 2 
0.000 12.659 , 2 
0.000 12.622 2 
0.000 5.5 19 * P+ c).ergc 2 
0.000 11.783 
0.000 11.809 

2 
2 

0.000 11.613 

0.000 
0.000 

0.000 11.644 6JW f 
11-593 11.612 &-q z 

0.000 11.586 
0.000 11-551 

2 
2 

c .  000 li. 558, 2 
0.000 11.571 
0 - 000 11.601 

2 
2 

0.000 1i.593 2 
0.000 11.557 
c .000  11.575 

2 
2 

ti - ooc 11.564 2 
0 * 0 0 0  11-30€, - 
c .  ooc 11.30: 2 

2 0. ooc --.352. 

-. 

7 .  
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: c' 

$ ?SA Monitor Data File 
2, : I 
0 '  'j t: 'ile name ,: 
II Date : 

mor00304 
3- 4-1990 

-: art Time : 9: 3: 6 
3 j aple Interval : 300 sec 
.f k. .. 
4 02 range : 
3 . ;Ox range : 
'4 ::. > :O range : 
*? G O 2  range : 
.! C02 range : 
'1 1 

.. 

I 

TIME ---- ': I . . .  ; ::: 

10 
250 
100 
500 
25 

02 

0 .000  
0 .000  
0.000 
0.000 
0 . 0 0 0  
0 . 0 0 0  

-- NOX 

0 .000  
0 .000 
0 .000  
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000  
0.000 

. o .  000 
0.000 
0.000 
0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000  
0.000 
0 .000  
0.000 
0.000 
0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0.000 

--- co 
0 .000  
0 .000 
0 .000 
0 .000  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0 * 000 
0 .000 
0 .000  
0 .000  
0 .000  
0 .000  
0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
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 .000  

-- so2 

0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0.000 
0.000 
0 .000  
0 .000  
0.000 
0.000 
0 .000  
0 000 

0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000  
0 .000  
0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000  
0.000 
0 . 0 0 0  
0.000 
0.000 

--- 

olooo 

c02 

11.742 
11.609 
11.864 

--- MODE ---- 
9: 8: 8 1 

1 9:13: 8 . .  .. . 
< 9:18: 7 1 

1 
1 

1 . 
9:23: 7 
9:28: 7 
9:33: 7 

! ..; 
.1 i! 

4 - 
11.889 
11.797 

1 
1 
.1 

., 
.~ 4 ... .. 9:38: 6 

9:43: 6 
. .  

.i . 0 . 0 0 0  
0 . 0 0 0  

11.709 
11.788 

9:48: 6 0 . 0 0 0  
0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  

11.759 1 
1 
1 
1 

9:53~: 6 
.. . 9:58: 6 

10: 3: 5 
10: 8: 5 

1 ,. 

11.805 
11.799 
11.732 
11.318 
12.367 
12.416 

1 

1 
t-cr 1 10:13: 5 

10:u: 5 
10:23: 4 
1 0 : 2 8 :  4 
10:33: 4 

12.437 
12.427 
12.422 

1 
1 
1 

0 . 0 0 0  
n ~ 000 

12.380 
12.356 

1 
1 

10:48: 3 0.000 
10:53: 3 0.000 

: ..'.' 10:58: 3 0.000 
11: 3: 3 0.000 
11: 8: 2 0.000 
11:13: 2 0.000 
11:18: 2 0.000 
11:23: 2 0.000 
1 1 Z 2 8 f  3~ 0 . 0 0 0  

. .  11:33: 1 0.000 

12.426 
12.473 
12.376 
12.338 
12.363 
12.393 
12.422 
12.358 

1 
1 
1 
1 

1 
1 
1 

12.338 
12.365 

11:38: 1 0.000 
11:43: 1 0.000 

! .  

i 
11.568 1 
12.349 
12.215 
12.240 
12.275- 
12.160 

1 
1 i 11:48: 1 0.000 

11153: 0 0.000 
11:58: 0 0.000 

1 
1 
1 . .  12: 3: 0 0.000 

12: 8: 0 0.000 
12 : 12:59 0.000 
12 : 17 :59 0.000 
12: 2 2 : 5 9  0.000 

0.000 
12:32:5: 0 . 0 0 0  

,-..,-. ; i d .  I - 5 0  

12.331 
12.352 
12.287 
12.372 

1 

0.000 
0.000 

i2.391 
12.351, 

1 

- _ _  ~ _ .  - 
0 .ooc  0.000 0 - 000 0.000 12.336 L O 2 =  1 - -  . . ' - : 5 E  &.. . < I 

i I2 : 41, : 5F, G .  OOC 0.000 c .000  0.000 12.330 ,?-&, 1 
I I2:45 :SE c .  000 0.ooc c - 0 0 0  0 - 000 1?.355 - 

A... 51: 5 E  G . 0 O C  c.000 0.000 c:  000 12.327 - - -, - ! 
12:57:57 C .  O O G  0.000 c. ooc. c .  000 12.31.: 1 
I?: 2 : 5 7  0.OOC' 0. ooc: 0.000 0.000 iL.334 * 
-2. 7 : 5 ;  c .  DOC 0.000 6 .  ooc. 0. ooc 1;. 316 - 
-3 : 1 2 :  57 c .  ooc 0 . 0 0 0  0.OOci  c .  000  1:. 364 - 

c .  oor: c.  ooo c.  0OG i. GGC li. 2.. , 1 __.I. .5i 

i 
! 

- -. . 

I -  -.,.? ? ? .  - -. . i 

1 
i 



?SA Monitor Data F i l e  
I 

name : mor00305 
D a t e  : 3- 5-1990 

“ a r t  Time : . 8:35:40 
! .mple I n t e r v a l  : 300 sec 

- 
02’range : 
IOx range : 
:O range : 
202 range : 
C02 range : 

TIPlE 

8:40:42 
1 8:45:42 

8 : 50: 42 

---- 

8 :  55: 4 1  
9: 0:41 
9: 5 : 4 1  
9:10:41 
9 : 15: 4 1  
9:20:40 
9:25:40 
9:30:40 
9: 35: 40 
9: 40: 39 
9: 4 5 :  39 
9:50:39 
9: 55:39 

10: 0:39 
10: 5:38 
10:10:38 
10: 15: 38 
10:20: 38 
10:25: 37 
10:30:37 .’ 
10: 35: 37 
10:40:37 
10:45:37 
10: 50: 36 
10 : 55 : 36 
11: 0:36 
11: 5:36 
11:10:35 
11:15:35 
11:20:35 
11: 25: 35 
11:30:34 
11: 35:34 
11: 40:34 
i1:45:34 
11:50:34 
11:55:33 
12: 0:33 
_I. 5:33 I 5 . 
2 : 1C: 33 
12 : 15: 32 

1 0  
1000 

100 
500 

25  

02 

0.000 
0.000 
0 .000 
0.000 
0.000 
0 .000  
0.000 
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0 .000  
0 .000  
0 ;  000 
0 .000  
0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0.000 
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0 .000  
0 .000  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0.000 
0.000 
0.000 
0 .  ooc 
c.  000 

-- NOX 

0.000 
0.000 
0 * 000 
0.000 
0.000 
0 .000  
0 .000 
0 .000 
0 .000 
0 .000  
0 .000  
0 .000  
0 .000  
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 f 000 
0 .000  
0 .000 
0 .000  
0.000 
c .000  
0 - 000 
c -000 
0 . o o c  
0. ooc 

--- co 
0.000 
0.000 
0.000 

, 0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 
0 .000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
c . 0 0 0  
0 . 0 O G  
0 - 000 
0.000 

-- so2 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 * 000 
0.000 
0.000 
0 .000  
0.000 
0.000 
0 . 0 0 0  
0.000 
0 .000  
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000  
0.000 
0 .000  
0 .000  
0 . 0 0 0  
0.000 
0.000 
0.000 

--- c02 

11.618 
11.665 
11.743 
11.670 
11.461 
8.723 
8.460 

11.276 
11.149 
11.136 
11.099 
11.085 
11.147 
11.139 
11.132 
11.142 
11.129 
11.127 
11 .‘072 
11.118 
11.130 
11.158 
11.145 
11.121 
11.149 
11.177 
11.124 
11.152 
11.141 
11.181 
11.197 
11.115 
11.087 
11.106 
11.126 
11.113 
10.928 
10.951 
10.985 
10.998 
11.024 
11.031 
11.048 

. --- 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

q-w : 
2 
2 
2 
2 
2 
2 

Lot= 2 

2 
2 
2 

11 .112  2 

2 
2 
2 

.. 
c 
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LABORATORY NUMBER: 25603-2 DATE RECEIVED: 03/13/90 
CLIENT: CARNOT DATE ANALYZED: 03/16/90 

i PROJECT #: 5838 DATE REPORTED: 04/18/90 
LOCATION: SUBMITTED BY CLIENT PAGE 3 OF 5 
SAKPLE ID: 3-FO 

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

ND = NOT DETECTED; LIMIT OF DETECTION IN PARENTHESES. 
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Curtis & Tompkins. Ltd., Analvticol Labmatones. Since 1878 
Q50 S Eo* Ave. La AnQdeS CA 90023. phone (zu> 269-7421. Fax (Z3) 2685328 

i 

DATE RZCEIVED: 03/13/90 
DATE REPORTED: 04/18/90 
PAGE 1 OF 5 

CLIENT: CARNOT 

REPORT ON: TWO OIL SAMPLES 

!?X!"TECT 8: 5e3a 

LOCATION: SUBMITTED BY CLIENT 

Wiirninpron . 





Samples shipped t o :  

/U?,//C, /A 

1599, R E D  WILL AVENUC. SUITE 113. TUSTIN. CA 92680.7388 I (7141 259.9520 I lnecciv: 171a1 259-02'7: 

:Sk Di-05:: - /,/ 
. i  " -  :4 
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RTI Project No. : 2984 

Samples : Probe Rinse, Filter and Impinger Samples 
Company : ESA (P.0.b 5860) 
Analyte : Cr(V1) 
Method o f  Analysis : Ion Chromatography 
Samples received : 3-20-90 
Report Date : 4-4-90 

Sample 

Cr(V1) Cr(V1) 
Total Cr(V1) Cr(V1) Spike Spike. 

Vol . (mL) ug/mL ug ug X Recovery ____----_-__________- - 
2 - 0  Probe-Fil ter 2- 2-Cr Impinger-Filter 
5-Cr Probe-Filter 
5-Cr Impinger-Filter 
5-Cr Impinger-Filter Spk 
7-Cr Probe-Imp-Filter 
8 - 0  Probe-Filter 
8-Cr Impi nger 
Blank-Cr (Probe-Filter) 
Blank Cr (Impinger-Fil) 

.------ ------- 
105 0.0340 
245 ND 
130 0.00662 
245 ND 

375 ND 
85 0.00235 
260 ND 
I00 0.0176 
100 0.0178 

Detection Limit 0.0014 

ND : Non-detectable; less than detection limit 

r 
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Energy Systems Associates ACORPORATION 

CERTIFICATION OF SAMPLE RECEIPT 

T h e  and Date 

A I/- 3/17/yf l  

I \ - ) i  
1 .  

1 \ \OV 
Sanples: Sample No. d 

(Proiect No. 

- 

Received by I Time a i d  9tze 
I -- 
! 
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Curtis & Tompkins, Ltd., Analvtical Laboratories. Since 1878 
t?W S byie Am. LOS &Q&S CA Poou phone 013) 269-7422 b (2U) 266-5328 

I 

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

LAB NUMBER: 25654 

CLIENT: CARNOT 

REPORT ON: FIVE SOURCE SAMPLES 

PROJECT #: 5862 

LOCATION: SUBMITTED BY CLIENT 

i 

RESULTS: SEE ATTACHED 

bernelev Wiirninproc L O ~  Anpeies 
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CARNOT 05/17/90 

SAMPLE TRAIN-TEST SUMMARY 

Client/Lacation .......... PGE/MoRRO* Date..................... 3/04/90 

'Test Number.............. 7-Cr Data By..... ............. KCH 
* 

* 
* 

* 

Test Method..............CARB 425 * Sample Location .......... APH FG OUT 
60 Fuel ...................... OIL Reference Temp (F).. ..... 

Control Box #............ ES-11 * Unit..................... 3 

Stack Area (sq ft)....... 324.00 Sample Time (Min) 112 

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

........ 
Bar Press (in Hg) ...... ). 30.30 Nozzle ~ i a m  (in). ........ 0.198 

Meter Vol (acf).......... 49.837 Meter Temp (F)........... 80.3 

Stack Press (iwg) ...... .'. -0.20 Stack Temp (F) ............ 272.2 

Vel Head (iwg) ............ 0.6350 02 (%) : .  from CM ......... 4.51 
from portable... 4.70 

Liquid Vol ( m l )  .......... 121.9 * CO2 ( 0 ) :  from CEM........ 12.19 
calculated...... 12.05 

Meter Press (iwg) ......... 0.69 Start/stop Time.. ........ 0944/1120 
Std Sample Vol (SCF)...... ..................................... 48.62 

Metric Sample Vol (cubic meters)....... ....................... 1.38 

Moisture Fraction.............................................. 0. l ob  

Stack Gas Mol Wt.............................................. 28.85 

Stack Gas Velocity ( f t / s e c ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.30 

Stack Flow Rate (wacfm) ........................................ 1,016,786 

Stack Flow Rate (dscfm)................ ......................... 654,493 

Isokinetic Ratio (%).  ......................................... 100.47 
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Curtis 8: Tompkins. Lid. Cb 
LABORATORY NUMBER: 25603-2 
CLIENT: CARNOT 
PROJECT #: 5038 
LOCATION: SUBMITTED BY CLIENT 

DATE RECEIVED: 03/13/90 
DATE ANALYZED: 04/09/90 
DATE REPORTED: 04/18/90 
PAGE 5 OF 5 

PARAMETER 

ASH CONTENT 

CARBON 

HYDROGEN 

NITROGEN 

OXYGEN 

SULFUR 

SPECIFIC 'ITY 

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

BTU/LB. 

AS RECEIVED BASIS 
(% by Weight) 

0.02 

83.90 

11.82 

0.11 

3.76 

0.39 

0.9322 

130 

18,736 

- 



Energy Systems Associates ACORWRATKJN EJA 

Samples shipped to :  %,, zdaA 

k 
I- 

Samples shipped frrm ESh by: 



Energy Systems Associates ACORWRATION EIA - 
fE!.T!FICATION OF SAMPLE RECEI? 

S n p l e s :  
Smp! e !to. ' 

( P r c j e c t  No. 
Test No. 

i h a i n  of Custody Prior it> M p m e n t :  

Samples shipped to: 

!5991 RED HALL AVENUE. SUITE 110. TUSTIIJ. C A  92680-7388 i 171.41 259.952" ilelrrnoi.' 17-41 259.037: 

ES.2. i!S-O5: 

. .  

. .. 

. .  

.. 



Chain of Custody P r i o r  t o  Shipment: 

. 
I I 

I 
Received by Time and Date i 

1 

I 



~- 
Page 2 o f  3 

c. Mass emissions, lb/hr 

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

3. Gaseous Emissions, lb/hr 

M = ppm x 10-6 Mwi Ib'lb x Qsd x 60 min/hr 
sv 

where SV = specific molar volume of an ideal gas: 

385.3 ft3/lb mole for Tref = 528 OR 
379.5 ft3/lb mole for Tref = 520 'R 

4.  Emissions Rates, lb/106 Btu 

a. 

F68 - 

Fuel factor at 68 OF. dscf/106 8 t u  at 0% 0 2  

- 106C3.64(%H) + 1.53(?X) + 0.14(%N) + 0.57(%S) - 0.46(%00:,, fuel)] 
HHV. Btu/lb 

b. Fuel factor at 60 O F  

F6o F68 (520 "R/528 OR) 

c. Gaseous emission factor 
;.xi :b ; ?e.? lb/106 Btui  = ppmj x 10-6 x X - X F X  
lb mole SV 20.9-a2 

d. Particulate emission factor 
*'" 20.9 

lb/106 Btu = C x l b  x.F x 
7000 gr 20.9-rO2 

These calculations are routinely performed on ESA's computer. 



Ccptis & TomWiru. Ltd. cb 

C&T ID SAMPLE ID SAMPLE VOLUME LEAD 
ug/SAMPLE 

1 REAGENT BLANK 50 35 

2 FIELD BLANK 50 36 

3 3-MTLS 50 8.3 

4 4 -MTLS 50 25 

5 6-MTLS 50 40 

5D 6-MTLS 50 39 



LABORATORY NUMBER: 255'98 
CLIENT: CARNOT 
PROJECT # :  5837 
LOCATION: SUBMITTED BY CLIENT 

ce Curtis & Tornpkins. Lta. 
~ 

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

METAL: MANGANESE FRONT FILTER AND PROBE/NOZZLE WASH 
METHOD: ETALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/83 

EF'A MET3OD 6010 - ELEMENT NOT RESPONSIVE BY GFAI?S/STD ADD METHOD 

C&T ID 

1 

2 

3 

4 

5 

5D 

5s 

SAMPLE ID 

REAGENT BLANK 

FIELD BLANK 

3-MTLS 

4 -MTLS 

6-MTLS 

6-MTLS 

6-MTLS 

SAMPLE VOLUME 

50 

50 

50 

50 

50 

50 

50 

MANGANESE 
ug/SAMPLE 

4.2 

86 

36 

8.8 

19 

19 

88% 

. .  
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. .  

... 
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Curtis & TornDkins. Ltd. cb 
.. 
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LABORATORY NUMBER: 25598 DATE RECEIVED: 03/16/90 
CLIENT: CARNOT DATE DIGESTED: 04/05/’90 
PROjECT #: 5031 DATE ANALYZED: 04/05/90 
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90 

PAGE 18 OF 25 ........................................................................... 
METAL: MERCURY ?RONT FILTER AND PROBE/NOZZLE WASH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/09 

EPA METHOD 7411 ........................................................................... 

C&T ID 

1 

2 

3 

4 

5 

5D. 

5s 

* NOTE: 

SAMPLE ID SAMPLE VOLUME 

REAGENT BLANK SEE NOTE 

FIELD B W K  SEE NOTE 

3-MTLS SEE NOTE 

4 -MTLS SEE NOTE. 

6-MTLS SEE NOTE 

6-MTLS . SEE NOTE 

6-MTLS SEE NOTE 

MERCURY 
ug/ALIQUOT 

ND (22) 

ND ( 2 8 )  

ND (14) 

ND (25) 

ND (13) 

ND (13) 

97 % 

5% v/v REMOVED AT 100 MLS FOR MERCURY; REMAINING 95 MLS 
REDUCED TO 50 ML FOR OTHER METAL ANALYSES. 
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cb Cwtis & Tompkms. Lld 

CLT ID 

1 

2 

3 

a 

5 

5D 

5s 

SAMPLE ID 

REAGENT BLANK 

FIELD BUNK 

3-MTLS 

4-MTLS 

6-MTLS 

6-MTLS 

6-MTLS 

SAMPLE VOLUME 

50 

50 

50 

* 50 

50 

50 

50 

NICKEL 
uq/SAMPLE 

1.4 

31 

3.9 

2.3 

88 

86 

83% 

METHOD DETECTION LIMIT = 0.6 ug/SAMPLE. 

j 

I 



LABORATORY NUMBER: 2 5 5 9 8  
CLIENT: CARNOT 
PROJECT P: 5837 
LOCATION: SUBMITTED BY CLIENT 

Cb Cuftit & Tmpkins. Lid. 

DATE RECEIVED: 03/13/90 
DATE DIGESTED: 03 /19/90  
DATE ANALYZED: 0 4 / 0 2 / 9 0  
DATE REPORTED: 0 4 / 1 6 / 9 0  
PAGE 22 O F  2 5  

CLT I D  

1 

2 

3 

4 

5 

5D 

5s 

SAMPLE I D  

REAGENT 3LANK 

FIELD BLANK 

3-MTLS 

4-MTLS 

6-MTLS 

6-MTLS 

6-MTLS 

SAMPLE VOLUME 

5 0  

5 0  

50 

50 

50 

5 0  

5 0  

SELENIUM 
uq/SAMPLE 

ND (3.1) 

ND (2 .8 )  

ND (2 .8 )  

ND (2 .8 )  

ND (2 .8)  

ND (2 .8)  

88% 

RELATIVE % DIFFERENCE: 
SPIKE % RECOVERY: 

<1 
8 8  



CLT ID SAMPLE ID SAMPLE VOLUME 

1 REAGENT BLANK 50 

2 FIELD BLANK 50 

3 3-MTLS 50 

1 4-MTLS 50 

. . .  
& 
j . .  : _. 
, .. 

1 ., 
: '  

n 

5 6-MTLS 50 
; . . .. .. 5D 6-MTLS 

55 6:MTLS 
: >  

50 

50  

METHOD DETECTION LIMIT = 0.6 ug/SAMPLE. 

ZINC 
ug/SAMPLE 

3.9 

16 

11 

16 

14 

13 

68% 

. I  



Energy Systems Associates ACOAFQR4TION 

CERTIFICATION OF SAMPLE RECEIPT 

Chain o f  Custody P r i o r  t o  Shipment: 

Released by I Time and Oate 1 Received by Time and Date 

/ !%? 
4 5 4  /- 2?,A 0 1  

I I  / /  

-c- 
Samples shipped to: e- 

Samples shipged fran ESA by: ,-. - - e *  Oate 

:amole: receive6 by: Cate S / ! ~ / Q C  

Air B i l i  No. 

Company: 
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Appendix C8 

ChrOIYliUm 

CR 71109-2088 



:: 
I. . ..: 

I(nALS EMISSIW ULWUllWS 

Client/Location: P G M m u o  
F Factor: 9035 
Reference T a r p  (F): 60 
FWL: O i  I 

ELEMENT: WEUVALEWT CHUCUIUI 

Test W t r a i n  Vartd m2 ad Wdl lWhr Ib /Wru  

5-Cr < 2-60 L9.30 5.02 6L7615 < 1.R < 4.17~-03 < 1.2s-06 
7-cr M 1.m 48.62 L.M 654493 no 0.76 tini.a~-m M S . Y E - O ~  
8-Cr * 1.13 48.32 6.78 -0 < 0.83 < 2.01E-03 < 6.8%-07 

Averwe WaJ 

.f 1.10 

Average W h r  

< 2.m-03 

Average Ib/llllbtu 

8.1%-07 

7. 

. .  , ... 
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Energy Systems Associates A C ~ ~ P O ~ A T \ I Z ) N  

-991 RED WU AVE- SUITE l * L N S T l N .  ULIFORNIA 92680 

SUBJECT Y x V y ' J r i ,  L3OWL.L& / Mm A JOB NO. 9 - 

SHEET NO. L o r  L . 
COMPUTE0 B Y  OAT E 

5-c, 3. as- 

x3- <.?, r'o 



Energy Systems Associates ACORPOWKN 

CERTIFICATION OF SAMPLE RECEIPT 

.. '! 
, -4 ::.* 
,-.J ,,( , 
ii j 
.. 

5 anpl es: 
Sampl e .No. sli' 9 / / 0 7  
(Project No. 

Test No. Cmpl  e t e  Description 

Released by, 7 I Time and Date Received by Time and Date 
,. 

,. A H .  
//X &/FO /POD 
i / i 

Chain o f  Custody Prior t o  Shipment: 

I ,' I I 1  I - S a m p l e s  s h i p 2 e d  to: 

.. . 



Curtis & Tompkin Ltd., Analvtical Laboratories. Since 1878 
~ 2 5 0  s k y l e  Ave. Los Angeles. CA 90023 Phone (2U) 269-7421 Fax (213) 2685328 

DATE RECEIVED: 05/01/90 
DATE REPORTED: 05/10/90 
PAGE 1 OF 2 

: '  ..; 

CLIENT: CARNOT 

REPORT ON: FOUR OIL SAMPLES 

PROJECT # :  5783 h - 5 8 3 8  

LOCATION: SUBMITTED BY CLIENT 

i 

RESULTS: SEE ATTACHED 

Reviewed By , 

S o r n e e y  Wiiminpron 



GAS FUEL "F" FACTOR CALCULATIONS 
Source - PGE MORRO 3 DATE - 20-May-90 
BY - KCH TIME - 19:02 

lb./lb-mol. (Fue l )  
SPECIES VOL. % C H 0 N 

' ' .  .: : cH4 92.702 11.12 
'.' C2H6 4.172 1.00 
. C3H8 0.634 0.23 

.: C4H10 - I 0.043 0.02 
.! C4H10 - .N 0.053 0.03 

CSH12 - I 0.017 0.01 
C5H12 - N 0.013 0.01 

.. C6H6 0.021 0.02 
1 c02 1.399 0.17 
:: N2 0.954 0.00 

..: 
Total 12.60 
wT.8 100.01 72.67 
Discrepency -0.01 

' GAS M% = 17.34 lb./scf= 
F @ ( 6 8 ) =  8,586 

' '  F @ ( 6 0 ) =  8 ,456  
j: 

3.71 0.00  
0.25 0 . 0 0  
0.05 0 . 0 0  
0.00 0.00  
0.01  0 . 0 0  
0 . 0 0  0 . 0 0  
0 . 0 0  ' 0 . 0 0  
0.00 0 . 0 0  
0.00 0.45 
0.00 0 .00  

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0.27 

4.02 0.45 0.27 
23 - 2 1  2.58 1.54 

0.0457 BTU/SCF= 1035.95 
BTU/lb.= 22673.63 



ICF 
736.6 

0.0 
530.9  
,s:3.9 

UCF" 
23v3.1 
n i  
9.3 

Zb.  I 
3 . 4  

E Q -  
155.0 0.0 

0.0 0.0 

307.b 6.0 

5472.3 
prz nx 
6.0 4?.? 
0.3  24.1 - 

64.4 21.0 

Sb?.3 2 e . 9  

ffi/wi 

F Y  SC- 0.6023 

m w1 
0. 0. 936.6 
0. 0. 0.0 

ZeA. 9SSl. 12-3.9 
0. 0. 1&7.9 
IlCF EB 

ax.'. P b 5 . 7  
n4 s a .  n l  
51.1 0.0 0.0 0.0 
27.2 0.0 0.0 0.0 
zq.0 0.0 0.8, IO.0 

E82 nm Ea3 
0.0 0.0 

T o  0.0 0.0 0.0 

€81. 
LS.0 

0.0 0.0 0.0 
'569.J 0.0 0.0 0.0 0.0 
D?.b 0.0 0.0 0.0 0.0 

lm IT? n10 till r12 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0' 0.0 
5.0 0.3 0.0 0.0 C . 0  

1 ! 

. 



-. . 



-- .. "R. I .I-  0.0 0.0 , IZYL-. 207.3 0.0 0. 0. 12Z0.2 Z07.S 0.0 0.0 

23. 9409. Sl01.4 S27.5 0-0 0.0 0.0 0.0 
3 SIB1.L 527.5 -50.4 
1 ?*7S.D 444.0 0.0 0. 6. 2b78.0 4u.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 U-0 0. 0 
.i - 

. .  
i I 
... 
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Appendix C10 

Radionuclides 

CR 71109-2088 
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United States Testlng Company, Inc. 
Richland Division 
2800 GEORGE WASHINGTON WAY 
RICHLANO, WASHINGTON 99352 (%SI 3753131 

March 30. 1990 

Arlene C. Bell 
Carnot 
15991 Red Hill Avenue, Suite 110 
Tustin . CA 926ao-73aa 

Dear Ms. Bell: 

Enclosed are the g a m a ,  gross beta and gross alpha results on 
the F u e l  Oil samples sent to our laboratory to be analysed. 

If you have any questions or comments, please call me at (509) 
375-3131. 

Sincerely , 

UNITED STATES-TESTING COMPANY, INC. 

Chemist 
Radiochemistry 

EA : dmk 

Enc 1 os ur e 

xc: Robert Swoboda 
File 



LABORATORY NUMBER: 25598 
CLIENT: CARNOT 
PROJECT I t :  5837 
LOCATION: SUBMITTED BY CLIENT 

DATE RECZIVED: 03/13/90 
DATE DIGESTED: 03/19/90 
DATE ANPLYZED: 04/02/90 
DATE REFORTED: 04/16/90 
PAGE 13 OF 25 

C6T ID SAMPLE ID 

5 6-MTLS BLANK 0.0007 
STDl 0.0151 

~~ ~ 

STD2 0.0261 
STD3 0.0386 

INSTRUMENT FACTOR: 1 
CORRELATION FACTOR: 0.9993 
SAMPLE VOLUME 0.05 

LEAD 
uq/SAMFLZ 

1.6 

,. ... 

7-  

. .  

... 

. .. 

. .  



LABORATORY NUMBER: 25598 
CLIENT: CARNOT 
PROJECT I f :  5837 
LOCATION: SUBMITTED BY CLIENT 

DATE RECEIVED: 03/16/90 
DATE DIGESTED: 03/19/90 
DATE ANALYZED: 04/02/90 
DATE REPORTED: 04/16/90 
PAGE 11 OF 25 

C&T ID SAMPLE ID SAMPLE VOLUME COPPER 
ug/SAMPLE 

1 REAGENT BLANK 50 8.9 

2 FIELD BLF-NK 50 

3 3-MTLS 50 

4 4-MTLS . 50 

5 6-MTLS 50 

5D 6-MTLS 50 

18 

19 

19 

9.8 

10 



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

PAGE 9 OF 25 

. .  i 
.- 1 
., i! 

:.I 
4 1 REAGENT BLANK 50 

j 2 FIELD BLANK 50 

SAMPLE VOLUME C6T ID SAMPLE ID 
.1 

'1 
: A ,  

.I .... 
! 3 3-MTLS 50 

I 4 4 -MTLS 

5 6-MTLS 

5D 6-MTLS 

5s 6-MTLS 

,i 

'J 

1 
.( 
. I  

50 

50 

50 

50 

CADMIUM 
ug/SAMPLE 

ND (0.41) 

1.3 

0.68 

0.59 

ND (0.41) 

ND (0.4i) 

77% 

i 
1 



LABORATORY NUMBER: 25598 
CLIENT: CARNOT 
PROJECT # :  5837 
LOCATION: SUBMITTED BY CLIENT 

Curlis & Tompkins. Ltd. Cb 
DATE RECEIVED: 03/13/90 
DATE DIGESTED: 03/19/90 
DATE ANALYZED: 04/05/90 
DATE REPORTED: 04/16/90 
PAGE 7 OF 25 ........................................................................... 

METAL: CADMIUM IMTINGER CATCH 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED 8/28/89 

METHOD OF STANDARD ADDITIONS - EPA 7131 ........................................................................... 
STANDARD BLANK 
INFORMAT ION STDl = 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 

ChT ID SAMPLE ID 

1 REAGENT BLANK BLANK 0.0049 
STDl 0.1021 
STD2 0.1810 
STD3 0.2772 

INSTRUMENT FACTOR: 1 

CAMDT.E -- VOLUME 0.05 
CORRELATION FACTOR: 0.9984 

2 TRIP BLANK BLANK 0.0049 
STDl 0.3607 

3 3-MTLS 

STD2 0.4448 
STD3 0.5306 

INSTRUMENT FACTOR: 2 

SAMPLE VOLUME 0.05 
.. CORRELATION FACTOR: 1.0000 

BLANK 0.0049 
STD 1 0.1671 
STD2 0.2347 
STD3 0.3687 

INSTRUMENT FACTOR: 2 
CORRELATION FACTOR: 0.9824 
DILUTION FACTOR: 0.05 

. r  i j  -MTLS BLANK C.0049 
STDl 0.2198 
STD? 0.2800 
STD: 0.3372 

INSTRUMENT FACTOR: 2 

DILUTIOI: FLCTOF.: 6 . C 5  
COWLATIOX FdCTOR: C.??s$ 

CADMIUM 
ug/SAMPLE 

0.14 

1.1 

0.36 

0.94 



Curtis & Tompkins. Lld Cb 
LABORATORY NUMBER: 25598 DATE RECEIVED: 03/13/90 
.CLIENT: CARNOT DATE DIGESTED: 03/19/90 
PROJECT #: 5a31 DATE ANALYZED: 04/02/90 
LOCATION: SUBMITTED BY CLIENT DATE REPORTED: 04/16/90 

PAGE 5 OF 25 ............................................................................ 
ET=: BERYLLIUM IMPINGER CATCY 
METHOD: METALS EMISSIONS IN EXHAUST GAS PROCEDURE DATED a/2a/a9 

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

ChT ID SAMPLE ID SAMPLE VOLUME BERYLLIUM 
ug/SAMPLE 

1 REAGENT BLANK 50 ND (0.06) 

2 FIELD BLANK 50 ND (0.06) 

3 3-MTLS 50 ND (0.06) 

4 -  4 -MTLS 50 ND (0.06) 

5 6-MTLS 50 ND (0.06) 

sb 6-MTLS 50 ND (0.06) 

5s 6-M"LS 50 82% 



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

METHOD OF STANDARD ADDITIONS - EPA 7060 ........................................................................... 
STANDPRD BLANK 
INFORMATION STDl = 10 ul SAMPLE + 10 ul 0.00 STD 

STD2 = 10 ul SAMPLE + 10 ul 25.00 STD 
STD3 = 10 ul SAMPLE + 10 ul 50.00 STD 

C&T ID SAMPLE ID 

5 6-MTLS BLANK 0.0283 
STDl 0.028 
STD2 0.0746 
STD3' 0.1099 

ARSENIC 
ug/SAMPLE 

3.6 

. INSTRUMENT FACTOR: 4 
CORRELATION FACTOR: 0.9968 
I----- ---..,.- 
3mIrLcI ""YVI~IU 2 . 0 5 . -  

* NOTE: 1/4 DILUTION REQUIRED TO ACHIEVE ACCEPTABLE CF 

, 

... 
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CARNOT 

SAMPLE TRAIN TEST SDMMARY 

0 5,L17/9 0 

* 
* Client/Location .......... PGE/MORRO* Date..................... 3/02/90 

Test Number.............. 3-MTLS * Data By. ................. KCH 

Test Method..............DRAFT EPA* Sample Location........ ..APH FG OUT 
* 
* 

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

* 
* 

Control Box #. ........... ES-2811 * Unit..................... 3 

Pitot Factor ............ 0 . 8 4 0  Meter Cal Factor......... 1 .0000  

Stack Area (sq ft) ....... 3 2 4 . 0 0  * Sample Time (Min) ........ 112 

Bar Press (in Hg) ........ 3 0 . 4 0  Nozzle Diam (in). ........ 0 .198  * 
.. 

Meter Vol (acf) .......... 4 8 . 1 1 2  * Meter Temp (F) ........... 8 3 . 6  

* Stack Press (iwg) ........ 0 . 3 1  * Stack Temp (F)..... ...... 2 6 8 . 7  

from portable.. . 5 . 6 2  
Vel Head (iwg) ........... 0 . 5 7 7 0  0 2  (%):  from CEM........ 4 . 0 i  

Liquid Vol .( ml).......... 1 0 4 . 4  * C 0 2 . ( % ) :  from CEM........ 11 .85  
calculated...... 10 .73  

Meter ‘Press (iwg) ........ 0 . 5 8  * Start/Stop Time .......... 0940/1209 
* 

Std Sample Vol (SCF) .......................................... 
Metric Sample Vol (cubic meters)..... ......................... 
Moisture Fraction ............................................. 
Stack Gas Mol Wt.............................................. 

Stack Gas Velocity (ft/sec)............. ...................... 
Stack Flow Rate (wacfm)....... ................................ 
Stack Flow Rate (dscfm) ....................................... 
Isokinetic Ratio ( % )  .......................................... 

46 .80  

1 . 3 3  

0 .094  

28 .82  

4 9 . 6 5  

965 ,269  

634 ,443  

99 .75  

.... 
. .  . ., 
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Clint /Locat im: PGLE/WILRO 
F Factor: 9035 
Refernre 1- (F): 60 
F u e l  : O i l  

ELEMENT: ZINC 

T e s t  W t r a i n  V a t d  

3-MTl.S 113.00 46.80 
4-nns m.w) d.59 
6-llTLs < 115.00 U.30 

Average us/& 

< 137.59 

Average Ib/hr 

< 3.13E-01 

Average lbnnbtu 

1.w-04 

?a2 . P d  Wdi Lbmr Lb/mbtu 

5.62 63LIu e 85.26 < 2.OzE-01 6.57E-05 
5.52 6Tf?26 239.81 6 . a - 0 1  1.8bE-OL 
5.79 665816 87.70 2.1%-01 < 6.8bE-B 



client/Locatim: PC&E/KURO 
F Factor: 9035 

Fuel: o i  1 
Refernre T o w  (I): m 

ELEWNT: SELEYIU 

T a t  W t n i n  m t d  %X a d  . w/a3 lb/hr lbnolbtu 

3-IITLS < 6.10 46.80 5.62 634443 e 4.60 < 1.m-02 < 3.55E-06 
6-MTLS YD 6.20 48.59 5.52 6Tm6 YD 4.51 YD1.14E-02 YD 3.451-06 
6-MTLS YD 7.30 46.30 5.79 665816 YD 5.57 Ml.39E-02 ND 4.3%-06 

< 1.ZlE-02 

Average lbnolbtu 

3 . m - M  
- 

, 



Client/Location: PrjtE/)*Y(~o 
F Factor: 9035 

Wd: oi  L 
Reference T& (F): 60 

ELEMENI: NICKEL 

T a t  Wtrain Vmtd XOZ psd Wm-3 l%r t b m t u  

3-RTLS 950.00 46.80 5.62 634443 716.76 1.70E+Ga 5.53E-OS 
4-MTLS 27.00 48.59 5.52 6Tm6 19.62 4.98E-02 1.5OE-05 
6-RTLS 910.00 46.30 5.79 665816 694.00 l.TJE*oo 5.41E-OS 

. .... 
. ,  

i : 

. .. 
. .  . .. 
.i 

.. .. . . .  . .  
.., ... .. 

,>:, ... . 
...i 
-.. ~ 

. .. , 

Averwe Ugld 

476.79 

Average L%r 

1.16E100 

Average lblllwtu 

3.rnE-OS 
I 

... :, ... 
. .. . . .i 

. .. 
. .  
. . 7  ..- 



METALS EMISSICU IXLCUUTICUS 

~ L i e n t l L o c a t i m :  ' PGIE/)IO((PO 
F Factor: w35 
Reference T ~ ? Q  (F): 60 
Fuel: O i  1 

ELEMENT: MERCURY 

T e s t  ugltrain Vmstd W Qsd WPJ lb/hr LMPlbN 

S-)(TLS NU 53.00 46-80 5.62 634443 NU 39.99 M9.50E-02 NU 3.W-05 
4-MTLS YD 68.00 48.59 5.52 6 T m b  M 49.42 M1.ZSE-01 NU 3.m-05 
6-MTLS ND 60.00 46.30 5.79 665816 M 45.76 M1.14E-01 NU 3.57E-05 

rwrsga qfm3 

NU 45.05 

Average W h r  

NU 1.1lE-01 

Average Iblllllbtu 

YD 3 . w - 0 5  



CLimtlLocotion: P C K I W X R O  
F Factor: 9035 
Reference T a p  (F): 60 
Fuel: Oi 1 

ELD(EYT: M N W E S E  

T e a t  upltrsin Vmtd XOZ ed uo/d lblhr lb/lPlbfu 

3-MTLS 61.00' 4b.80 5.62 634443 4b.02 1.0%-01 3.55E-02 
1-WTLS 13.00 68.59 5.52 67m6 9.G 2.LOE-02 7.21E-Ob 
6-WTLS 16.00 (6.30 5.79 665816 * 12.20 * 3.DSE-02 9.51E-Ob 

*FRONT HALF OWLY--IWPIYCER COYTAUINATED. 

Average ug/d 

22.56 

Average lblhr 

5 . e - 0 2  

Average t b m t u  

1.74E-OS 



METALS M I S S I O N  WWLAlIo(S 

clintlLocatim: FG€MCUWJ 
F Factor: 9035 
Refernue T a r p  (FI: 60 
Fuel: 011 

E L M Y T :  LEM 

Test wltrain b t d  XOZ osd wp3 Ib/hr lbllwtu 

3-MTLS 11.00 4.80 5.62 634443 8-30 1.97E-02 6.W-06 
4-MTLS 28.W 48.59 5.52 bTm6 20.35 5.16E-02 1.56E-05 
6-MTLS U.00 4.30 5.7V M5816 33.56 8.36E-02 2 . a - 0 5  

Aver- Uold 
~ 

20.73 

Average Iblhr 

5.16E-02 

Average lb/Rlbtu 

l.S€-05 



.) 
METALS EllISSloY ULOJUTIOIS 

ClimtlLocatim: PGbE/CRRO 
F Factor: 9035 
Reference 1- ( F I :  60 
Fuel: 01 I 

ELEMENT: COPPER 

Test &train Hartd XDZ 0.d W*l Lb/hr lb/RIMu 

3-IITLS 18.W u.80 5.62 13.58 3.a-02 1.05E-05 
6-MTLS 15.W 18.59 5.52 6mL6 10.90 2.76E-02 8.35E-06 
6-WTLS 3.60 46.30 5.29 us816 2.75 6.84E-03 2.141-06 

- .  . .  
i. . .  . .  
-. I. ., . .  

. .  ... 

.- . 
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Arelyr ica l  Data  Sumrary 

Factor:. 
1 '  Results in: 

Factor:. 
1 '  Results in: 

! ' .  



RADIAN sanple H is tory  P 

03/15/90 
03/17/90 
JS 
€ S A 2 7  
E Y Z P  
VSOW 
received 

~ n e r g y  system Associates 
Radian Uork order: PO-03-055 

05/15/90 
03/17/90 
JS 
ETA1 
E S M  
VsW 
received 

Sanple 10 BLANK .#l 

Page:6 

S-le Identifications Md.D?t ... 
. .  

MATRIX SPIKE' M E T b  BLANK 
.. .. . . . . . .  

Date Sawled 
Date Received 05/13/90 
Matrix AIR 

07 .. 

Prepared 03/15/90 
Analyzed 03/17/90 
Analyst 

. .  File I D  
Blank 10 EU29  
I n s t r m t  
RepOrt as received 

.. . - 

-, . .  

. . : .  :. 

... :03/,13/90 ' J '03/ . l  

1 

1 
I 

03/15/90 
03/17/90 
JS 
E W 6  
E S M  
moo0 
received 

! '7: 

, . . a  
. .. 

i 
i . . .  . .  . .  . .  

. _  . :  .. i 

. .. 
: .;i. 
. .  
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. .  
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03/15/90 03/15/90 
05/17/90 03/17/90 
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PAH 

CR 71109-2088 



Naphthalene 
rcenaphthylene 
Acenaphthme 
Fluorene 
Phenanthrene 
h t h r a c n w  
FlwrMthene 
Pyre= 
Bau<s)anthraccne 
cw-= 
&nro(brk)f lwranr 
Bazo(a)Wrene 
Irdeno(l.2.5-cd)~ 
0ibmzoCa.h)anthra 
Bnuo(g,h,i)pryle 

Awrage Total PAM 

~ 

AVERAGE STACK PAM EMISSIONS 

Uoldrcll 

5.401 
YO' 0.012 

0.134 
< 0.017 
a 0.014 
a 0.012 

0.012 
< 0.012 

No< 0.012 
YO< 0.012 
me 0.012 
MI .O.OlZ 
ND< ' 0.012 
m< 0.012 
m< 0.012 

s.m < 1.4pE-02 

:. 
.I.. 

. x; 
'.... . -  . .  
.. . 

~ .. 

.. . 
._,  ;: i 
. .: 
ii 

.. . .  

. .  

.. 

1 b W t U  

4.18E-06 
YO< 9 . Z - W  

1.oP-07 
< 1.35E-08 
c 1.1oE-08 
< 9.m-09 
< 9.m-w 
< 9.m-w 

yD* 9.a-w 
Y D I  9.a-w 
yD1 9.m-w 
yD19.m-w 
W D I  9.m-w 
Y D I  9 . a - w  
m* 9 . a - 0 9  

4.4lE-06 

. .  . .  
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CARNOT 05/17/90 

SAMPLE TRAIN TEST SUMMARY 

Client/Location .......... PGE/MORRO* Date..................... 3/04/90 

Test Number. ............. 7-PAH Data By .................. KCH . 

Test Method..............CARB 429 * Sample Location..........APH FG OUT 

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

* 

Control Box #. ........... ES-28 * Unit..................... 3 

Pitot Factor ............ 0.040 Meter Cal Factor......... 1.0000 

Stack Area (sq et) ....... 324.00 * Sample Time (Min) ........ 168 

Bar Press (in Hg) ........ 30.30 Nozzle Diam (in) ......... 0.196 
* 

* 
* 

~ 

Meter Vol (acf).. ........ 69.988 Meter Temp (F)..... ...... 79.3 

Stack Press (iwg) ........ 0.05 Stack Temp (F)...... ..... 267.3 

Vel Head (iwg) ........... 0.6090 02 (%):  from CEM ........ 4.44 
from portable ... . 5.20 

i 12cLAb-aw=u. . . : - -  

L i q I i d  vol- @I.) .......... 160.2 * c02 (a): from CEM... ..... 12.24 . -=- -.7 -&-A 

Meter Press (iwg) ........ 0.57 Start/Stop Time .......... 0932/1300' 
Std Sample Vol (SCF)....... ................................... 68.39 

Metric Sample Vol (cubic meters)....... ....................... 1.94 

Moisture Fraction .............................................. 0.098 

Stack Gas Mol Wt.............................................. 20. 0a 

Stack Gas Velocity .( ft/sec).............. ..................... 51.01 

Stack Flow Rate (wacfm). ...................................... 991,542 

Stack Flow Rate (dscfm)....................................... 647,370 

Isokinetic Ratio (S)............... ........................... 97.20 
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CARNOT 

SAMPLE TRAIN TEST SUMMARY 

05/17/90 

Client/Location .......... FGE/MORRO* 
Test Number.............. . 8-PAH 

Test Method..............CARB 429 

Fuel..................... OIL 

Control Box # ............ ES-28 

Pitot Factor ............ 0.840 

Stack Area (sq ft) ....... 324.00 

* 
* 

* 

Bar Press (in Hg) ........ 30.25 
.a. 

Date..................... 3/04/90 

Data By ................... KCH 

Sample Location..........APH FG OUT 

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

Unit..................... 3 

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

Sample Time (Min) ........ 168 

Nozzle Diam (in) ......... 0.196 

Meter Vol (acf).......... 79.284 * Meter Temp (F) ........... 80.6 * 
Stack Press (iwg) ........ 0.31 * Stack Temp (F). .......... 269.8 

Vel Head (iwg) ........... 0.7600 * 02 ( 0 ) :  from CEM........ 4.33 
from portable ... 5.62 

uquru ,-, ;;..; ~ Ik!l,Q ~ co2 (%I :  from CEM... ..~. 12~.33 ~~ 

..... .. ~ - .  --=.. -.--~ I - . ,  = ~~ 

calculated...... ii.37 ~ 

Meter Press (iwg) ........ 0.70 Start/Stop Time..........l502/1834 

Std Sample Vol (SCF). ......................................... 77.18 

Metric Sample Vol (cubic meters).......... .................... 2.19 

Moisture Fraetijn..................;... ........................ 0.098 

Stack Gas Mol W t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.86 

Stack Gas Velocity ( f t / s ec ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57.13 

Stack Flow Rate (wacfm) ....................................... 1',110,603 

Stack Flow Rate (dscfm). ...................................... 721,805 

Isokinetic Ratio (%)  .......................................... '98.39 
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CARNOT 05/17/90 

SAMPLE TRAIN TEST SUMMARY 
* 

Client/Location .......... PGE/MORRO* Date..................... 3/05/90 

Test Number.. ............ 9-PAH * Data By.. ................ XCH . 

Test Method...... ........a 429 * Sample Location .......... APH FG OUT 
Fuel..................... OIL Reference Temp (F) ....... 60 

Control Box t . . . . . . . . . . . .  ES-28 Unit..................... 3 

Pitot Factor ............ 0.840 * Meter Cal Factor......... 1.0000 * - -  
Stack Area (sq ft)....... 324.00 Sample Time (Min) ........ 168 

Bar Press (in Hg).. ...... 30.25 Nozzle Diam (in).... ..... 0.198 * 
* 

Meter Vol (acf).......... 78.522 * Meter Temp (F) ........... 83.2 

Stack Press (iwg) ........ 0.19 Stack Temp (F). .......... 276.5 

Vel Head liwul..... ...... 0.7550 02 1 % ) :  from C E M . . . . . . . .  5.63 ~~ ~~ . ~, ~~ . -. 
from portable.. . 5.92 

Liquid Vol (ml) .... .~. .. .~. ~169~,1 * C02 (%) :  from CEM.. ...... '11.17 
~ ~ 1c~; 26 ~. . =-. - ~ Z - A  i GalL;uIacsu.. .... ~ ~~~ ~ ~~~ ~~ ~ ~ ~~~ ~~ ~ 

Meter Press (iwg) ........ 0.71 * Start/stop Time .......... 0844/1205 . 
Std Sample Vol (SCF) .......................................... 76.08 

Metric Sample Vol (cubic meters)...... ........................ 2.15 

Moisture Fraction ............................................. 0.094 

28.87 

Stack Gas Velocity (ft/sec) ................................... 57.20 

Stack Flow Rate (wacfm) ....................................... 1,112,039 

Stack Flow Rate (dscfm) ....................................... 719,645 

Isokinetic Ratio (I).. 95.32 

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

........................................ 
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METALS EMISSION ULCULATIOYS 

Cl imt/Locat im: P6aE/WSRO 
F Factor: w35 
Pefernre  T n r p  (F): 60 
Fuel:  O i  1 

ELUENT: W M I W  by Ur(8 424 

lest W t r a i n  Y w t d  %X Qd Wd LWhr Lbm)(btu 

3-m 2.w w1.62 5.95 683209 1.45 3.m-05 1.14E-06 
4-m 1.00 48.4 6.52 665168 0.n 1.8lE-05 5.97E-07 
6-MTLS YDe 0.50 48.43 5.09 671959 YD< 0.36 yD4.17E-04 2.72E-07 - .- 

. ,  . .  1 . : 

Average W e  
~~ 

< 0.8s 

Average Ib/hr 

e 2.1%-03 

Average lbmbtu 

< &?(E-07 
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CARNOT 
B m -  Emissiom 

CLient/Locstirn: PWLE/HCURO BAY U N I T  3 

Reference T a p  ( F )  60 
F Factor, Gas 8456 F Factor, O i l  9035 

02.X Gas 5.37 02.X O i l  5.92 
Stack FLw Rate,Gas fuel(drcfrn) 701757 Stack FLou Rate.Oil(Qcfm) 7196fA 

AVG. ppb No< 1 AVG. .ppb yD< 1 
. .  
. .  

STACK AVG,lb/hr N W  8.t7E-03 STrO: AVG. LWhr Yo< 8.m-03 
.. AVG. Ib/Wbtu ND< 2.YE-06 AVG. IW)(l(btu. yD< 2.50E-06 

. . .  , . .. .... 
I . .  
! 1::. 

, .  .. 
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TEDLAR BAG DATA 

Client/Project &7+CIrJbhRDhY 
Date 3-5-% Unit A3 BY a. 
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Appendix C J  

Formaldehyde 

\ 

C4 71109-208s 



FCUUALC IDE ION LWU 

CLIEWT/LOUTION: PCsElWCURO MY UYlT 3 
FUEL: OIL 
F Factor: 9035 
Reference T a r p  ( F )  60 





. .. . .  

./-. 

._. 

.1 
' :  

. .  

. .  




