Appendix C.3. Tedlar Bag Analyses
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Applied P & Ch Laboratory
oo & i s, e a0 A PCT, Analytical Report

Tek (908) £23-5148 Fax: (909) 6223190

Submitted to: Service ID #: 801-934506A  Received : 10/23/93
Energy and Environmental Research Corporation Collected by: R. Campbell Tested :  10/23-24/93
Attention: Dave Hansell Collected on: 10/20/93 Reported :11/15/93
8001 Irvine Blvd. _ _ Sample description:
Santa Ana, CA 92706 Air Bag Samples from

Tel: (714)552-1803 Fax: (714)857-1943

Analysis of VOCs in Air 801-934506A Pagel of 3

Concentration
Component Analyzed Method Unit PQL 154380 154581 154883 184584 154586 154587 184580
Diluted  Undiluted Diluted Undiluted Diluted Undiluted  Blank
93-4506-01 93-4508-07 93-4506-03 $3-4506-04 93-4506-08 $3-4506-06 93-4506-07

Chiorinated Hydrocarbous

Chloromethane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Bromomethane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Chloroethane To-14 ppbV 5 ND. - ND. - N.D. - N.D.
1,1-Dichloroethene To-14 ppbV 3§ N.D. - ND. - N.D. - ND.
Methylene Chlotide To-14 ppbV § N.D. - N.D. - N.D. - ND.
1,1-Dichioroethene To-14 ppbV § N.D. - ND. - N.D. - N.D.
cis-1,2-Dichloroethene TO-14 ppbV § ND. - N.D. - N.D. - N.D.
Chloroform TOo-14 ppbV 5§ N.D. - N.D. - ND. - ND.
1,1,1-Trichloroethane To.14 ppbV § M.D. - ND. - N.D. - ND.
Carbon Tetrachloride TO-14 ppbV 5 ND. - ND. - N.D. - ND.
1,2-Dichloroethane TO-14 ppbV 5 ND. - ND. - ND. - ND.
Trichloroethene To.14 ppbV § N.D. - N.D. - N.D. - ND.
1,2-Dichloropropane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
cis-1,3-Dichloropropene  TO-14 ppbV § N.D. - ND. - N.D. - N.D.
trans-1,3-Dichloropropene TO-14 ppbV 5§ N.D. - ND. - N.D. - ND.
1,1,2-Trichloroethane To14 ppbV¥V 5 ND. - N.D. - N.D. - N.D.
Tetrachloroethene To-14 ppbV § ND. - ND. - N.D. - ND.
Ethylene Dibromide To14 ppbV 5 ND. - N.D. - N.D. - N.D.
Ethylene Dichloride TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Chlorobensene To-14 ppbV § N.D. -~ ND. - N.D. - N.D.
1,1,2,2-Tetrachloroethane TO-14 ppbV 5§ ND. - N.D. - N.D. - N.D.
1,3-Dichlorobensene TO-14 ppbV § N.D. - ND. - ND. - N.D.
1,4-Dichlorobensene To-14 ppbV § ND. - ND. - ND. - N.D.
Chiorotoluene To-14 ppbV § N.D. - N.D. - ND. - ND.
1,2-Dichlorobensene To-14 ppbV § ND. - N.D. - ND. - N.D.
1,2,4-Trichlorobensene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Hexachlorobutadiene To-14 ppbV 5 ND. - ND. - N.D. - N.D.
trans-1,2-Dichlorcethene TO-14 ppbV¥V 5§ N.D. - N.D. - N.D. - N.D.
1,1,1,2-Tetrachioroethane  TO-14 ppbV  § ND. - N.D. - ND. - N.D.
Carben Disulfide TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
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Applicd P & Ch Laboratory
o & amen 3, e ch v A PCL, Analytical Report

Tel: (900) 623-5148 Fax: (009) 822-3199

Analysis of VOCs in Air 801-934506A Page2 of 3
T Concentration
Component Analyzed Method Unit PQL 154580 154581 134583 154584 154588 154587 184589

Diluted Undiluted Diluted Undiluted Diluted Undiluted Blank
93-4506-01 §3-4806-02 93-4506-03 93-4506-04 93-4506-08 93-4506-08 93-4506-07

Parafine (C4-C8)

n-Butane TOo-14 ppbV § ND. - N.D. - N.D. - N.D.
Isobutane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
n-Pentane TO-14 ppbV § ND. - ND. - N.D. - N.D.
Isopentane [2-methylbutane]® To-14 ppbV 5 N.D. - ND. - N.D. - N.D.
Neopetane [2,3-dimethylpropane]* TO-14 ppbV § N.D. - ND. - N.D. - N.D.
n-Hexane TO-14 ppbV § N.D. - 48 - 46 - N.D.
J-Methyipentane TOo-14 ppbV § N.D. - N.D. - N.D. - ND.
3-Methylpentane TO-14 ppbV 5§ ND. - N.D. - N.D. - N.D.
2,2-Dimethylbutane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
2,3-Dimethylbutane TO-14 ppbV 5 ND. - N.D. - N.D. - N.D.
Aromatics
Bensene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Toluene To-14 ppbV 5 13 - 8 - 10 - ND.
Ethyl Bensene ToO-14 ppbV § N.D. - N.D. - N.D. - N.D.
m,p-Xylenes To-14 ppbV 5 11 - N.D. - N.D. - N.D.
o-Xylene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Styrene To-14 ppbV § ND. - N.D. - N.D. - N.D.
1,3,5-Trimethylbensene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,2,4-Trimethyibenzene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Phencl To-14 ppbV § 49 - ND. - ND. - N.D.
Naphthalene TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Naphthenss
Cyclopropane To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Cyclobutane To-14 ppbV 5 N.D. - N.D. - ND. - N.D.
Cyclopentane To-14 ppbV 5§ N.D. - N.D. - ND. - ND.
Cyclohexane To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Ketones
Acetone TO-14 ppbV § ND. - ND. - N.D. - N.D.
Butanone TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,3-Butadiene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Propadiene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Olefins
1-Butene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
cis-2-Butene To-14 ppbV 5§ N.D. - ND. - N.D. - ND.
trans-2-Butene To-14 ppbV 5 ND. - N.D. - N.D. - N.D.
2-Methyipropene To-14 ppbV 5 N.D. - ND. - N.D. - ND.
1-Pentene To-14 ppbV 5 N.D. - N.D. - ND. - N.D.
cis-2-Pentene To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
trans-2-Pentene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
3-methyl-3-Butene To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
2-methyl-1.Butene To-14 ppbV 5 N.D. - ND. - N.D. - N.D.
3-methyl-1-Butene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
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Applied P & Ch Laboratory
4086 E. Mission Blvd, Pomona, CA 91768
Tel: (500) 4335148 Fax (900) 6223199 _

APCL Analytical Report

Analysis of VOCs in Air 801-934506A Page3 of 3

Concentration
Component Analyzed Method Unit PQL 184880 154581 154583 154584 154588 154587 154689
Diluted Undiluted Diluted Undiluted Diluted Undiluted  Blank

93 4506-01 93-4506-02 93-4508-03 93-4506-04 93-4506-05 93-4506-08 93-4806-07

Acetylenes (C4-C8)

1-Butyne® To-14 ppbV § N.D. - N.D. - N.D. - ND.
2-Butyne TO-t4 ppbV 5 N.D. - N.D. - N.D. - N.D.
1-Pentyne To-14 ppbV § N.D. - N.D. - N.D. - N.D.
3-Pentyne TO-14 ppbV § N.D. - ND. - N.D. - N.D.
Ethers
MTBE To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Dimethyl Ether TO-14 ppb¥ 5 N.D. - N.D. - N.D. - N.D.
Ethy! Methyi Ether* To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Diethy! Ether To-14 ppbV 5 ND. - N.D. - N.D. - N.D.
Ethyl Propyl Ether® TO-14 ppbV 5 ND. - N.D. - N.D. - N.D.
Dipropyl Ether To-14 ppbV § ND. - ND. - N.D. - ND.
VOCs by GC/FIDs
Methane TO-14/F1D ppbV 500 - 3,900 - 3,900 - 3,600 -
Ethane To-14/FID ppbV 500 - ND. - N.D. - N.D. -
Propane TO-14/FID ppbV 500 - N.D. - N.D. - N.D. -
Ethene To-14/FID ppbV 500 - ND. - N.D. - N.D. -
Propene TO-14/FID ppbV 500 - N.D. - ND. - N.D. -
Ethyne TO-14/FID ppbV 500 - N.D. - N.D. - ND. -
Propyne* To-14/FID ppbV 500 - N.D. - ND. - ND. -

PQL : Practical Quantitation Limit
N.D. : Not Detected or Less Than The Quantitation Limit.
* Standards not available

7pectful]y ubmitted,
( th P —

Shu-Teh Pan
Lab Manager
Applied P & Ch Laboratory
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Appendix C.4. Aldehyde/Ketone Calculations, Run Sheets and Analyses
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CARB 430

PLANT: NG Steam Generator

DATE DATE ENTERED: 11/20/93
TEST DATE: 102093

CITY: Confidential OPERATOR: Jon Kawaguchi
RUN# 1,23 ENTERED BY: Dave Hansell
SAMPLE LOCATION: STACK CHECKED BY:
DATA ENTRY kymBol| uNITS DATA DATA DATA
RUN NUMBER o - - Rl R2 R3 AVE RSD
AVERAGE METER TEMPERATURE Fm degree F 86.00 84.20 8240 84.20 214
BAROMETRIC PRESSURE Pbar in. Hg 29.92 29.92 29.92 2.0 0.00
AVYG. DELTA H dH in. H20 1.40 1.30 1.30 1.33 4.33
|GAS SAMPLE VOLUME Vm cubic 098 1.08 1.05 1.03 3.94
METER CALIBRATION FACTOR Y 1.00 1.00 1.00 1.00 0.00
TOTAL SAMPLING TIME min__| minutes 60.00 60.00 60.00 60.00 0.00
SAMPLE 1ST IMPINGER VOLUME Siwt.l | ml 9.60 1120 13.40 1140 | 1674
SAMPLE 2ND IMPINGER VOLUME Siwt 2 ml 9.70 10.00 9.60 9.77 2.13
IBLANK 1ST IMPINGER YVOLUME Biwt, 1 ml 9.00 9.10 9.50 9.20 2.88
BIANK 2ND IMPINGER VOLUME Biwt2 ml 9.20 9.20 9.20 9.20 0.00
SAMPLE WEIGHTS (1ST IMPINGER)
Formaldehyde Swi, | g 012 0.70 0.22 0.35 §9.44
Aceuldehyde Swil [ pe 014 |ND 010 |ND 010 | < 011 | 2038
Acrolein Swi.l ug ND 0.10 | ND 0.10 |ND 010 |ND 0.10 0.00
[ Propanal Swl | pg |ND 010 _|ND 0.10_|ND 010_|ND 010 | 000
Acelone Sw.l BE_ 0.10 063 0.15 02 | 9976
Crotonaldehyde Swi.l 1Ty ND 0.10 | ND 0.10 {ND 0.10 | ND 0.10 0.00
Isobutyraldehyde Swil | g [ND 010 |ND 0.0 _IND 010 |ND o10 [ opo |
Methy! Ethyl Ketone Swi, 1 KL ND 0.10 |ND 0.10_|ND 0.10 | ND 0.10 000 |
SAMPLE WEIGHTS (2ND IMPINGER)
Forma idehyde Sw2 | pg 0.10 0.2 0.18 0.16 34.81
Aceialdehyde Swi2 | pg 0.10 0.13 |ND 0.10 < 0.11 15.75
Acrolein Swi,2 [ ND 0.10 | ND 010 IND 010 | ND 0.10 0.00
Propanal Swi,2 17 ND 0.10 | ND 010 |ND 0.10 | ND 0.10 0.00
Acetone Sw,2 ND 0.10 Q.14 0.21 < 0.15 37.12
Crotonaldehyde Swi,2 ug ND 0.10 | ND 0.10 IND 0.10 | ND Q.10 0.00
Isobutyraldehyde Sw2 { pg |ND 0.0 _|ND olo |ND 010 | ND 010 | 000
Methyl Ethy| Ketone Sw.2 g ND 0.10 |ND 0.10 |ND 0.10 | ND 0.10 0.00
BLANK WEIGHTS (1ST IMPINGER)
Formaldehyde Bwt,] ug IND 0.10 019 016 | « 015 30.55
Acetaldehyde Bwt,] ug ND 0.10 0.15 0.13 < 0.13. 19.87
Acrolein Bwil | 3 |ND 0.10 |ND 0.10 |ND 0.10 | ND .10 0.00
Propanal Bwi.1 ND 010 [ND 010 IND 0.10 | ND 0.10 0.00
Aceione Bwi,1 ug 0.73 0.29 0.14 0.39 79.31 |
Crowonaidehyde Bwt. | pg |ND 0.10 |ND 010 |ND 0.10 | ND 0.10 0.00
Isobutyraldehyde Bwil | up ND 0.10 | ND 010 |ND 0.10 | ND 0.10 0.00
Methyi Ethyl Kelone Bw, | pg IND 0.10 |ND 0.10 |ND 010 | ND 0.10 0.00
BLANK WEIGHTS (2ND IMPINGER)
Formaldehyde Bwi2 | g 0.13 015 0.14 004 | 714
Acetaldehyde Bwid MR 0.13 |ND 0.10 012 { « 0.12 13.09
|_Acrolein Bwt2 iy ND 010 |ND 0.10 IND 0.i10 | ND 0.10 0.00
Propanal Bwt.2 pg_IND 0.10 | ND 0.10 |ND 0.10 | ND 0.10 0.00
Acelone Bw1 2 1.50 _0il 0.13 0.58 137.38
Crotonaldehyde Bwt2 ug [ND 010 |ND 0.10 |ND 010 | ND 0.10 0.00
Isobutyraidehyde Bwt,2 g ND 010 | ND 010 |ND 010 [IND 0.10 0.00
Methyl Ethyl Ketone Bw1,2 [0 ND 0.10 |ND 010 |ND 0.10 IND 0.10 0.00
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CARB 430

PLANT: NG Steam Generator
CITY: Confidential
RUN# 1,23

DATE DATE ENTERED: 11/20/93
TEST DATE: 102093
OPERATOR: Jon Kawaguchi
ENTERED BY: Dave Hansell

SAMPLE LOCATION: STACK CHECKED BY:
CALCULATED DATA kymBol| UNITS DATA DATA DATA
UNNUMBER _ - R R2 R3 AVE | RsD
[AVG. METER TEMPERATUR
"?m = Fm + 460 = Tm | degreesR 546.00 544.20 542.40 54420 | 033 |
[GAS SAMPLE VOLCME AT S TASNDARD)
CONDITIONS,
VmStd = 17.64Y (Va/Tm) (Poar + dH/13.6)] VmStd | dsem 0.027 0.029 0.029 0.028 | 421
SAMPLE IMPINGER CONCENTRATION ng/ml), S or Bice 10004(S or Bwt,145 or Bwt.2)(S or Biwt,1+S or Biwt.2)
RUN NUMBER - . Rl R2 R3 AVE | RSD
SAMPLE
Formaldenyde Sic_| agml 11.40 4292 1739 2390 | 7003
|_Aceuldehyde Sic_| ngml 1244 | < 1085 |ND 270 | < 1066 | 17.61
Acrolein Sic_| agml |ND 1036 |ND 943 [ND 870 |ND 9.50 3.30
Propanal Sic_| ngml |ND 10.36 | ND 943 [ND 370 |ND 9.50 830
Acetone Sk | agml | < 10.36 1632 1565 | < 2078 | 6602
Crotonaldehyde Sic_| ngml [ND 1036 | ND 943 |ND 870 | ND $.50 830 |
Isobutyraldehyde Sic_| ngmi |ND 10.36 | ND 943 |ND 870 |ND 9.50 .50
Methy! Ethyl Ketone Sic_| ngml |ND 10.36 | ND 943 [ND 270 |ND 9.50 8.30
[BLANK
Formaldehyde Bic ngimi < _12.64 18.58 16.04 < 15.75 18.93
Acetaldehyde Bic | agmi | « 1264 | « 11.66 1337 | < 13.2 | 399
| Acrolein Bic_| ngml |ND 1099 {ND 1093 |ND 1070 | ND 1087 143
Propanal Bic | ogmi |[ND 1099 | ND 1093 |ND 1070 | ND 10.87 1.43
Acetone Bic | ngm 12253 21.86 14.44 5294 | 11408
Crotonaldehyde Bic | ngm [ND 1099 | ND 1093 |ND 1070 |nD 10.87 143
Isobutyraldehyde Bic_| ngiml |ND 1099 |ND 1093 [ND 1070 | ND 10.87 143
[ Metny! Ethyl Ketone Bic | ngml |ND 10.99 | ND 1093 [ND 1070 | ND 10.87 143
BLANK TO SAMPLE RATIO, BraSic/Averige(Bic)
IRUN NUMBER - RI R2 R3 AVE | RSD
RATIO
Formaldehyde Br RL] o2 RL| 272 RL| 110 1.52 | 7003
Acetaldehyde Br RL] 004 RL| 082 NA} Na 088 9.63
Acrolein Br NAl NA NA| Na NAl NA NA NA
| Propanal Br NA[ NA NA| Na NA} NA NA NA
Acetone Br RL] 020 RL| o0s9 RLI 030 039 | 6602
Crotonaldehyde Br NAl NA NA| NA NA| Na NA NA
Isobutyraldehyde Br NAl  NA NA{ NA NA| Na NA NA
Methyl Ethyl Ketone Br NA|  NA NA{ NA NA| Na NA NA
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CARB 430

PLANT: NG Steam Generator
CITY: Coafidential

RUN#: L, 2.3

SAMPLE LOCATION: STACK

CORRECTED SAMPLE CONCENTRATION (ng/ml) Br>$ CicxSic-Avera,

DATE DATE ENTERED: 11/20/93
TEST DATE: 102093
OPERATOR: Jon Kawaguchi
ENTERED BY: Dave Hansell
CHECKEDBY:

e(Bic), Br<5 Cic=5*Average(Bic)

ND - Sample value below detection limil

< - Some sample values below detection limit
C - Blank Corvected

RL - Reporting Limit

NA - Not Available

RUN NUMBER - - - - RI R2 R3 AVE | RSD
SAMPLE

Formaldehyde Cic | ngml RL| 78.77 RL| 7877 RL| 7877 NC| 7871 | o000
Aceuldehyde Cic_| agmi RL| 66.11 RL| 6611 |ND Na| 870 | < NC| 4691 | 7097 |
Acrolein Cic | ngmi [ND Na] 1036 [ND NA| 943 [ND Na| 870 [ND Nc| 930 | ss0
Propanal Cic | ngmi IND Nl 1036 [ND Na| 943 [ND NA[ 870 [ND Nc| 930 | ss0
Acetone Cic_| ngmi RL| 26471 RL| 26471 RL| 26471 NC| 26471 | o000
Crotonsidehyde Cic | ngmi |ND NA| 1036 [ND NA| 943 [ND Na| 870 IND nc| 950 | 380
Isobutyraidehyde Cic | ngmi [ND Na| 1036 [ND Na| 943 |[ND NA| 870 |[ND Nc| 950 | 880
Methyl Ethyl Keione Cic | ngmi |ND Nl 1036 [ND NA| 943 |[ND NA] 870 [ND Ne| 950 | ss0
CORRECTED SAMPLE CONCENTRATION ! (mg/dscm). Ce. | =Cic*(Swi.1 +8w1.2)/VmS1d/1e06

RUN NUMBER - - Rl R2 R3 AVE | RSD
SAMPLE

Formaldehyde Col fmydsem| RL| 0057 RL| 0058 RL| 0062 NC| 006 | s32
Acetaldehyde Cel [mydsom] RL] 0047 RL| 0048 IND NA| 0007 | < Nc| oo | .19
Acrolein Cc.l Img/dsom | ND NA| 0007 [ND NA| 0007 |ND NA| 0007 [ND Nc| o001 | a3t
Propanal Cc.l |mg/dsom[ND NA| 0007 [ND NA| 0007 [ND NA| 0007 [ND Nc| oot | a31
Acetone Ccl [mgdsem|  RL| 0490 RL| 0.194 RL| 0210 Ncl o | s32
| Crotonaldehyde Ce.l | mysdsom |[ND NA| 0007 [ND NA| 0007 |ND NA| 0007 [ND N 001 | &3
lsobutyraldehyde Ce.t | my/dsom |[ND NA| 007 [ND NA| 0007 [ND NA] 0007 [ND Ncl oo1 | a3
Methyl Ethyi Ketone Cel | my/dsan|ND NA| 0007 [ND NA{ 0007 [ND Naj 0007 [ND NC| o1 [ 431
CORRECTED SAMPLE CONCENTRATION 2 (ppbv). Cc.2%1000°24.05/Mw
RUN NUMBER - . Rl R2 R3 AVE | RSD
SAMPLE

Formaldehyde Ce2 | pobv RL| 45 RL| 4 RL| 50 Nc|l 2 | 532
Aceuldehyde Cc2_| ppbv RL] 26 Rul 26 [NDNAl 4 | < Ncl a3 | o9
Acrolein_ Cc2 | ppov IND NA] 3 IND NAl 3 IND NA| 3 IND Nef 3os | a3t
Propanal Ce2 | ppov [ND NA] 3 [ND NA| 3 IND NA] 3 [ND NC| 2903 | a3l
Acsione Cc2 | ppbv RL] 79 RL| 80 RLi & Nc| s209 | 532
Crotonaldehyde Ge2 | ppov [ND NAl 3 IND NAl 2 IND NA] 2 [ND NE| 243 | 431 |
Tsobutyraidehyde Cc2 | poov INDNAl 2 [ND Na] 2 [ND NA] 2 [ND Nc| 237 | aa1
Methy! Ethyl Ketone Ce2 | ppov [ND NA[ 2 |ND NAj 2 [ND NA] 2 [ND NC[ 23 | ant
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Plani
Cily
Location
Operators
Date

— i "

CARD 430 RUN SIIEET

Z0l20 /93

Run Number

Stack Diam, (in.)

257

Sample Box Numbaer

Meler dH €@

Probe Length 3 ’

Probe Linar Malerial

Pretest Loak Rate _ &) cim @ _Z__ (in. Hg)
Siatic Pressure (Pa) ﬂ (in. H20) Poul Test Leak Rate _ 0 om € l_ (in. Hg)

Basromelric Pressure (Pb) m {in, Hg)

Ambient Temperature (*F)

. Meler Box Number u S —

Meter Calibration (Y)

2/s

Tiaverss | Sampling Clock Rotamsier | Gas Sampie| Flowrate | Slack u-:?::n QB Comments
Pont No. Time, Time Readng Volums, Vm ) . Temp Temp, Tm TT& - ’
i ruc.)n) 124 h) — [O] .hi.nlmm {*F} {*C} 1
/33F Voo SRS | A 1239 4 544
' 5 ¢¢ 6.5 lpagedl vs (VA | 22 (1L | fhee 26 cwck/d
20 49 lo.s ltenm .5 | | 29 | 1.4 .
15 | @st o5 jdrd]. .5 || 29 1o Bul 124
29 0.5 lLdd35] .4 29 112 glese 129 welld
2¢ lod | o lped 'S 30 | 462 »
1 3p o 5 leag 4 L« 2 - | (-6
35 14 | . sm Keizzl g 31 2
46 19 | o lesdod S 3t Lepr| Bl (237
s 2¢ | 5 lesedd] .S > 1.4 e
50 29 | 5 leoiw| .5 3 /&
xS 3¢ | 5 lgetdsl & 2 |14
Lo 2l S bt . T VYV |32 |)d | Bulizdy mef/d
Mot 126 Mc.-F/dL

... Flowrate 2t .80 liters'min +- 13%

Pretest Probe Pusge with Stack Gas
Pretest f2ak check with Charcoal Tube

Where gloves when operating train

Averaga/isizl

g
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CARB 430 RUN SIIEET

Plant _ ——————— Sample Box Numbor Shest (‘ of 7
Ciy __ - ~. Maeler Box Number V 3
Location __ ~ .. e Meier Calibration m
Operators J K Meter ¢H ©
Date la/ze [7D Probe Lengih _&.7 .
Run Number bty B0 Probe Liner Malesrin! _5/< :
Stack Diam, (in) __ 3% ™~

Protes! Leak Rate 0.0&0ctm @ 7 (in. Hg)

Static Pressuro (Pa) _—+ 2 & 5 (in. H20) Post Test Leak Rllodno._gﬂ, dm @ __L (in. Hg) A
Barometric Pressurs (Pb) _A’_,:L’:_ (in. Hg) '
Ambient Temperature (*F) (2]
Traverse | Sampling Clack Rotamater |Gas Sample| Flowrate Stack m::y ::l:n KB Comments
Pont No, Time, Time Readng Volume. Vm ] . Temp, Tm 'E ’
. ruéu 124 W) - (n titers/min rc)
: 1§02
S 02 | .5 eS_INMA | 2 7.2
/0 12 s @ouH S £ { 124
5 12 5 D ST 29 ‘ [2®)
20 22 | 5 i#508.5 22 |y f ~
29 22 .5y kndl .5 30 |s4 -
30 3z .9 ookl 5 30 | ¢ |Ful 1229
3¢ ! 32 1.5 lefze0 S 20 | /2 lioget, 144
Yo g2 | S lewWdd! s 32 | 1,2
Us 42 | s levigml .5 3 |l | Fuad |2
50 Sz | e 2 1= 36 {e2—| LXugta_ 120
F3N s2 | .9 o) | &~ 38 |4
L 119021 .5 S | 30 | ¢

.. Flowrate a1 0.£0 liserz/min +/- 10%

Pretest Probe Parge with Suck Gas
Pretest leak ckeck with Crarcoal Tube

Where gloves when operating train

AverageiToisl ) - ) I
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&
CARB 430 RUN SHEET
Plant _ S - —..-.3 Box Number
City ___ ) } — — ... Meler Box Numbar Mé .
Location ____ . Metsr Calibration (49]
Operators JIC - Meter ¢H ©
Dale lo/z € /4 3 Probe Length _i_?
Aun Number 3 Probe Linar Material ,2[-5

Stack Diam, (in) __2§

Pretest Loak Rala D __ cfm @ _~F—_ (in. Hg)

Static Pressure (Pa) = Oy (in. H20) Post Test Leak Rale ¢m @ ({in. Hg)
Barometric Pressure (Pb) 27 ¢ z"(in. Hg)
Ambient Temperature (*F) JQ___ - A
Travare Sampling Clock Rotametsr | Gas Sampie| Flowrate Stack Mﬂ:’,::l:ol %q Commaents
Paint Ma. Time, Time Readng VYolume, Vm Temp Tomp. Tm TN,
: luén_] 124 hy — (U] litars/min (*F) (*C}
2000 | oy i i
e | og |,5 [aesd psin/a | 2 |42
o 7] 15— 1 B7 0% 0.6 257 Lk -
5 & | s ezl o5 Y | td | (239 mefd Fee
20 20 | S HMISH .S 2 24 | 4 Loaote
25 | 26 | s |24 Wl .5 2X |/l .
1 30 30 | 5 bxeaol.s 29" 1/.2
2 | 35 | g7 1MMdll,e 281 || [2d2
do do 1S5 2.3 .S 2 ﬁﬁﬁ /23 nntl?gL_gggggg_
& W 1.5 lzdsu,e” z% [ ¢.d
LY S50 10 & kN, 2y | td
s 1 s5 |5 9292 14 | /2€5 »-J'/z( Focd
Lo |2p | /S Pl 5 (L | 120 mlfeltdoee,
~ .
0
l 1
| I | |
| ’ I
| I _
' ' | ' .. Flowsae 28 0.80 liters!min +- 10%
. Pre:est Probe Pusgs with Stack Gas
Pretas fsak check with Charcsai Tub
N Where g!:r'mx when operating train

Averaga;Toisi
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Energy and
- nvironmental

1esearch Corporation

CHAIN OF CUSTODY
Plant Page / of [
Unit ' ’
Location. . - - _ . ProjectNo._g%3#3- 020  P.ONo.
Sample No, Test No, TestDate Description
/39044 4 % bLlst, Gos L] (Tedty—
/3544 7 / atun/ Sk berrk,
[39Ld 2 / _0/20/93 7 sn—t_)
[ 35¢d3 / \ | 3 ] e
/39¢d £ / A . (Blank 4t ) Mg
135445 ] (Dlole byl (Blosug s ) Back
139¢d¥ 2 Ul bs .. Sandes /5
135¢45 z ALl Lok, Lhba 7¥co
/39450 z Ll Ll Boury Blask ®
/35¢5 ¢ > (LAl Brcas Blank?
/33¢57 3 2Lt Lok Blast Sonr,
139¢(53 3 las &
__/39¢ s 3 . Arvirr
/3555 3 4 é R
[ 4
Sampling system prepared by < {2
Test operator <)
Sample recovery by OO
maqui v jev v  Time Date Reason
' , & L I§==%, fo/>57
ﬁé 7 S
Laboratory analysis by - Date
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9310214 EER

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9310214

Work Order Summary
CLIENT: Mr. Jon Kawaguchi BILL TO: Mr. Dave Hansel
Energy & Environmental Research EER
8001 Irvine Blvd. 18 Mason
Santa Ana, CA 92705 Irvine, CA 92718
PHONE: 714-552-1803 INVOICE # 2191
FAX: 714-859-3194 P.O. #
DATE RECEIVED: 10/25/93 PROJECT
DATE COMPLETED: 11/9/93 AMOUNTS: $1,638.81
FRACTION # NAME IEST PRICE
01A 139642 TO-5 $1575.00 /set.
01AA 139642 Duplicate TO-5
01B 139643 TO-5
01C 139644 TO-5
01D 139645 TO-5
02A 139648 TO-5
02AMS 139648 Matrix Spike TO-5
02B 139649 TO-5
02C 139650 TO-5
02D 139651 TO-5
03A 139652 TO-5
03B 139653 TO-5
03cC 139654 TO-5
03D 139655 TO-5
04A Lab Blank TO-5
05A Lab Spike TO-5
Misc. Charges Shipping (10/19/93) $63.81

CERTIFIED BYMM DATE: _4/8/%2
Laboratory Director

180 BLUE RAVINE ROAD, SUITE B » FOLSOM, CA 95630
(916) 985-1000 » FAX (916) 985-1020
C-32



9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139642
ID#: 9310214-01A

Aldchydes and Eetones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.13

Acetaldehyde 0.10 0.15

Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139642 Duplicate
ID#: 9310214-01AA

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liguid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.11
Acetaldehyde 0.10 0.13
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.10
Crotonaldehyde C.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
|
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139643
ID#: 9310214-01B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.10

Acetaldehyde 0.10 0.10

Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139644
ID#: 9310214-01C

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.73

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139645
ID#: 9310214-01D

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.13
Acetaldehyde 0.10 0.13
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 1.5
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

“AIR TOXICS LTD.

SAMPLE NAME: 139648
ID#: 9310214-02A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.70

Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.63

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139648 Matrix Spike
ID#: 9310214-02AMS e

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) % Recovery
Formaidehyde 0.10 72
Acetaldehyde 0.10 88
Acrolein 0.10 75
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139649
ID#: 9310214-02B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.21
Acetaldehyde 0.10 0.13
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.14
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139650
ID#: 9310214-02C

\GZ

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.19
Acetaldehyde 0.10 0.15
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.29
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139651
ID#: 9310214-02D T

Aldehydes and Eetones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde C.10 _ 0.15

Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.11

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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8310214 EER

"AIR TOXICS LTD.

SAMPLE NAME: 139652
ID#: 9310214-03A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.16
Acetaldehyde 0.10 0.13
Acrolein 0.10 Not Detected
Propanal .10 Not Detected
Acetone 0.10 0.14
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139653
ID#: 8310214-03B

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount [uG)
Formaldehyde 0.10 0.14
Acetaldehyde 0.10 0.12
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.13
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

- AIR TOXICS LTD.

SAMFLE NAME: 139654
ID#: 9310214-03C

Aldechydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Nam

DAL Factor: . 1o lon: 10/26/83
Sample Volume (mL): 184 i 10/27/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.22
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.15
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methy! Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: 139655
ID#: 8310214-03D

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

4102618

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.18

Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.21

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Biank
ID#: 9310214-04A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Cetozme
5251;0 ._ .‘ : ; 3

Dlteofm-h 10/26793

Sunple 'Volnme [ml’.). L

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310214 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Spike
ID#: 9310214-05A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Lo
AN

Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 83
Acetaldehyde 0.10 83
Acrolein 0.10 85
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked
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Appendix C.5. Fuel Analyses
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Location_ __ ProjectNo. 4373~ C2( P.O No.
Sample No. Test No. Test Date Description
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Sampling system prepared by . J {2
Test operator
Suniple recovery by J0
ﬂ\ ¢ed By Time Date Reascn
é 2% 7 [20C 16/2574 3
Laboratory analysis by Date
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9310213 EER

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9310213
Work Order Summary

CLIENT: Mr. Jon Kawaguchi BILL TO: Same
Energy & Environmental Research
8001 Irvine Bilvd.
Santa Ana, CA 92705

PHONE: 714-552-1803 INVOICE # 2241
FAX: 714-859-3194 P.O. #
DATE RECEIVED: 10/25/93 PROJECT #
DATE COMPLETED: 11/15/93 AMOUNTS: $350.00

RECEIPT
FRACTION # NAME IEST VAC./PRES. PRICE
0lA 139646* ASTM D-1945 Tedlar Bag $175.00
02A 139647 ASTM D-1945 NA $175.00
03A Lab Blank ASTM D-1945 NA NC

. am—
CERTIFIED B’tf_;éfzﬁ::é&ezzg\ DATE:J;Z%&
Laboratory Director

180 BLUE RAVINE ROAD, SUITE B « FOLSOM, CA 95630
(916) 985-1000 « FAX (916) 985-1020
Page 1
C-53



9310213 EER

AIR TOXICS LTD.

SAMPLE NAME: 139646*
ID#: 9310213-01A

NATURAL GAS ANALYSIS by ASTM D-1945

GC/TCD/FID
File Name: . g : 3102605 AR ey mteandelloctton -10/20/93 -
Dil.Factor: = . . 1.0 .. . . DsteofAnalysis: 10/26/93
Compound Det. Limit (%) Amount (%)
Oxygen 0.001 0.36
Nitrogen 0.001 1.1
Carbon Monoxide 0.001 Not Detected
Methane 0.001 10
Carbon Dioxide 0.001 88
Ethane 0.001 0.12
Propane 0.001 0.046
Isobutane 0.001 0.008
Butane 0.001 0.14
Neopentane 0.001 0.005
Isopentane 0.001 0.004
n-Pentane 0.001 0.004
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 Not Detected
C6+ 0.010 0.32

Total (%) = 100

BTU/Cu. Ft. = 120
Specific Gravity (Air = 1.000) = 1.4

Container Type: Tedlar Bag

Page 2
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9310213 EER

"AIR TOXICS LTD.

SAMPLE NAME: 139647
ID#: 9310213-02A

NATURAL GAS ANALYSIS by ASTM D-1845

GC/TCD/FID

File Name: - 3102608 mtenfConect!on '10/20/93
Dil. Factor: | . A R B0 DcteofAnalylh: 10/26/98
Compound Det, Limit (%) Amount (%)
Oxygen 0.001 0.48
Nitrogen 0.001 2.2
Carbon Monoxide 0.001 Not Detected
Methane 0.001 73
Carbon Dioxide 0.001 15
Ethane 0.001 4.4
Propane 0.001 1.6
Isobutane 0.001 0.44
Butane 0.001 0.75
Neopentane 0.001 0.004
Isopentane 0.001 0.31
n-Pentane 0.001 0.29
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 0.083
Ethyne 0.001 Not Detected
C6+ 0.010 1.4

Total (%) = 100
BTU/Cu. Ft. = 990
Specific Gravity (Air = 1.000) = 0.81
Container Type: Sample Bomb

Page 3
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9310213 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9310213-03A

NATURAL GAS ANALYSIS by ASTM D-1948

GC/TCD/FID
/3102604 .~ “Dateof Collection: NA
e - of&nlly:h. 10/26[93

Compound Det. Limit (%) Amount (%)
Oxygen 0.001 Not Detected
Nitrogen 0.001 100

Carbon Monoxide 0.001 Not Detected
Methane 0.001 Not Detected
Carbon Dioxide 0.001 Not Detected
Ethane 0.001 Not Detected
Propane 0.001 Not Detected
Isobutane 0.001 Not Detected
Butane 0.001 Not Detected
Neopentane 0.001 Not Detected
Isopentane 0.001 Not Detected
n-Pentane 0.001 Not Detected
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 Not Detected
C6+ 0.010 Not Detected

Total (%) = 100

BTU/Cu. Ft. = NA
Specific Gravity (Air = 1.000) =

Container Type: NA

Page 4
28 C-56






APPENDIX D - FIELD GAS PROCESS HEATER



Appendix D.1. CEM Calibrations and Calculations
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Appéndix D.2. Flow Calculations and Run Sheets
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FLOW RATE

PLANT: FG Intemal Combustion Engine
CITY: Confidental
RUNNO: 12,3

DATE ENTERED: 11/30/93

OPERATOR: Jon Kawaguchi
ENTERED BY: David Hansell

DATE:

22-0c1-93

PAGE 1 OF 1

SAMPLE LOCATION: STACK CHECKEDBY:

DATA ENTRY SYMBOL] UNITS DATA DATA DATA DATA

RUN NUMBER R1 R2 R3 Average

ROUND STACK, DIAMETER ds inches 6.0 6.0 6.0 6.00

RECTANGULAR STACK, LENGTH L inches

. WIDTH W inches

AVERAGE STACK TEMPERATURE Fs degrees F 569.5 605.8 5726 582.6!

AVERAGE METER TEMPERATURE Fm _Gegrees F 106.0 110.0 110.0 108.7

BAROMETRIC PRESSURE Pbar in. Hg 29.94 29.94 29.94 29.940

STACK STATIC PRESSURE Pg in. H20 0.720 0.650 0.460 0.610

AVG. DELTA H dH in. H20 1.600 1.900 1.500 1.667

AVG. VELOCITY HEAD dP in. H20 0.50 0.46 0.39 0.443

PITOT COEFFICIENT Cp - 0.840 0.840 0.340 0.840
GAS SAMPLE VOLUME Vm cubic ft. 29.4 20.7 29.6 29.550

METER CALIBRATION FACTOR Y - 1.000] 1.000 1.000 1.000/
TOTAL SAMPLING TIME min minutes 45 40 45 43.333
STACK GAS OXYGEN CONTENT Co2.m % 2.50 2.50 2.50] 2.500
STACK GAS CARBON DIOXIDE CONTENT Cco2,m % 8.89) 8.89 8.89[ 8.890)
TOTAL IMPINGER GAIN (WATER & PARTICULATE) Ww grams 118.4 106.0 112.3I 112.233)
CALCULATED DATA SYMBOL{ UNITS DATA DATA DATA DATA
RUN NUMBER - R1 R2 R3 AVH'IL
STACK AREA, As = 3.14*(ds)**2/576 (ROUND) As sq. feet 0.196 0.196 0.196| 0.196|

= [ * W/144 (RECTANGULAR) 0.000 0.000 0.000 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts degrees R 1029.5 1065.8 1032.6) 1042.6,
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm degrees R $66.0} 570.0¢ 570.01 568.7
GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmStd = 17.64Y (Vm/Tm) (Pbar + dH/13.6) VmStd | cubicfi. 21.5 27.6 27.6/ 21.6
VOLUME_OF WATER VAPOR, VwSid = 0.04707*Ww VwStd | cubic it 5.6 5.0 5.3 5.3}
MOISTURE FRACTION, Bws = VwStdAVmStd + VwSid) Bws - 0.168 0.153 0.161 0.161
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2.m)+

0.44(Cco2,m)+0.28{100-(Co2.m)-(Cco2,m)) Md g/g-mole 29.52 29.52| 29.52 29.52
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+18.0(Bws) Mw g/g-male 27.58 21.76 27.67 27.67
ABSOLUTE STACK PRESSURE, Ps = Pbar + Pg/13.6 Py in. Hg 29.99 29.99} 290.97 29.98
STACK GAS VELOCITY |

vs = 85.49 Cp { sqni(dP*Ts) /(Ps*Mw)] } vs s 56.5 54.8 50.0 538

vm = 0.3048 * vy vsm m's 17.22 16.711 15.24] 16.39
ACTUAL STACK GAS FLOW RATE, Q = 60*vs*As Q acf/min 665.8| 646.0 589.2 633.7
DRY GAS STACK FLOW RATE (DRY.STP)

Qsd = 17.64*Q*(1-Bws)*(Ps/Ts) Qsd dscf/min 845 ms 253.2 269.7
Qsdm = Qsd/35.32 Qsdm | dscm/min l.ll 2.7 12 1.6
D-8



PLANT _ _

DATE ___f0/22.79 3
LOCATION _ .

STACK 1.D. L “

PITOT NO.ICp_leZ /. T d

TC# SO

BAROMETRIC PRESSURE, In Hg )
STATIC GAUGE PRESSURE, In H204 0. 22—
OPERATORS C,J K
PITOT PRE TEST LEAK’CHECK%
PITOT POST TEST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT
[TRAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL TRAVERSE | CLOCK 24 | VELOCITY STACK SWIRL
POINT HR TIME | HEAD(Ps) | TEMP ANGLE POINT HRTDME | HEAD (Ps) | TEMP ANGLE
NUMBER In. H20 (Ts)°F NUMBER [n. H20 (Ts)°F
| 693 Y | sz G| 47 | S72)
2 B |63 - s
> (5% | 529 3 s | 565
¢ ST | 5% ¢ 57| 52
AVERAGE AVERAGE l
SWIRL ACCEPTANCE LIMITS Rt Mean Avg ap = ) 90°
Average(abs. value) less than 10° Y aesi)'®
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS L
R MeanAvgTs =

Conditions for more sensitive manometer

1. For 12 or more points on a velocity
traverse: 10% of the points's Ap < 0.05"

2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05"

b
D

-9

—Z(Tsi) "
]

N

-o°
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IMPINGER WEIGHT SHEET

Plantcity:

Location: .

Train Set No. &?“L’ Run No.: /

Operator:  ~J L

Run Time: gm 48

impinger Solution Solution Configuration Weight Inspection
No.  Used (rl) (grams) Comments
y 2T ., /Tod ma L%\
Initial S90. 0
Wt gain __ /phéb, /
2 »pI /00 Qs Final el¥. 2
Initial L,

Wt. gain [7G )

— Y/ .
’ M/ - J :T:::l %%Zjéz___

Wt. gain a X

H

) .5/4 > zﬂ;: M‘K/ Final 95 . %

Initial 690 .
Wi, gain 8.3

5 Final
Initial
Wt. gain

6 Final
Initial
Wi. gain

Flask Final

Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) /! . ‘J—

Train set up: Date:

Signature:

Train recovery: Date:

Signature:

D-11 EE



FICL e

PLANT

DATE __ =~ f0/2z2{(%9>
LOCATION

STACKLD. %"
PITOT NO./Cp Z & TC# %‘O

BAROMETRIC PRESSURE, In Hg_29 .

CLUCLL I IKAYEKDE

STATIC GAUGE P SSUl’)Erl.'n H20_ + &O. LS

OPERATORS N

PITOT PRE TEST LEAK CHECK

PITOT POST Tl_EST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL v oCTTY

POINT | HRTIME | HEAD(Ps) | TEMP ANGLE "SSLGRSE %07%4 E&_D(ps) %QEPK i‘:}‘&
NUMBER InHX | (Ts)°F NUMBER InH20 | (Ts)°F

( |#B | LA ges &\ , 39 | sy
2 | 404 2 o | &2
3 "% 610 3 lﬁ Lot
¢ 5 b 4 5D | tod

AVERAGE[:

SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°

Average(abs. value) less than 10° Y iaps)”?

No points with reverse flow ;

No more than 4 points above 30° T

~AP MINTMUM TIMITS

Cor*l:ditio;s for more sensitive manometer R MeanAvg Ts =

1. For 12 or more points on a velocity A1
traverse: 10% of the points's Ap < 0.05" Z(T“)

2. For <12 points on a velocity traverse —
more than 1 poiat's Ap <0.05" N

-90°

D-12
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IMPINGER WEIGHT SHEET

Btai
Train Set No.

Impinger Solution Solution
No. Used (ml)

1 PL /0.

PlanVcity:__
Loqation: _

Run No.: 22—

Operator: J (el

Run Time: 4[0 Laaing,

Contiguration Weight Inspection
(grams) Comments

M‘J Final 743.0

initial _ P29 8

WL. gain

G .S Final QB‘L ]

Initial éo 2. _t_.k
Wt gain

HOJ Final Q-G? 3

4 Sl ee 3060,

Initial
WL, gain

Mod) Fra  (3LT

Ipitial
Wt. gain

Final

Initial
Wt. gain

Final

Flask

Initial
Wt. gain

Final

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Initial
WIL. gain

Train set up: Date:

Signature:

Train recovery:  Date:

Signature:
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PLANT

Ll L LAY DN E

DATE /22 [337
LOCATION — -

STACK L.D. 7]

PITOngriq O'fn::p S URg In e
BAROMEHIC RS _In Hg —
STATIC GAUGE PRES SURE, I H0L

SO

OPERATORS 2
PITOT PRE TEST LEAK CHECK
PITOT POST TEST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL VERSE | CLOCK 24 | VELOCITY| STACK | SWRL
POINT HRTIME | HEAD(Ps) | TEMP ANGLE PONT | HRTIME | HEAD(Ps) | TEMP ANGLE
NUMBER inH2O | (Ts)°F NUMBER InH2O | (Ts)°F
| _|1seD | 39 [ ST & 25 (495 | O
2 351557 | o Y2 U |sz%
3 37 | 570 = AT |53 | O
¢ 35159L| O ¢ .53 | 5957
AVERAGE AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
Average(abs. value) less than 10° Y iars'?
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS L
. - Rt MeanAvgTs =
Conditions for more sensitive manometer _
1. For 12 or more points on a velocity Z(Tsi) n
traverse: 10% of the points's Ap < 0.05" .
2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05" N

-90°

D-15
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IMPINGER WEIGHT SHEET

Plant/cit

Location: _

Train Set No. Run No.: 2
T Operator: -3 U

Run Time: QLS‘ i

Impinger Solution Solution Configuration Weight Inspection
No. Used (ml) (grams) Comments
1 ﬂ]: LOCD Maﬂ Final Zie.
initial ¢ . |
Wt. gain

2 DT A, (55 Final 623.Y

initial WlT 2~
Wt. gain

P Lmply — Ml e vaed

Wt. gain

F-N

=5 [iea 200 M&p Final _ 700, 5
7 Initial 5. g

Wt. gain

5 Final
Initial
Wt. gain

6 Final
{nitial
Wi, gain

Flask Final
initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Train set up: Date:

Signature:

Train recovery:  Date:

Signature:
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Applied P & Ch Laboratory
wu x Moo mre. P ca e A PCT, Analytical Report

Tek (00) €33-5148 Fax: (900) 622-3199

Submitted to: ' Service ID #: 801-834506B  Received : 10/23/93
Energy and Environmental Research Corporation Collected by: R. Campbell Tested :  11/23-24/93
Attention: Dave Hansell Coliected on: 10/20/93 Reported :11/15/93
8001 Irvine Blvd. Sampie description;
Santa Ana, CA 92706 Air Bag Samples from
Tel: (T14)662-1803 Fax: {714)857-1943 Project: 6373

Analysis of VOCs in Air 801-934506B Pagel of 3

Concentration
Component Analysed Method Unit PQL 154891 134890 154503 154604 154698 154887 154399
Diluted Undiluted Diluted Undiluted Diluted Undiluted Blank
93-4506-08 93-4506-09 $3-4506-10 93-4506-11 93-4506-12 93-4506-13 93-4506-14

Chlorinated Hydrocarbons

Chloromethane TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
Bromomethane To-14 ppbV § N.D - ND - ND - N.D
Chloroethane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1,1-Dichioroethene To-14 ppbV § N.D - N.D - N.D - * N.D
Methylene Chioride To-14 ppbV 5§ N.D. - N.D. - N.D. - N.D.
1,1-Dichloroethene TO-14 ppbV § N.D. - ND. - ND. - N.D.
cis-1,2-Dichloroethene TOo-14 ppbV § N.D. - N.D. - N.D. - N.D.
Chioroform To-14 ppbV 5 N.D. - ND. - ND. - N.D.
1,1,1-Trichloroethane To14 ppbV § N.D. - N.D. - ND. - ND.
Curbon Tetrachloride To-14 ppbV § N.D. - ND. - N.D. - ND.
1,2-Dichloroethane To-14 ppbV 5 N.D. - N.D. - ND. - N.D.
Trichloroethene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1,2-Dichloropropane T0-14 ppbV § N.D. - N.D. - N.D. - N.D.
cis-1,3-Dichloropropene  TO-14 ppbV 5§ ND. - ND. - ND. - ND.
trans-1,3-Dichloropropene TO-14 ppbV 5 N.D. - N.D. - ND. - N.D.
1,1,2-Trichloroethane To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Tetrachlorcethene To-14 ppbV § N.D. - N.D. - ND. - N.D.
Ethylene Dibromide To.14 ppbV § N.D. - N.D. - N.D. - ND.
Ethylene Dichioride TO14 ppbV 5 MN.D. - N.D. - N.D. - N.D.
Chiorobensene TO-14 ppbV § N.D. - N.D. - ND. - ND.
1,1,2,2-Tetrachlorosthane TO-14 ppbV 5§ N.D. - N.D. - N.D. - N.D.
1,3 Dichiorobensene To14 ppbV § N.D. - N.D. - N.D. - N.D.
1,4-Dichlorobensene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Chlorotoluene TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
1,2-Dichlorobensene To-14 ppbV § N.D. - N.D. - N.D. - ND.
1,2,4-Trichiorobengene To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
Hexschlorobutadiene TO-14. ppbV 5 N.D. - ND. - ND. - N.D.
trans-1,3-Dichlorosthene  TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,1,1,3-Tetrachloroethane TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Carboa Disulfide T2.14 ppbV § N.D. - N.D. - N.D. - N.D.
D-20
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Applied P & Ch Laboratory_
out s rme e APCL Analytical Report

Tek (900) 623-5148 Fax: (900) 622-3199

Analysis of VOCs in Air 801-934506B Page 2 of 3

Concentration
Component Analyzed Method Unit PQL 154551 154550 154883 184504 184896 154597 154899
Diluted Undiluted Diluted Undiluted Diluted Undiluted Blank
93-4506-08 93-4506-09 93-4506-10 83-4506-11 93-4506-17 03-4506-13 93450614

Paraffins (C4-C8)

n-Butane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
lsobutane To-14 ppbV § N.D. - N.D. - ND. - ND.
n-Pentane To-14 ppbV § N.D. - N.D. - N.D. - ND.
Isop [2-methylbutane]® To.14 ppbV § N.D. - N.D. - N.D. - ND.
Neopetane [2,3-dimethyipropane]* TO-14 ppbV 5 N.D. - ND. - N.D. - ND.
n-Hexane To-14 ppbV 5 N.D. - N.D. - ND. - N.D.
3-Methylpsntane TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
3-Methylpentane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
2,2-Dimethylbutane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
2,3-Dimethylbutane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Aromatics
Benzene To-14 ppbV 5 23 - 55 - 47 - ND.
Toluene TO-14 ppbV 5 i7 - 24 - 23 - 8
Ethyl Benzene TO-14 ppbV 5 ND. - N.D. - N.D. - N.D.
m,p-Xylenes TO-14 ppbV § 7 - 7 - 7 - N.D.
o-Xylene To-14 ppbV 5 ND. - N.D. - ND. - ND.
Styrene To-14 ppbV § N.D. - ND. - N.D. - N.D.
1,3,8-Trimethylbensene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1,2,4-Trimethylbensene TO-1¢ ppbV 5 N.D. - N.D. - ND. - N.D.
Phenol TO-14 ppbV § ND. - N.D. - N.D. - N.D.
Naphthalene TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Naphthenes
Cyclopropane TO-14 ppbV § N.D. - N.D. - ND. - ND.
Cyciobutane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Cyclopentane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Cyclohexane To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Ketones
Acetone To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Butanone TOo-14 ppbV 5 N.D. - ND. - N.D. - N.D.
1,3-Butadiene To-14 ppbV § N.D. - ND. - N.D. - ND.
Propadiene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Olefins
1-Butene To-14 ppbV 5 ND. - ND. - N.D. - N.D.
cis-2-Butene To.-14 ppbV § ND. - N.D. - ND. - N.D.
trans-2-Butene To-14 ppbV 5 ND. - ND. - N.D. - ND.
2-Methylpropene To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
1-Pentene TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
cie-3-Pentene To-14 ppbV § N.D. - N.D. - ND. - N.D.
trans-2-Pentene To-14 ppbV § N.D. - N.D. - ND. - ND.
2-methyl-2-Butene TO-14 ppbV § ND. - N.D. - ND. - N.D.
2-methyl-1-Butene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
3-methyl-1-Butene To-14 ppbV § N.D. - ND. - N.D. - N.D.
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4088 E. Mission Biwd., Pomona, CA 91788
Tek (900) €22-5148

APCL Analytical Report

Fax: (900) 623-3199

Analysis of VOCs in Air 801-934506B Page3 of 3

Component Analysed Method Unit PQL

Concentration
184891 184590 154503 154884 184596 154597 1564899
Diluted Undiluted Diluted Undiluted Diluted Undiluted  Blank
93-4506-08 93-4806-09 93-4506-10 93-4506-11 93-4506-12 93-4506-13 93-4506-14

Acetylenes (Ce-C8)

1-Butyne® To-14 ppbV § N.D. - ND. - N.D. - N.D.
2-Butyne To-14  ppbV § N.D. - ND. - N.D. - N.D.
1-Pentyne To-14 ppbV 5 ND. - N.D. - N.D. - N.D.
2-Pentyne To-14 ppbV § N.D. - ND. - N.D. - N.D.
Ethers
MTBE To-14 ppbV 5 N.D. - N.D. - ND. - N.D.
Dimethyl Ether To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Ethyl Methy! Ether® To-14 ppbV § ND. - N.D. - N.D. - N.D.
Diethyl Echer TO-14 ppbV 5§ N.D. - N.D. - N.D. - ND,
Ethyl Propy) Ether® TO-14 ppbV 5§ N.D. - ND. - N.D. - N.D.
Dipropyl Ether To-14 ppbV § N.D. - ND. - ND. - N.D.
VOCs by GC/PIDs
Methane TO-14/FID ppbV 500 - 484,000 - 482,000 - 480,000 -
Ethane TO-14/FID ppbV 500 - 69,200 - 68,000 - 68,700 -
Propane To-14/FID ppbV 500 - 47,900 - 45,800 - 48,800 -
Ethene TO-14/FID ppbV 500 - 101,000 - 51,400 - 52,500 -
Propene TO-14/FID ppbV 500 - 14,500 - 13,500 - 14,700 -
Ethyne TO-14/FID ppbV 500 - 54,800 - 103,000 - 105,000 -
Propyne® TO-14/FID ppbV 500 - N.D. - N.D. - ND, -

PQL : Practical Quantitation Limit
N.D. : Not Detected or Less Than The Quantitation Limit.
* Standards not available

CADHS ELAP CERTIFICATION NUMBER 1431
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Appendix D.4. Aldehyde/Ketone Calculations, Run Sheets and Analyses
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CARB 430
DATE DATE ENTERED: 11/20/93

PLANT: Field Gas ICE TEST DATE: 1012293
CITY: CoafidenLial OPERATOR: Jon Kawaguchi
RUN# 1,21 ENTERED BY: Dave Hanseli
SAMPLE LOCATION: STACK CHECKEDBY:
DATA ENTRY SYMBOI| UNITS DATA DATA DATA
RUN NUMBER - - - R1 R2 R3 AVE RSD
AVERAGE METER TEMPERATURE Fm | degree F 107.60 114.80 114.80 112.40 3.70
BARCMETRIC PRESSURE Pbar in Hg 29.94 29.94 29.94 26.94 0.00
AVG. DELTA H dH in. H20 1.10 120 1.20 1.17 4.95
GAS SAMPLE VOLUME Vm | cubic fL 1.06 1.08 1.11 1.08 2.32
METER CALIBRATION FACTOR Y - 1.00 1.00 1.00 1.00 0.00
TOTAL SAMPLING TIME min | minutcs 60,00 60.00 60.00 60.00 0.00
ISAMPLE 1ST IMPINGER VOLUME Siwt,| mi 10.10 10.50 1140 10.67 6.24
SAMPLE 2ND IMPINGER VOLUME Siwt.2 mi 9.40 9.50 9.80 9.57 | 218
BLANK IST IMPINGER VOLUME Biwt, ! ml 9.80 9.60 9.40 9.60 2.08
BIANK IND IMPINGER VOLUME Biwt,2 mi 9.40 9.60 9.20 9.40 2.13
SAMPLE WEIGHTS (1ST IMPINGER)
Formaldehyde Swi.1 g 42.00 200.00 320.00 187.33 74.43
Acetaldehyde Swt.] HE 15.50 34.00 28.00 25.83 36.54
Acrolein Sw,1 pg_|ND 0.60 6.70 1.70 < 5.00 76.86
Propanal Swit,1 pg 0.73 |ND 210 {ND 210 | < 1.64 48.13
Acetone Swt. 1 BE 1.75 260 IND 2.10 < 215 19.87
Crotonaldehyde Sw,1 0] ND 0.60 | ND 210 |IND 210 |ND_ 1.60 54.13
|_Isobutyraldehyde Swi. 1 g ND 0.60 |ND 210 |ND 210 |ND 1.60 34.13
Methyl Ethyl Ketone Swa, | ug 1.25 230 3.10 2.38 41.66
SAMPLE WEIGHTS (ND IMPINGER)
Formaldehyde Swt.2 g 0.39 0.71 0.60 057 | 28.69
Acetaldehyde Swt,2 Iy 10.00 15.00 7.80 10.93 33.75
Acrolein Sw2 | ug 1,10 .10 1.60 1.93 53.84 |
Propanal Swi.2 [Ty 0.73 L.60 0.68 1.00 51.56
Acetone Swt,2 Bg 0.45 1.60 012 0.72 107.41
Crotonaldehyde Sw.2 B ND 010 |ND 210 |ND_ 0.10 | ND 0.10 0.00
Isobutyraldehyde Swt.2 [Ty ND 0.10 |ND 0.10 |ND 0.10 | ND 0.10 0.00
Methy| Ethy! Kewone Swt.2 png 0.85 1.50 090 1.08 33.39
LLA_NK WEIGHTS (1ST IMPINGER}
Formalidehyde Bwi,| pe ND 0.10 010 0.15 < 0.12 .74
Acetaldehvde Bwi,! BR ND 0.10 012 |ND 0.10 < 0.11 10.83
Acyolein Bwt | 1y ND 010 _IND 010 |ND 0.10 {ND 0.10 0.00
Propanal Nw, | s |ND 0.10 | ND 010 |ND 0.10 | ND 0.10 0.00
Aceione Bwi,| Y \ND 0.10 {ND 010 |ND 0.10 | ND 0.10 0.00
Crotonaldehyde Bwt, | pg [ND 0.10 {ND 0.10 |ND 010 IND 0.10 0.00
Isobutyraldehyde Bwa, | BR ND 0.10 |ND 010 |ND 0.10 | ND 0.10 0.00
Methy! Ethyl Kewone Bwl pg [ ND 010 iND 010 |ND 0.10 |ND 0.10 0.00
BLANK WEIGHTS (2ND IMPINGER)
Formaldehyde Bw1.2 Ty ND 0.10 Q.10 [ND 0.10 < 0.10 0.00
Aceuldehyde Bwt2 Bi ND 0.10 Q.11 |ND 010 | < 0.10 5.59
Acrolein - Bwt2 g ND 0.10 |ND 0.10 |ND 010 [ND 0.10 0.00
Propanal Bw2 pg |ND 0.10 |ND 010 |ND 010 [ND 0.10 0.00
Acetone Bwt,2 pg | ND 0.10 0.31 021 < 0.21 350.83
Crotonaldehyde Bwt.2 B ND 0.10 |ND 010 |ND 0.10 |ND 0.10 0.00
Isobutyraldehyde Rwi2 ug ND 0.10 IND 010 [ND 010 |ND 0.10 0.00
L_Methy| Ethyl Ketone Rwt,2 pg | ND 0.10_|ND 0.10 |ND 010 |ND 0.10 0.00
D-24
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CARB 430

PLANT: Field Gas ICE

DATE DATE ENTERED: {1/20/93
TEST DATE: 102293

CITY: Confidential OPERATOR: Jon Kawaguchi
RUN#® 1,2,3 ENTERED BY: Dave Hanscll
SAMPLE LOCATION: STACK CHECKED BY:
CALCULATED DATA bYMBO[ UNITS DATA DATA DATA
RUN NUMBER - RI R2 R AVE | RSD
[AVS METER TEMPERATURE,
Tm = Fm + 460 = Tm R 567.60 574.80 574.80 372,40 0.73
YOLUME AT STANDARDY
'CONDITICNS,
VmSid = 17.64Y (Vm/Tm) (Pbar + dH/13.6 VYmSid | dsem 0.028 0.028 0.029 0.028 1.30
SAMPLE IMPINGER CONCENTRATION (ng/ml). S or Bic= 1000%(S or Bwt. 45 or me»iﬂiwt.l-rs or Biw,2)
RUN NUMBER . . Ri R2 R3 AVE RSD
SAMPLE
Formaldehyde Sic ng/ml 2174 10036 15123 9111 72
Acetaldehyde Sic _agmi 1308 2450 1689 1815 32
Acroiein Sic | ngmi | < §7 490 439 < 339 65
Propanal Sic ng/mi 75 < 185 < 131 < 130 42
Acelone Sic ng/mi 113 210 < 105 < 143 41
Crolonaldetiyde Sic ngimi | ND 36 ND 110 IND 104 | ND 3 49
Isobutyraidehyde Sic ag/ml | ND 36 |ND 110 IND i04 | ND <] 49
Melll!l El‘lxl Kewne Sic ng/m! 108 215 189 170 ]
BLANK
Formaldehyde Bic npimi | ND 10 10 < 13 < 11 15
Acelaldehyde Bic ag/ml | ND 10 12 ND 11 < 1) 7
Acrolein Bic ag/mi | ND 10 ND 10 ND 1t ND 11 2
Propanal Bic ng/ml_| ND 10 |{ND 10 IND 1t ND 11 2
|_Acetone Bic _ngmi | ND 10 < 21 < 17 < 16 M4
Crowonaldehyde Bic | agmi {ND 10_|ND 10 |ND 1t_IND 11 2
Isobutyraldehyde Bic ngml | ND 10 ND 10 ND 11 ND 11 2
Methyi Ethyl Ketone Bic ngm! {ND 10 ND 10 {ND 11 ND 11 2
BLANK TO SAMPLE RATIO, Br=Sic/Average(Bic)
RUN NUMBER - - Rt R2 R3 AVE RSD
RATIO
Formaldehyde Br C 1 190.28 C | 87840 C | 1323.68 19745 | 71.61
Acewldehvde Br Cq 11835 Claann clls528 164.30 | 3204
Acrolein Br NA] NA NA| NA NA] NA NA NA
Propanal B NA] NaA NA] NA NA{ NA NA NA
Acelone Br Cl 69 C | 1301 Cl 649 8.83 41.11
Crowonaldehyde Br NA|l  NA NAI Na NA| NA NA NA
Iscbutvraldehyde Ar NA] NA NA| NA NA] NA NA NA
Methyl Ethyl Ketone Br NA| NA NA| NA NA| NA NA NA
D-25
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CARB 430

PLANT: Field Gas ICE

CITY: Confidential

RUN# 1,23

SAMPLE LOCATION: STACK

DATE DATE ENTERED: 11/20/93
TEST DATE: 102293
OPERATOR: fon Kawaguchi

ENTERED BY: Dave Hanseil

CHECKED BY:

CORRECTED SAMPLE CONCENTRATION (ng/ml} B> § Cic=Sic-Average(Bic), Br<5 Cic=5*Average(Bic)

RUN NUMBER - - Rt R2 R3 AVE RSD
SAMPLE _
Formaldehyde Cic ngfml Cl 2162 C { 10024 C | 15111 C | 9099 72
|_Aceualdehyde Cic ngml Ccl 1297 C 2439 C 1678 C 1804 32
Acrolein Cic ng/ml < NA 87 NA| 490 NA| 439 < NC|] 3% 65
Propanal Cic ng/ml | NA| 75 < NA| 185 < NA| 131 < NC| 130 42
Aceione Cic_| ngm c| o c| 14 | c| » |« c| 126 4
Crotonaldehyde Cic ng/ml [ND NA} 36 ND NA 110 IND NA|[ 104 |ND NC 83 49
Isobutyraldehyde Cic ngimi | ND NA 36 ND NA 110 _IND NA| 104 |ND NC 83 49
Methyl Ethy| Ketone Cic ng/mt NA| 108 NA[ 215 NAL 189 NC| 170 33
CORRECTED SAMPLE CONCENTRATION 1 (mg/dscm), Cc.1=Cic*(Swi 1 +Sw1.2)/Vm Sud/ 1 e06
RUN NUMBER - Ri R2 R3 AVE RSD
SAMPLE
Formaldehyde Cc.l | mg/dsem C| 1.507 C | 7118 C | 11067 C 6.56 73.19
Acetaldehyde Ce.l | mg/dsem Ct 0903 C1 1132 C| 1.229 C 1,29 32.41
Acrolein Cc.l | mg/dsom| < NA 0.061 NA| 0348 NA| 0321 < NC| 024 6321 |
Propanal Cec.l | mg/dscm NA] 0052 | < NA| 0131 | < NA| 0096 | < NC| 009 4258 |
Acetone Ce.l | mgjdsem c| 0067 clone|< clooss| < c| 009 | 4594 |
Crotonaldehyde Ccl {mgidsemi ND NA| 0.025 |ND NA| 0078 |ND NA| 0076 | ND NC| 0.06 50.36
Isobutyraldehyde Cc.l [mp/dscm{ND NA] 0.025 |ND NA| 0078 |[ND NA| 0076 |ND NC} 0.06 SO.L
Methyl Ethyl Ketone Ce.l_| mp/dscom NAl 0.073 NA| 0.153 NA| 0.138 NC| 0.12 33.85
CORRECTED SAMPLE CONCENTRATION 2 (ppbv), Ce.2% 1000424 05/Mw
RUN NUMBER - R1 R2 R} AVE RSD
SAMPLE
Formaldehvde Cc.2 ppbv C | 1208 C | 5706 C| 887n C | 526191] 73.19
Aceuldehyde Ce2 ppbv C] 4% C 947 C| 61 Cj 70098 ] 3241
Acrolein Cc.2 ppbv < NA] 2% NAL 149 NA| 138 < NCJ] 104.36 65.21
Propanal Cc.2 ppbv NAl 2 < NA| 54 < NA| 40 < NC] 3859 42.58
Acetone Cc2 ppbv C 23 [ 57 < C 7 < C| %% 45.94
Crotona kdehvde Cc2 ppbv | ND NA 9 ND NA 27 ND NA 26 ND NC| 2051 30.36
Isobutyraldehyde Cc2 ppby | ND NA 3 ND NA 26 ND NAj 25 ND NC| 19.94 50.36
Methy! Ethyi Ketone Cc2 | ppbv Nal 25 NA| 35 NAl 46 NC| 074 | 3335
ND - Sample value below detection limit
< - Some sample values below detection limit
C - Biank Corrected
RL - Reporting Limit
NA - Not Available
D-26
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Plant _
City __
Location

_—

Cperalors __\J:‘_Q _ -

CARB 430 RUN SHEET

Dale
Run Number

&
(

Stack Diam, (in.)

A ey s AN

Sample Box Numbar

Meler Box Numbar U~3

Mester Calibration (Y)

Meter d4 © 2

Probe Length _‘L

Probs Liner Material £y

Pretest Leak Rate #00 cm © _S (in. Hg)
Post Test Leak Rate ____ dm & _ (in. Hg)

Sheet

_—L_

ol

400 240~

Barometric Pressure (Pb) (in. Hg)
Ambient Temperaturs (*F) wel/ Z-?"’
Dry Gas
Traverss | Sampling Clock Rotameter | Gas Sample| Flowrats Stack Metar Outlet 1 Commants
Peint Ne. Time, Time Reading Volume, Vm| Temp Temp, Tm éi '
— méri 24N : ) v .
o /01 F 173076 i ﬁf’iﬂé_ﬂo_
‘ S zz | .5 Jol . S_[N/R f: 2—
/0 22 | .5 Iz 'S 3¢ [ 2~ B
(S L 2 - zﬂ.’, ' f 5 ’ £, &~
&d 37 'S- 74‘“’” S Yo /e 2|
2C | €2 | 3 ], ¢ |fa
| 30 4z T e gol S 4 |t 2~
35| ¥ | .5 M3 . d2- |4z
Yo 2 /s s 9% S 83 | 1>
¢< ez I 4 25%.45T S~ . t.0
s o7 S it $2 Ll
$ | ¢z | .5 #sizsl.s Yw_ sz
Lo | 47 | 5 M5 s (.2

... Flowrate at 0.57 litere/tmin +/- 100
Prezast Probe Puz 22 with Stack Gas
Pretest leak cteck with Charcoal Tube

AveragaiTaotal

Where gloves when operating train

'
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CARDB 420 RUN SILEET

. Ji p
Plant __ —_ Sampls Box Numbor 73_‘ Sheet :l of 7
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Location - Meter Calibration (Y) .4
Operators vl YA Meter dH © "
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Static Pressure (Pa) M {in. H20) Post Test Leak Rale dm @ ____ (in. Hg)
Baromelric Pressure (Pb) (in. Hg)
Ambieni Temperalure (*F) _LOO
Ory Gas 1
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Pomt Ne. Time, Time Reading Voiume, Vm Temp Tomp. Tm TINS.
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/% 23 - #3481.5 42 11
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Presest Probe Purge with Stack Gas
Pretest leak check with Charcoal Tube

Where gloves when opering train

Average/Total
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CARB 430 RUN SIEET
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Date
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Operators  _ U,Z

Run Number
Stack Diam, (in.)
Static Pressure (Pa)

i /2——‘2—7? 3
]

&

Sample Box Number
— .. Meter Box Number

Metsr Calibration m
Meler d4 @ "

Probe Length _’H,

Proba Liner Material

Pretest Leak Rate 427 cim € _‘g_ (in. Hg)

V3

(in. H20) Post Test Leak Rate

SIS

—gm e ___ (in Hg)

Barometric Pressure (Pb) (2 (in. Hg)
Ambient Temperature (°F) (4
Traverss | Sampling Ciock Rotameier | Gas Sample| Flowrate Stack m::,g::-l S B Comments
Pot He. 'Ir':?:) ;‘:l:!lh ) Reading Volul;\lol. Vm imin Temp Temp, Tm TeRp.
' _lrs27 7 |Fzed ool
&1 32l 257 Inv/p | L 1y -
Lo 32 |.S5  1793.72] .5 &L {72
LS dz. | 5~ Borgsl .5 H |43
249 dZ S AriFy 4s” /12~
25 sz | .S |ng9d.S ¥ | /2
320 Sz 5 lsAd3l .5 &1y
3¢ ooz | .S lgu,\|. .S di 2]
Uy o) 'S 3&‘24 -3 & {.0
4 | sz | 5 3,35] s f; X
| &2 /2 (S~ 1.9l s /3
sz | 2, | /v Baawl.g 4¢ | 1. 24
Lo | 22 | S dad 5 |V AN

_ Flowrate at 0.5C Liters/min +/~ 12%
Pretest Probe Purgs with Stack G.n

. Pretest leak check with Charcoal Tube

Where gloves when operating train

AVEr3go. Tatal
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Plant - , Page / of Z"

Unit -

Location _ - Project No. _ 3723 —620 P.O No.

Sample No. Test No, Test Date Desmm _
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(360l 2« 2— 21 Back ‘
/39¢c o v 3 7 Llanb <32 Py
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/3507 | v Ty

Sampling system prepared by __JI7
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Sample recovery by ) EZ
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Laboratory analysis by Date
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Sample recovery by Jlc —
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9310223 EER

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9310223
Work Order Summary

CLIENT: Mr. Jon Kawaguchi BILL TO: Same
Energy & Environmental Research
8001 Irvine Blvd.
Santa Ana, CA 92705

PHONE: 714-552-1803 INVOICE # 2220

FAX: 714-859-3194 P.O. #

DATE RECEIVED: 10/26/93 PROJECT ¥

DATE COMPLETED: 11/11/93 AMOUNTS: $1,651.44
FRACTION # NAMP IEST PRICE
OlA 139656 TO-5 $1575.00/set
01B 139657 TO-5

01C 139658 TO-5

01CC 139658 Duplicate TO-5

01D 139659 TO-5

02A 139660 TO-5

02B 139661 TO-5

02C 139662 TO-5

02CMS 139662 Matrix Spike* TO-5

02D 139663 TO-5

03A 139664 TO-5

03B 139665 TO-5

03C 139666 TO-5

03D 139667 TO-5

04A 139670 Trip Spike TO-5

05A 139671 Trip Blank TO-5

06A 139668 Trip Spike TO-5

07A 139669 Trip Blank TO-5

08A Lab Blank TO-5

09A Lab Spike TO-5

Shipping (10/25/93 @ $35.47 and 10/27/93 @ $40.97) $76.44
LAB NARRATIVE:

B-Compmdpmmtmhbomorybhnk.bcckmmd'nbh-cﬁmbnotpuﬁomed.k o
*No recovery due to matrix effects. : ol

- ——""
CERTIFIED BYM&M DATE_u/0/2F
Laboratory Director

180 BLUE RAVINE ROAD, SUITE B « FOLSOM, CA 95630
(916) 985-1000 +» FAX (916) 985-1020

D-32



9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139656
ID#: 9310223-01A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Pile Name:

w colleeﬂon._ 10/ 22/93

&mple Volume--(mn: o mte nfmnlyds. 10[29/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139657
ID#: 9310223-01B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: o 4102904 . Dateof Collection: 10/22/93
DiL. Factor: e TR o mte ofhtuction. 10/28/93
Sample Volume (m!’.) LT “-;9.4_. ; . ‘Dateof Analysis: 10/20/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139658
ID#: 9310223-01C

Aldchydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Dﬁhctor _ e 80 Dtteofhtuetion. 10/28/93
Sample Vohune {mx.;:_ 10.1 . . DateofAnalysis: 10/20/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.60 44
Acetaldehyde 0.60 16
Acrolein 0.60 Not Detected
Propanal 0.60 0.80
Acetone 0.60 1.8 B
Crotonaldehyde 6.60 Not Detected
Isobutyraldehyde 0.60 Not Detected
Methyl Ethy] Ketone 0.60 1.2

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139658 Duplicate
ID#: 9310223-01CC

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

FileName: = .. 4102038 - Dateof Collection: 10/22/93
Dil.Factor: =~ 60 . DateofExtraction: 10/28/93
Sample Volume {mL): - - 101 " ‘Dateof Analysis: '10/28/83
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.60 40
Acetaldehyde 0.60 15
Acrolein 0.60 Not Detected
Propanal 0.60 0.66
Acetone 0.60 1.7B
Crotonaldehyde 0.60 Not Detected
Isobutyraldehyde 0.60 Not Detected
Methyl Ethyl Ketone 0.60 1.3

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139659
ID#: 9310223-01D

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

an eolleeuon' 10/22/93

o~R
'3

- 10 mu ofhtnctiun. 10/28/93
Sample Votume(mn), ' ; Date of Analysis: 10/29/03
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.39
Acetaldehyde 0.10 10
Acrolein 0.10 1.1
Propanal 0.10 0.73
Acetone 0.10 045 B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 0.85

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139660
ID#: 9310223-02A

-

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: ;- S 4102008 .- Dateof Collection: 10/22/93
DAL Pactar o g , " Date of Extraction: 10/28/93
Sample Volume (mL): SN R o . ‘Date-of Analysis: 10/29/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.10
Acetaldehyde 0.10 0.12
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139661
ID#: 9310223-02B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name:: 6. 4102008 © - . Date of Collection: 10/22/93
Dﬂ.hctor' S B e b e ulhtcofktnctien 10/28/93
Sample Votmne (m:.) DU - Y . B - Date 'of Analysis: 10/29/03
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.10
Acetaldehyde 0.10 0.11
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.31B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139662
ID#: 9310223-02C

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: 4102939  ‘Date-of Collection: 10/22/93
Dil. Factor: . B} S xxueornumnumun» ‘10/28/83
Sample Volume tmL):_ 108 ' ‘Date ofAnalysis: '10/29/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 2.1 200
Acetaldehyde 2.1 34
Acrolein 2.1 6.7
Propanal 2.1 Not Detected
Acetone 2.1 26B
Crotonaldehyde 2.1 Not Detected
Isobutyraldehyde 2.1 Not Detected
Methyl Ethyl Ketone 2.1 2.8

B = Compound present in Iaboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139662 Matrix Spike*
ID#: 9310223-02CMS

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) % Recovery
Formaldehyde 2.1 o
Acetaldehyde 2.1 o*
Acrolein 2.1 o*
Propanal 2.1 Not Spiked
Acetone 2.1 Not Spiked
Crotonaldehyde 2.1 Not Spiked
Isobutyraldehyde 2.1 Not Spiked
Methyl Ethyl Ketone 2.1 Not Spiked

*No recovery due to matrix effects.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139663
ID#: 9310223-02D

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

4102012 = . - - DateofCollection: 10/22/93
S B Dateofl'.‘xtnetion 10/28/93
98 Date of Anslysis: 10/29/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.71
Acetaldehyde 0.10 15
Acrolein 0.10 3.1
Propanal 0.10 1.6
Acetone 0.10 1.6B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 1.5

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139664
ID#: 9310223-03A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: .. - 4102925 ' Psteof Collection: '10/22/93
Dil. Factor: = e 0 Date of Extraction: 10/28/93
Sample Volume (mL): =~ == 9.4 . 'Date of Analysis: 10/29/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.15
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139665
ID#: 9310223-03B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

HleNme' ... . 4102826 = . Dateof Collection: 10/22/93
DILF et o e T munfmmon. 10/28/93
Bmple Vo!nme (m&}:‘ i P : ‘Date: ofAndydl '10/29/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.21B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

- AIR TOXICS LTD.

SAMPLE NAME: 139666
ID#: 9310223-03C

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: 4102841 . DateofCollection: 10/22/93
DiL Factor: - 21.0 " 'Date of Extraction: 10/28/93
Sample Volume {mL): 114 . _.Date-of Analysis: 10720/93 -
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 2.1 320
Acetaldehyde 2.1 28
Acrolein 2.1 7.7
Propanal 2.1 Not Detected
Acetone 2.1 Not Detected
Crotonaldehyde 2.1 Not Detected
Isobutyraldehyde 2.1 Not Detected
Methyl Ethyl Ketone 2.1 3.1
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139667
ID#: 9310223-03D

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: an 4102934 _ Dttadconeeﬂon. -10/232/93
DIL Fuctor: S U - Date of Extraction: '10/28/93
Sample vutume (m!.}: e e Datenfmnlysh ‘10729793
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.60
Acetaldehyde 0.10 7.8
Acrolein 0.10 1.6
Propanal 0.10 0.68
Acetone 0.10 0.12B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde C.10 Not Detected
Methyl Ethyl Ketone 0.10 0.90

B = Compound present in laboratory blank, background subtraction not performed.
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Stniple Volume me):m -

4102046

9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139670 Trip Spike
ID#: 9310223-04A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

. Dateof Collection: 10/22/93
e ' 'Date of Extraction: 10/28/93

11.0 Dlte of. Analysis: 10/28/93.
Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 95
Acetaldehyde 0.10 100
Acrolein 0.10 Not Spiked
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139671 Trip Blank
ID#: 9310223-05A

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: = 4102029 Date of Collection: 10/22/93
DiLFactor: =~ . Lo _ Date of Extraction: 10/28/93
Sample Volume {ml): '10.0 ' ‘Date of Analysis: 10/20793
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.11
Acetaldehyde 0.10 Not Detected
Acrolein G.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.16 B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: 139668 Mobile Trip Spike
ID#: 9310223-06A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: . 4102947 . . DateofCollection: 10/23/93
Dil.Factor; .~ - Lo Date of Extraction: 10/28/93
Sample Volume (mI): -~ 130 - " Date of Analysis: 10/29/83
Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 97
Acetaldehyde 0.10 91
Acrolein 0.10 Not Spiked
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methy! Ethyl Ketone 0.10 Not Spiked
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9310223 EER

- AIR TOXICS LTD.

SAMPLE NAME: 139669 Mobile Trip Blank
ID#: 9310223-07A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: 4102931 © = Dateof Collection: 10/22/93
Dil. Factor: L0 Dateof Extraction: 10/28/93
Sample Volume (mL): - 100 7 .Date of Analysis: 10/28/93
Compound Det. Limit (uG) Amount {uG)
Formaldehyde 0.10 0.20
Acetaldehyde 0.10 0.10
Acrolein 0.10 Not Detected
Propana] 0.10 Not Detected
Acetone 0.10 0.14B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9310223-08A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: 4102032 ‘Date of Collection: NA
ml.!hctor RS : Datoof&tnction. 10/28/93
Sample?olme{m!’.). e (1 B * Date of Anslysis: 10/20/93
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.22
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310223 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Spike
ID#: 9310223-09A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name:

Semple Volume (mL): .~ a0

-

Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 101
Acetaldehyde 0.10 84
Acrolein 0.10 99
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked

D-52



Appendix D.5. Fuel Analyses
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9310222 EER

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

- WORK ORDER #: 9310222
Work Order Summary

CLIENT: Mr. Jon Kawaguchi BILL TO: Same
Energy & Environmental Research
8001 Irvine Bivd.
Santa Ana, CA 92705

PHONE: 714-552-1803 INVOICE # 2240
FAX: 714-859-3194 P.O. #
DATE RECEIVED: 10/26/93 PROJECT # 6373-020
DATE COMPLETED: 11/15/93 AMOUNTS: $175.00
RECEIPT
FRACTION # NAME IEST VAC./PRES. PRICE
0lA 139672 ASTM D-1945 NA $175.00
02A Lab Blank ASTM D-1945 NA NC

CERTIFIED BEMM DATE:M
Laboratory Director

180 BLUE RAVINE ROAD, SUITE B + FOLSOM, CA 95630
(916) 985-1000 o FAX (916) 985-1020
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9310222 EER

AIR TOXICS LTD.

SAMPLE NAME: 139672
ID#: 9310222-01A

NATURAL GAS ANALYSIS by ASTM D-1945

GC/TCD/FID
FileName: ' 3110804 « . Dltedeonaeﬂcn‘ 10/22/93
Dil.l"lctor: S i B B e m“wn 11/5/983 ’
Compound Det. Limit (%) Amount (%)
Oxygen 0.001 0.036
Nitrogen 0.001 0.66
Carbon Monoxide 0.001 Not Detected
Methane 0.001 69
Carbon Dioxide 0.001 4.0
Ethane 0.001 11
Propane 0.001 11
Isobutane 0.001 1.3
Butane 0.001 24
Neopentane 0.001 0.002
Isopentane 0.001 0.31
n-Pentane 0.001 0.18
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 ] Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 0.016
Ethyne 0.001 Not Detected
Cé+ 0.010 0.057

Total (%) = 100

BTU/Cu. Ft. = 1300

Specific Gravity (Air = 1.000) = 0.81

Container Type: Sample Bomb
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9310222 EER

ID#: 9310222-02A

GC/TCD/FID

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank

NATURAL GAS ANALYSIS by ASTM D-1945

‘Date of Gollection: NA'

Compound Det. Limit (%) Amount (%)
Oxygen 0.001 Not Detected
Nitrogen 0.001 100

Carbon Monoxide 0.001 Not Detected
Methane 0.001 Not Detected
Carbon Dioxide 0.001 Not Detected
Ethane 0.001 Not Detected
Propane 0.001 Not Detected
Isobutane 0.001 Not Detected
Butane 0.001 Not Detected
Neopentane 0.001 Not Detected
Isopentane 0.001 Not Detected
n-Pentane 0.001 Not Detected
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 Not Detected
C6+ 0.010 Not Detected

Total (%) = 100

BTU/Cu. Ft. = NA

Specific Gravity {(Air = 1.000) = NA

Container Type: NA
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APPENDIX E - NATURAL GAS IC ENGINE



Appendix E.1. CEM Calibrations and Calculations
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Appendix E.2. Flow Calculations and Run Sheets
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FLOW RATE

PLANT: NG Internal Combustion Engine
CITY: Confidential
RUNNO: 1,23

DATE ENTERED: 1/594

OPERATOR: Jon Kawaguchi
ENTERED BY': David Hansell

DATE:

27-0c1-93

SAMPLE LOCATION: STACK CHECKED BY:

[DATA ENTRY SYMBOL] UNITS | DATA DATA DATA DATA

RUN NUMBER R1 R2 R3 Average |

ROUND STACK, DIAMETER ds inches 9.0 9.0 90 900

RECTANGULAR STACK, LENGTH L inches

WIDTH w inches

AVERAGE STACK TEMPERATURE Fs__| degreesF 969.3 963.5 987.2 973.3

AVERAGE METER TEMPERATURE Fm | degress F 95.0 101.0 108.0 101.3

BAROMETRIC PRESSURE Phar | in Hg 29.94 29.91 29.91 29.920

STACK STATIC PRESSURE Pg | in H20 1.600 3.100 3.100 2,600

AVG.DELTA H dH | in H2O 1.900 1.900 1.900 1.900

AVG. VELOCITY HEAD dP | in.H2 0.70) 0.9t 0.74 0.786,

PITOT COEFFICIENT Cp - 0.840) 0.840 0.840 0.840

GAS SAMPLE VOLUME vm | cubict 318 333 330 33270

METER CALIBRATION FACTOR Y - 1.000 1.01 1.011 1.007

TOTAL SAMPLING TIME min | minutes 45 as 45 45.000

STACK GAS OXYGEN CONTENT CoZ.m % 0.00 0.00 0.00 0.000

STACK GAS CARBON DIOXIDE CONTENT Cco2.m % 11.86 11.86 11.86]  11.860
TOTAL IMPINGER GAIN (WATER & PARTICULATE) wWw | grams 163.7 144.0 1536]  153.767
CALCULATED DATA sYMBOL] UNITS | DATA { DATA DATA DATA
RUN NUMBER - RI R2 R3 Aversge |
STACK AREA, As = 3.14%(ds)**2/576 (ROUND) As | sq feet 0.442 0.442 0.442 0.442

=L * W/144 (RECTANGULAR) 0.000f 0.000 0.000 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts__ | deprees R 142931 14235 1447.2 1433.3
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm | degreesR $55.0 $61.0) 568.0 561.3
GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmSid = 17.64Y (Ven/Tm) (Pbar + dH/13.6) vmSid | cubich. 320 31.8 31.2 3.7
[VOLUME OF WATER VAPOR, VwSid = 0.04707*Ww vwSid | cubic fi. 77 6.8 12 72
MOISTURE FRACTION, Bws = VwSid/(VmStd + VwStd) Bws 0.194 0.176 0.188 0.186
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2.m)+

0.44(Cco2,m)+-0.28{ 100-(Co2,m)-(Cco2,m}| Md__| gig-mole 29.90 29.90 29.90 29.90
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+18.0(Bws) Mw §/g-mole 27.591 27.81 27.66| 27.68)
ABSOLUTE STACK PRESSURE, Ps = Pbar + Pg/13.6 Ps in. Hg 30.06 30.14) 30.14 30.11
STACK GAS VELOCITY

vs = 85.49 Cp { sqri[(dP*Ts) /(Ps*Mw)] | vs s 19.0| 9.5 316 3.3

vm = 0.3048 * vs vsm m/s 24.07 21.28 24.87 25.40|
ACTUAL STACK GAS FLOW RATE, Q = 60*vs*As Q | acfimin w29] 274  n627] 22093
DRY GAS STACK FLOW RATE (DRY.STP)

Qsd = 17.64*Q*(1-Bws)*(Py/Ts) Qsd | dscffmin 625.7 730.4 6449 6610
Qsdm = Qsc/35.32 Qsdm | dscrmin 173 20,7 18.3] 18.9




N et Y P TV S Bt Y o

PLANT —

DATE ___ s0/27(9 5 )
LOCATION 5 —
STACK L.D. -

PITOT NO/Cp_ Ze 7. 3¢ TG sD
BAROMETRIC PRESSURE, In Hg

STATIC GAUGE PRESS mH0 +2./
)
OPERATORS__#C, E .

PITOT PRE TEST LEAK CHECK _d5¢
PITOT POST TEST LEAK CHECK

SCHEMATIC OF TRAVERSE POINT LAYOUT

| Fie |, £2 | 258 B  |o2IF| .95 | 95>
o |otdr |.€75 | 9re . OFg6| .9 | 95
3 (0877 |.92 | 968 = P37 -?2|967
4 |orz2| .92 | 967 4 |of3flor | gsg
& (o33 .9/ |967 5 of77 &S| 962
., loPry| .57 | 966 , lePvo|l 7| 262

AVERAGE AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
2
Average(abs. value) less than 10° Z(Apsj)m
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS .
- - Rt MeanAvgTs =
Conditions for more sensitive manometer
1. For 12 or more points on a velocity Z(Tsi) wn
traverse: 10% of the points's Ap < 0.05" .
2. For <12 points on a velocity traverse —_—
more than 1 point’'s Ap <0.05" N

-90°
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IMPINGER WE

Train Set No. %/

IGHT SHEET

Impinger Solution Solution Configuration
No.  Used (ml)
1 pj_' 200 M‘/
2 A /00 G5

el

> jaf;, /74«/
5
6

Flask

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Train set up:

Train recovery:

E-1

Plant/cily:__
Loc;_ation:
Run No.: "— 2—
Operator: )Y
Run Time: 4[6_ LML
Weight Inspection
(grams) Comments
Final %0%.S
Initial . 5
Wt. gain
Final &!S, |
Initial 8
Wt. gain
Final  %8%,
Initial
Wt. gain
Final t A
Initial
WL, gain
Final
Initial
WL, gain
Final
Initial
W1. gain
Final \_
Initial
Wt. gain
Date:
Signature:
Date:
Signature:
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IMPINGER WEIGHT SHEET

Train Set No. ﬁﬁé.

Impinger Solution
No.  Used

LT

Solution
{ml)

1 /60

Plant/city:

Location:

RunNo.: e

Operator: %

Run Time: 4€mth

Configuration

Y4

Weight
(grams)

Jov.

Inspection
Comments

Final

el

! Initial
Wt. gain

' (Ve or

G5

Final

Initial
WL gain

éﬁ (*/4(,,,

/‘19(/ Final _Y&£9.0

5//1,4,4

Initial
Wi. gain

oo/

Final 6J75.<

34%

Initial 3.
Wt. gain

Final

Initial
Wi. gain

Final

Flask

Initial
Wt. gain

* Final

Initial
WL. gain

HIHITIH

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Train set up: Date:

Signature:

Train recovery:  Date: /Q=<7~93

Signature:

E-13
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P

PLANT

L I N G AR S LG T O

DATE 207272793
LOCATION __
STACK 1.D. Z

PITOT NOJCp_Zez 7. F%¢ TC# SO

BAROMETRIC PRESSURE, In Hg

- A Y A
STATIC GAUGE PRESS JInH20_____
OPERATORS —
PITOT PRE TEST LEAK CHECK Geogl/

PITOT POST TEST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL TRAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL
POINT | HRTIME | HEAD(Ps) | TEMP ANGLE POINT | HRTIME | HEAD(Ps) | TEMP ANGLE
NUMBER inH0 | (Ts°F NUMBER WH2D | (Ts)F
7C X
[ | -5 977 &S| o7 | .70 |98s
=2 |2t | 785|973 3 Yo7 .8(K 972
¢ /20398 | 978 g |Rwe | . &lo|op
s |/2:07) .83 | 995 s 12N | .65 277
L /205|777 |99D { |12:12| 685|972
AVERAGE AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean AvgAp = 90°
Average(abs. value) less than 10° Y eosi)'?
No points with reverse flow '
No more than 4 points above 30° N
AP MINIMUM LIMITS
L. .. RtMeanAvgTs =
Conditions for more sensitive manometer
1. For 12 or more points on a velocity z(Tsi) n
traverse: 10% of the points's Ap < 0.05" '
2. For <12 points on a velocity raverse —
more than 1 point's Ap <0.05" N

-9¢°

E-14




[ 4
7 3
" og
%o L4
(og7 02
1S Ky
| ) of
iy S
i Ipzi Q
(ww)
g ‘oun)
slvewwoy Lo 4] Sudueg
/ T v llwl (w) "wwmg yons
BH w) T7 o wiy PoTH v e ey 54 5 oN 2L S 7 Wbue eqoig qunN uny
(B4 “w) 870 E.uNng oy WA iselely m w ] QU\WIQV "ON 8901 104g Ila —- g
S \ TTTTTS 077 (4.) emmieduey wequyy =2 5007 © Ho mien =S9f~ wowedo
{64 ‘w) /& BT (9d) smmveig opeworg 777077 (A) vousgeg ssjepy B uonw0
(ozH w) ---..-M-“.Wﬂ.. (vd) emsseig g Jsquiny xog Jeleyy — T A
|\|l 10 -.&;l TT isoys N~ G E T WQUNN XxOE T owwmg
14 T 4 r GQOHI3W Vd3

E-15



Impinger Solution

No.

1

w

Flask

IMPINGER WEIGHT SHEET

E-16

Plant/city: o
Location
Train Set No. _&3 - Run No.: ¢/
. Operator: 3__/"( .
Run Time:
Solution  Configuration Weight Inspection
Used (ml) {grams) Comments
0r Bl 2B e 5666
) - ) Initial _&08, §
Wt. gain c /?a\
0T A4 L ra 06
initial _&@S. P
WL gain C. A"\
ErTY  —~— Moo Fral 457.S
’ Initial _&/26.3
Wi. gain Spae rafe
$ilicq Jo00- ﬂ’/éa/ Final % 22.0
) Initial
Wt. gain éw
Final
Initial
Wt. gain
Final
initial
Wt. gain
Final
Initial
Wi, gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams)
Train set up: Date:
Signature:
Train recovery:  Date: _/027-9J

Signature:_A CagoSel/




Appendix E.3. Tedlar Bag Analyses
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-

nergy and
nvironmental

esearch Corporation

- CHAIN OF CUSTODY
Plant Page / of
Unit _ - :
Location F..iect No. £373 -020 P.O No.
Sample No. Test No. Test Date Description 845 s*wy/v
I5460( / [0 ~27-93 D, Jutecf
1S 94G0L / /8-2753  Unhiotod
159604 2 10 -R71-93  _pileted
ISY0S 2 16 -27-93  ppliivted
/SYG607_ 3 106-27-02 _p/leted
/S Y60& 3 (0 -2999  _pudditeed
($Y6/0C o 02793  Bhak y

Sampling system prepared by _R. Qanpbe If

Testoperator _ R« (ongbell

Sample recovery by £, Coagsedl ;1 Ve idF Ve '5n5. 5//

Relinquished By

Recieved By Time Dae Reason
# w550
Laboratory analysis by Date - -
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Applied P & Ch Laboratory
o = e ms. rmen ca oo A PCL, Analytical Report

Tek (909) €33-5148 Fax: (900) 623-3199
Submitted to: Service ID #: 801-934566 Received : 10/28/93
Energy and Environmental Research Corporation Collected by: R. Campbell Tested :  10/29/93
Attention: Dave Hansell Collected on: 10/27/93 Reported :11/17/93
8001 Irvine Bivd. ~ - Sample description:
Santa Ana, CA 92706 Air Bag Samples from
Tel: (714)862-1803 Fax: (714)857-1943 Project 6373-020
Analysis of VOCs in Air 801-934566 Page 1 of 3
Concentration
Component Analyzed Method Unit PQL 154601 184602 184604 1854608 184607 184608 184610

Diluted Undiluted Diluted Undiluted Diluted Undiluted Blank
83-4568-01 93-4586-02 $53-4886-03 $3-4564-04 93-4588.06 90.4566-08 93.4586-07

Chlorinated Hydrocarbons

Chloromethane TO-14 ppbV § N.D. - N.D. - ND. - ND.
Bromomethane TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Chiloroethane To-14 ppbV § N.D. - ND. - N.D. - N.D.
1,1-Dichloroethene TO-14 ppbV § N.D. - ND. - ND. - ND.
Methylene Chioride TO-14 ppbV 5 N.D. - ND. - N.D. - ND.
1,1-Dichloroethene TO-14 ppbV 5 ND. - ND. - N.D. - ND.
¢ie-1,3-Dichloroethene TO-14 ppbV § N.D. - ND. - N.D. - ND.
Chioroform To-14 ppbV § ND. - ND. - N.D. - N.D.
1,1,1-Trichioroethane To-14 ppbV § ND. - N.D. - N.D. - N.D.
Carbon Tetrachloride To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1,2-Dichloroethane TO-14 ppbV § N.D. - ND. - N.D. - N.D.
Trichloroethene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,3-Dichioropropane TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
cis-1,3-Dichloropropene  TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
trans-1,3-Dichloropropene  TO-14 ppbV 5 N.D. - ND. - ND. - N.D.
1,1,2-Trichloroethane TO-14 ppbV § ND. - ND. - N.D. - ND.
Tetrachloroethene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Ethylene Dibromide TO-14 ppbV 5§ N.D. - N.D. - N.D. - ND.
Ethylene Dichloride To-14 ppbV 5§ N.D. - N.D. - ND. - N.D.
Chiorobensene To-14 ppbV § N.D. - N.D. - N.D. - ND.
1.1,2,2-Tetrachloroethane  TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
1,3-Dichlorobensene To.14 ppbV § N.D. - N.D. - N.D. - ND.
1,4-Dichiorobenpens To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Chlorotoluene TO-14 ppbV 5§ N.D. - ND. - N.D. - N.D.
1,2-Dichlorobensene To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
1,2,4-Trichlorobensene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Hexachlorobutadiene To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
trans-1,2-Dichloroethene  TO-14 ppbV 5 N.D. - N.D. - ND. - ND.
1.1,1,3-Tetrachloroethane TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
Carbon Disulfide TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
E-20
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ermmi e i A PCL Analytical Report

Tel: (900) 6235148 Fax: (900) 823-3199

Analysis of VOCs in Air 801-934566 Page2 of 3

T Concentration
Component Analyzed Method Unit PQL 184601 184602 154604 154608 184607 154608 154610
Diluted Undiluted Diluted Undiluted Diluted Undiluted  Blank
93-4506-01 93-4506-02 93-4506-03 93-4506-04 93-4806-05 93-4506-06 93-4506.07

Parafiius (C¢-Cs)

n-Butane To-14 ppbV § N.D. - ND. - ND. - N.D.
Lsobutane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
n-Pentane To-14 ppbV 5 N.D. - ND. - N.D. - N.D.
Isopentane [3-methylbutane]® TO-14 ppbV 5 ND. - N.D. - N.D. - N.D.
Neopetane (2,3-dimethylpropane]® TO-14 ppbV 5 N.D. - N.D. - ND. - N.D.
nHexane TO.14 ppbV § N.D. - N.D. - N.D. - N.D.
2-Methylpentane To-14 ppbV § ND. - N.D. - N.D. - N.D.
3-Mathylpentane To-14 ppbV § N.D. - N.D. - N.D. - ND.
2,2-Dimethylbutane TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
2,3-Dimethylbutane TO-14 ppbV ' § ND. - N.D. - N.D. - N.D.
Aromatics
Bensene To-14 ppbV 5 7 - 8 - 7 - ND.
Toluene TOo-14 ppbV 5 15 - 17 - 17 - N.D.
Ethyl Bensene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
m,p-Xylenes TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
o-Xylene TOo-14 ppbV 5 N.D. - N.D. - N.D. - ND.
Styrene To-14 ppbV § N.D. - N.D. - N.D. - ND.
1,3,5-Trimethylbensene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1,2,4-Trimethylbensene TO-14 ppbV 5 N.D. - N.D. - ND. - ND.
Phenol TOo-14 ppbV § N.D. - N.D. - N.D. - N.D.
Nephthalene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Naphthenaes
Cyciopropane To.14 ppkV § N.D. - N.D. - N.D. - N.D.
Cyclobutane To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Cyclopentane TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Cyciohexane To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
Ketounes
Acetone To-14 ppbV § ND. - N.D. - ND. - N.D.
Butanone To-14 ppbV § ND. - ND. - N.D. - N.D.
1,3-Butadiene TO-14 ppbV 5 ND. - ND. - N.D. - N.D.
Propadiene To-1a ppbV § N.D. - ND. - ND. - N,
Olefins
1-Butene TOo-14 ppbV 5 N.D. - N.D. - ND. - ND.
cis-3-Butene TOo-14 ppbV 5 ND. - N.D. - ND. - N.D.
trans.2.Butene To-14 ppbV § N.D. - N.D. - ND. - N.D.
3-Methylpropene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1-Pentene TO-14 ppbV § N.D. - N.D. - ND. - N.D.
cis-3-Pentene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
trans-7-Pentene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
2-methyl-3-Butene To-14 ppbV § N.D. - ND. - N.D. - N.D.
2-methyl-1-Butene TOo-14 ppbV § N.D. - N.D. - N.D. - N.D.
3-methyl-1-Butene To-14 ppbV 5 N.D. - ND. - N.D. - N.D.
£-21
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Applied P & Ch Laboratory
o & dmien . Pomeen, cx i A PCT, Analytical Report

Tel: (800) 6235148 Fax (900) $33-3199

Analysis of VOCs in Air 801-934566 Page3 of 3

Concentration
Component Analyzed Method Unit PQL 154601 184602 154604 184608 184607 184608 184610
Diluted  Undiluted Diluted Undiluted Diluted Undiluted  Blank
93-4566-01 93-4866-07 93-4566-03 $3-4566-04 93-4566-03 93-4560-06 93-4566-07

Acetylenes (Ce-CB8)

1-Butyne® To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
2-Butyne To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1-Pentyne To-14 ppbV § N.D. - N.D. - N.D. - N.D.
2-Pentyne To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Ethers
MTBE To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Dimethy! Ether To-14 ppb¥ § ND. - N.D. - N.D. - N.D.
Ethyl Methyl Ether® TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Diethyl Ether To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Ethyl Propyl Ether* To-14 ppbV § N.D. - N.D. - N.D. - ND.
Dipropyl Ether TOo-14 ppbV & N.D. - N.D. - N.D. - " ND.
VOCs by GC/FIDs
Methane To-14/FID ppbV 500 - 1,090,000 - 1,070,000 - 1,020,000 -
Ethane TO-14/FID ppbV 500 - 39,900 - 38,700 - 36,000 -
Propane TO-14/F1D ppbV 500 - 5,560 - 5,630 - 5,680 -
Ethene TO-14/FID ppbV 500 - 23,600 - 26,400 - 25,500 -
Propene TO-14/FID ppbV 500 - 1,870 - 1,740 - 1,960 -
Ethyne TO-14/FID ppbV 500 - 9,050 - 8,980 - 8,770 -
Propyne® TO-14/FID ppbV 500 - N.D. - ND. - ND. -

PQL : Practical Quantitation Limit
N.D. : Not Detected or Less Than The Quantitation Limit.
* Standards not available

tfu}submitted
Shu-Teh Pm p
Lab Manage

Applied P & Ch Laboratory
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Appendix E.4. Aldehyde/Ketone Calculations, Run Sheets and Analyses
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CARB 430

PLANT: Nawyra| Gas ICE

DATE DATE ENTERED: 1120/93
TEST DATE: 16727/93

CITY: Confidential OPERATOR: Jon Kawaguchi
RUN®1,2,3 ENTERED BY: Dave Hansell
SAMPLE LOCATION: Uncontolied CHECKEDBY:
DATA ENTRY EYMBO!] UNITS DATA DATA DATA
RUN NUMBER - - R1 R2 R3 AVE RSD
AVERAGE METER TEMPERATURE Fm degree F 105.00 1 08.50 112.10 108.53 3.27
BAROMETRIC PRESSURE Pbar in. Hg 29.91 29.91 2991 29.91 0.00
AVG. DELTA H dH n. H20 1.30 1.30 1.20 1.27 4.56
GAS SAMPLE VOLUME Vm cubic fL 0.87 0.88 088 0.58 0.66
METER CALIBRATION FACTOR Y 1.00 1.00 1.00 1.00 0.00
TOTAL SAMPLING TIME min $0.00 60.00 60.00 60.00 0.00
[SAMPLE 1ST IMPINGER VOLUME Siwt,1 mi 13.00 1040 13.00 12.13 12.37
SAMPLE 2ND IMPINGER VOLUME Siwt,2 mi 9.80 9.50 9.90 973 | 214
BLANK 1ST IMPINGER VOLUME Biwt,] mi 9.90 9.80 9.50 9.73 2.14
BIANK 2ND IMPINGER VOLUME Biwt,2 ml 9.50 9.80 9.80 9.70 1.79
ISAMPLE WEIGHTS (1ST IMPINGER)
Formaldehyde Swi, | ug 330.00 410.00 400.00 380.00 11.47
Acculdehyde Swi, 1 ug 6.80 840 840 7.87 11.74
Acrolein Swt,1 ug 2.65 3.10 4.50 3.42 28.24
Propana! Swt.i Bi ND 1.10 [ ND 210 |ND 210 {ND 1.77 32.68
Aceione Sw,1 BE 1.55 [ ND 210 |{ND 210 { < 1.92 16.57 )
Crotonaidehyde Sw,! ug ND 1.10 | ND 210 |[ND 210 | ND 1.77 32.63
|_Isobutyraldehyde Sw.| ug [ ND 1.10 | ND 210 |ND 210 | ND 1.77 32.63
Methyl Ethyl Ketone Sw.| ug ND 1.10 |ND 210 |ND 210 {ND 1.77 3263
SAMPLE WEIGHTS (2ND IMPINGER)
Formaldehvde Swi.2 MR 1.50 0.64 210 1.41 51.92
Acetaldehyde Swi2 | ug 3.90 1.20 3.30 280 | s0.63
Acrolein Swt.2 1.40 [ND 0.10 2.20 1.23 85.94
Propanal Swi.2 Hg 0.12 | ND 0.10 1.50 0.57 139.98
Acetone Swi,2 ug 0.21 230 0.64 1.05 105.11
Crotonaldehyde Swi,2 Bg 02t |ND 0.10 044 < 0.25 69.40
[sobutvraldehyde Sw,2 pg ND 0.10 | ND 010 |ND 010 IND 0.10 0.00
Melhxl El)'l!l Ketone Sw,2 ug ND 010 {ND .10 IND 0.10 | ND 0.10 0.00
BLANK WEIGHTS (1ST IMPINGER)
Formaidehyde Bwt.l Wg ND 0.10 |ND 0.10 [ND 010 | ND 0.10 0.00
Aceusldehyde Bwt, | I 014 |ND 0.10 |ND 010 { <« 0.11 20.18
Acrolein Bwi, Bi ND 0.10 [ND 0.10 0.14 < Q.11 20.38
Propanal Bw, pg ND 0.10 [ND 0.10 IND 010 IND 0.10 0.00
Acewne Bwil | pg 0.18 |ND 0.10 |ND 010 | « 0.13 36.46
Crotonakdehyde Bwt, i ug ND 0.10 |ND 0.10 IND 010 {ND 0.10 0.00
Isobutyraldehyde Bwil pg IND 0.10 | ND 0.10 |ND 010 {ND 0.10 0.00
Methyt Ethyl Ketone Bw1 us ND 010 |ND 0.10 |ND 010 | ND 0.10 0.00
BLANK WEIGHTS (2ND IMPINGER)
Formaldehyde Bwi2 e ND 0.10 [ND 0.10 0.13 < 0.12 24.74
Acetaldehyde Bwt2 Mg 0.12 0.10 0.11 0.11 9.09
Acyolein Bwt2 g ND 0.10 |ND 0.10 0.10 | ND 0.10 0.00
| Propanal Bw,2 pg ND 010 | ND 0.10 0.10 | ND 0.10 0.00
Acelone Bwt 2 bg 0.34 0.63 0.72 0.56 3525 |
_C:gtomldehyde Bwt.2 pg ND 0.10 | ND 0.10 IND 0.10 | ND 0.10 0.00
Isobutyraldehyde Bwt,2 ug XD 0.10 |ND 0.10 |ND 0.10 | ND 0.10 0.00
Methvl Ethvl Kelone Bwi,2 ug ND 0.10 |ND 0.10 [ND 0.10 | ND 0.10 0.00
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CARB 430

PLANT: Nawral Gas [CE

DATE DATE ENTERED: 1 1/20/93
TEST DATE: 102783

CITY: Confidential OPERATOR: Jon Kawaguchi
RUN# 1,22 ENTERED BY: Dave Hansell
SAMPLE LOCATION: Uncontroiled CHECKEDBY:
CALCULATED DATA EYMBOI| UNITS DATA DATA DATA
[RUN NUMBER - RL R2 R3 AVE | RSD |
'AVG. METER TEMPERATURE.
Tm = Fm + 460 Tm degrees R 565.00 568.50 572.10 568.53 0.62
AT STANDARD
'CONDITIONS,
VmSud = 17.64Y (Vm/Tm) (Pbar + dH/13.6)) vmSid | dsem 0.023 0.023 0.023 0.023 035
SAMPLE IMPINGER CONCENTRATION rﬂﬁ@nl). S or Bice 10004(S or Bwt,1+5 or Bwt.2)/(S or Biwt.1+S or Biwt.2)
RUN NUMBER - - R1 R2 R3] AVE RSD
SAMPLE
Formakiehyde Sic ngml 14539 20635 i7559 17578 17.34
Acetaidehyde Sic agimi 469 482 Sl 488 4.36
Acrolein Sic gimi 178 < 161 293 < 210 34,10
Propanal Sic ng/ml < 54 ND 111 < 157 < 107 48.50
Acetone Sic_| ngml 7 |« 2 |< 120 | < 139 | s308
Crotonaldehyde Sic ng/ml < 57 ND 111 < 111 < 93 33.09
Isobutyraidehyde Sic ngmt | ND 53 ND 111 |ND 96 ND % 3488
|_Methyl Ethyl Ketone Sic agml | ND 53 |ND 111 |ND 9 |ND 36 34.38
BLANK
Formaldehyde Bic ngiml | ND 10 |ND 10 < 13 < i1 1196
Acetaldehyde Bic ngfml 13 < 10 < 11 < 11 14.66
Acrolein BRic ng/ml [ ND 10 |{ND 10 < 12 < 1t 11.46
Propanal Ric ngmi_| ND 10 |ND 10 |ND 10 ND 10 0.78
Acetone Bic ng/mi 7 < 37 < 42 < 36 2248
Crotona ldehvde Bic ngml_| ND 10| ND 10 |ND 10 | ND 10 0.78
Isobutyraldehyde Bic ngimt | ND 10 ND 10 ND 10 ND 10 0.78
Methyl Ethyi Kewne Bic ngml | ND 10 iND 10 {ND 10 {ND 10 0.78
BLANK TO SAMPLE RATIO, BrsSic/Average(Bic)
RUN NUMBER - - R1 R2 R3 AVE RSD |
RATIC
Formaldehyde Br Cl 133 C | 185 C| 1574 1576 17.34
Acetaldehvde Br ci a c|l « cl u 42 436 |
Acrolein Br C 16 C 15 C 24 19 M.10
Propanal Br NA| NA NA| NA NA{ NA NA NA
Acetone Be RL 2 C [ RL 3 4 $3.08
Crotonaldehyde Br NA{ NA NA| NA NA| NA NA NA
[sobutyraldehyde Br NA| NA NA| NA NA| Na NA NA
Methyi Ethyl Ketone Br NA| NA NA NA NA| NA NA NA
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CARB 430

DATE DATE ENTERED: 11/20/93

PLANT: Natwral Gas ICE

CITY: Confidential

RUN# 1,23

SAMPLE LOCATION: Uncontrolled

CORRECTED SAMPLE CONCENTRATION (ng/m

TEST DATE: 102793

OPERATOR: ion Kawaguchi
ENTERED BY: Dave Hanscll
CHECKED BY:

1) Br>5 Cic=8ic-Average(Bic); Br<5 Cic=5*Aversge(Bic)
RUN NUMBER - - R1 R2 R3 AVE RSD
SAMPLE
Formaldehyde Cic ag/mi C | 14523 C ] 20624 C | 17548 C | 17567 17.35
Acetaldehvde Cic ng/ml C 458 C 471 C 499 C 476 4.47
Acrolein Cic agiml C 167 < C 150 C 282 < C 199 35.97
Propanal Cic ngml | < NA] S4 [IND NA| 111 < NA| 157 < NCj 1, 48,50
Aceione Cic ngml RL] 178 < C 186 RL] 178 < C 180 2857 |
Crotonaldehyde Cic ng/ml | < NA] S$7 IND NA| 111 < NA| 111 < NC| 9 33.09
Isobutyraldehyde Cic ng/ml | ND NA} 53 ND NA| 111 |ND NA] 96 ND NC] 86 34.88
Methyl Ethyl Ketone Cic ngiml |ND NA] 53 IND NA| 111 _[ND NAl 9 ND NC] 86 34.38
CORRECTED SAMPLE CONCENTRATION 1 (mg/dscm). Cc.1=Cic*(Sw1,1+Sw1.2)/VmSiud/1e06
RUN NUMBER - . R1 R2 R3 AVE RSD
SAMPLE
Formaidehyde Ce.l | mg/dsom Cl 1438 C | 1770 C| 1744 Cl 16% 11.26
Acetaldehyde Ce,l | mg/dscm Ci 045 C | 040 C] 050 C| 045 10.24
Acrolein Ce.l | mg/dsem C| 016 < C| 013 C| o2 < Cl 019 4137 |
Propanal Ccl imgidsicm| < NA| 005 |ND NA| 009 | < NA| 016 < NC|] 010 513 |
Acetone Cc.l | mg/dsem RL] 018 < C| 016 RL| 0.8 < C}| Q17 553
Crowonaldehyde Ccl pmpidsom| < NA| 006 |ND NA| 009 | < NAj 011 < NC| 009 31.53
Isobutyraldehyde Ce) fmgidsom | ND NA] 005 |ND NA| 009 [ND NA} 010 |ND NC| 008 30.35
Methyl Ethyl Ketone Ce.l _[mg/dsom | ND NA] 005 |ND NA| 009 |ND NA| 010 |ND NC| 008 30.85
CORRECTED SAMPLE CONCENTRATION 2 (ppbw). Cc.2=1000°24.05/Mw
RUN NUMBER - - R1 R2 R3 AVE RSD
SAMPLE
Formaldehyde Ce2 | ppbv Cl 11513 C | 14190 Cl 13585 C | 13229 l!._'.’_ﬁ_
Acetaldehyde Ce.2 ppbv C| 247 C 221 C 71 C 247 10.24
_Acrolein Ce2 ppbv C 71 < C 33 C 120 < C 82 4137
_Propanal Cc2 ppbv < NAl 22 ND NA 39 < NAj 65 < NC|] 4 51.30
Acetone Ce2 ppbv RL] 73 < C 66 RL] T < C 71 3.68
Crotonaldehyde Ce2 ppbv < NA] 20 |[ND NA] 13 < NA|] 38 < NC] 3 31.53
Isobutyratdehyde Ce2 ppbv | ND NA] 17 ND NA| 32 IND Na] 32 ND NC] 27 3085 |
Methy! Ethyl Ketone Ce2 ppbv [ND NA|l 17 ND NA 32__|ND NA| 32 ND NC| 27 30.85

ND - Sample value below detection limit

< - Some sample values below detection limit
C - Blank Corrected

RL - Reporting Limit

NA - Not Available
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CARD 430 RUN SILEET

— — -

Plant _ Sample Box Numbor Shest 4 ol {
City .- . Meter Box Number Q_";' . . . —

Localion . Meter Calibration (Y)
Operators <J & - Meter dH @
Date /0/2.?—/9 = Probe Length i’
Run Numbaer / Probe Liner Malerial _‘L :
Stack Diarn, (in.) 7 Pretest Leak Rate _J:800Mm @ _Z=_ (in. Hg)
Static Pressure (Pa) =5, | _  Gn, H20) Post Test Leak Rats &,000 ¢m o 2 (n. Hg)
Barometric Pressure (Pb) » (in. Hg)
Ambient Temperature (*F) Z—
Ory Gas H
Tiaverss | Sampling Cloek Rotameter | Gas Sample| Flowrate Stack Meler Outler E Comments
Ponl Mo, Time, Time Reading Volume. Vm Tamp Temp, Tm T
. Iuoin) 124 Wy : _ [0 liters/min [l [*C}
0900 _Bagel

I =3 o5 + S” 127 S "'/H

/0 lo S~ e s

/5~ Al N '

20 | 2o W S™ 135,31 1S

25~ 25 | s 1 .

3
b
7:2
4o
4/
¢

4o do |15 dsl ;!z— LS~
L
{2
£3
432

3¢ 20 ¢S ﬁo..33n45“ 53
35 2 | S Iy¢zol:S L
s ac | .« gt 5 l2—-
5D so | .5 P . 3
| 55— cs | .5 gl .5 13
| s0 lioon | .o S| L3

- e Flowraie 21 0.50 liters’min +/- 10%

Prezzst Probe Purz= with Stack Gas
. Pretest feak eheck 'with Charcoal Tube
Where gloves when operating train

Avarago: st

o
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3;7‘

] Plani

CARB 430 RUN SIIEET

G e et e v B i e -
i Meler Calibrati Y/
;:c:r‘a:’:rs JE - Meter :I: d:-l * (:) g
ale Probe Len
Floun Numbaer M Pr:to Ll.eir:lrh Mf%lill A 4
o e TR v 2020 o v ®
Barometric Pressure (Pb) (in. Hg)
Ambient Temperalura (°F) (24
Traverse Sampling Coek Rotametsr | Gas Sampie| Flowrate Slack H-:?;:ﬂ % Commaents
Pont Ma. Tima, Time Reading Volume. Vm Temo Tomp, Tm X '
e T o P a1 ta ‘
: 104S~ e R ChnEma
S | so | g lgsgssl g In/R | 4 i
9| 5| .5~ [fogd %1 2~
25\ pofl S ks { />
20 25 | S 192 Y |12
[0 | (S |98%is Y4z- | 4>
320 (& s 9T %;. l2— -
3¢ 20| .o lgmsdl. s 1.3
Yo 25| .S I9% 421 1.4
4 30 | 5 M. £
S0 26| .5l (-3
| o5 | do| 5~ hrled et | 43
| wa | U <5 ooy (13
i
|
I t ... Flowrate a1 C.50 tisers/rmin - lb‘.'e
Pretest Probe Pusgs with Stack Gas
Pretest leak check with Charcoal Tube

Where gloves when operating train

Averagoesi sl
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' CARB 430 RUN SI{EET
Plani Sample Box Number Sheet t’ of
Cily _ Meter Box Number 2 .. ”
Location Meter Calibration (Y) 4
Operators \i/& 17_} Meter dH & —
Date lo/z3 Probe Length _/fe”
Hu:l Numbar =3 7 Probe Lingar Material &_ . A B N
Slack Diam, (in.) Prelost Leak Rate &2 00cim € & {in. Hg) /"
Slalic Pressure (Pa) _'_‘Li‘_l_ (in. H20) Po‘u Test Leak Rate dm @ ____ (in. Hi)
Barometric Pressure (Pb) {in. Hg)
Ambient Temperature (°F) _&(‘—
Tiaverse | Sampling Ciock Rotameter | Gas & Flowrate Stack Ho:?g::ol A B Commants
Port No. Time, Time Reading Volume, Vm ) ) Temp Tomp. Tm 'IE ’
' {Min y 24 W ——— i) hu '
; 1237 |l |00 i
&4 43 | ;5 K¥9[:S [~/ 42 | 2.3 v
(o 48 | &~ 1LYl S % le— : A
lg 63 4 "T— ﬁ‘hlg. i f IO z— %O
20| s% | & - 43 | fea| ’
25 14363 | .5 3958 4S5 ¥4 | (.f | sooo Sl
3¢ (2.4 /TR . A
3; . 13 A ¥ 7 J# ‘) 5- e — !l L :
46 | s Ve, s %6 | L2 SO el
g~ 23 S lwo.o8] .5 ¢ | {2
5% 2% 15 U2 4245 /-3 '
| s%~ 3% S~ 196 44l s 112 1§ Fuel fﬂﬁg; In
| Lo | g% S 192951 .5 e 113 %
- - - (
\Somd

.- Flowratz a1 0.5 liters/min +/- 10%

Pretest Probe Purzs with Steck Gas
Pretest leak check with Charcoal Tube

Where gloves when opertirs train

Averaze:7oial
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Appendix E.1. CEM Calibrations and Calculations
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FLOW RATE

PLANT: NG Internal Combustion Engine
CITY: Confidential
RUN NO: 1,2,3

DATE ENTERED: 1/5/94

OPERATOR: Jon Kawaguchi
ENTERED BY: David Hansell

DATE:

27-0ct-93

SAMPLE LOCATION: STACK CHECKED BY:

DATA ENTRY SYMBOL] UNITS | DATA DATA DATA DATA

RUN NUMBER R1 R2 R3 Average

ROUND STACK, DIAMETER ds inches 9.0 9.0 90| 9.00

RECTANGULAR STACK, LENGTH L inches

WIDTH w inches

AVERAGE STACK TEMPERATURE Fs | degrees F 969. 963.5 987.2 973.3

AVERAGE METER TEMPERATURE Fm__| degreesF 95.0 101.0 108.0 101.3

BAROMETRIC PRESSURE Poar | in Hg 29.94 29.9 29.91 29.920

STACK STATIC PRESSURE Pg in. H20 1.600 1.100 3.100 2.600

AVG.DELTAH dH in. H20 1.900 1.900 1.900 1.900

AVG, VELOCITY HEAD dp in. H20 0.70 0.91 0.74 0.786

PITOT COEFFICIENT Cp . 0.840 0.840 0.840 0.840

GAS SAMPLE VOLUME vm | abich. 335 33.3 310 13.270)

METER CALIBRATION FACTOR Y 1.000 1.011 1.011 1.007

TOTAL SAMPLING TIME min | minutes 45 45 43 45.000

STACK GAS OXYGEN CONTENT Co2.m % 0.00 0.00 0.00 0.000

STACK GAS CARBON DIOXIDE CONTENT Cco2.m % 11.86 11.86 11.86 11.860

TOTAL IMPINGER GAIN (WATER & PARTICULATE) Ww grams 163.7 144.0 1536]  153.767

CALCULATED DATA SYMBOL UNITS | DATA DATA DATA DATA
RUN NUMBER . Ri R2 R3 Average |
STACK AREA, As = 3.14%(ds)**2/576 (ROUND) As $q. feet 0.442 0.442 0.442 0.442

=L * W/144 (RECTANGULAR) 0.000 0.000 0.000) 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts_ [degreesR 1429.3] 14235 1447.2 1433.3
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm | degrees R 555.0 561.0 568.0) $61.3
GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmStd = 17.64Y (Vm/Tm) (Pbar + dH/13.6) VmStd | cubic . 320 3.8 3.2 31.7
VOLUME OF WATER VAPOR, VwSid = 0.04707*Ww vwSid | cubic fi. 17 6.8 1.2 1.2
MOISTURE FRACTION, Bws = VwSid/(VmStd + VwStd) Bws 0.194 0.176 0.188 0.186
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2.m)+

0.44(Cc02,m)+0.28{ 100-(Co2,m)-(Cco2,m)| Md | grg-mole 29.90) 29.90 29.90 29.90
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+18.0(Bws) Mw | gig-mole 21.59 27.81 27.66 27.68
[ABSOLUTE STACK PRESSURE, Ps = Pbar + Pg/13.6 Ps in. Hg 30.06/ 30.14 30.14 30.1t
STACK GAS VELOCITY

vs = 85.49 Cp ( sqr{(dP*Ts) /(Ps*Mw)] } vs fus 90 89.5 81.6 833

vm = 0.3048 * vs vsm mws 24.07 27.28 24.87 25.40
ACTUAL STACK GAS FLOW RATE, Q = 60*vs®As Q acf/min 20929 23724 2162.7 2209.3)
DRY GAS STACK FLOW RATE (DRY,STP)

Qsd = 17.64°Q*(1-Bws)*(Ps/Ts) Qsd | dsef/min 625.7 730.4 6449 667.0

Qsdm = Qsd/35.32 Qsdm | dscavmin 17.7 zo.7l 18.3 18.9




PLANT

DATE ___ so0/2.7(% > - -
LOCATION
STACK 1.D. i

PITOT NO/Cp_Z¢ 7. %¢ TG# D
BAROéfIl(E}TlBlgEPR}EgSéIRE. In ngo

STATIC GAUGE PRES In H20_+ 2.7
OPERATORS_ 2C JE

PITOT PRE TEST LEAK CHECK ¢

T Al b L A aNAVY LNOL

PITOT POST TEST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL [TRAVERSE | CLOCK 24 OCITY ;
POINT HRTIME | HEAD (Ps) | TEMP ANGLE POINT HR TIME VHEIA'.D (Ps) %ng i\:g}.LE
NUMBER InHX [ (Ts)’F NUMBER In.H20 | (Ts)°F
| joFso |, §2 | 925§ B | 0897 .95 95>
< o€ |.875 | Ire > [OFi76| .2F | v
3 |K |72 |78 s pr37| -P¥|957
4 |o#:72| .92 | 967 ¢ |oFIfLo5 | 96y
&~ lo#3| .97 |967 & 029 |E 7S] 962
, logay| .7 | 966 L P70 P71 962
AVERAGE : AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
2
Average(abs. value) less than 10° Z(Ap;i)m
No points with reverse flow ]
No more than 4 points above 30° N
AP MINIMUM LIMITS
Conditions for more sensitive manometer R MeanAvg Ts
1. For 12 or more points on a velocity Z(Tﬁ)u:
traverse: 10% of the points's Ap < 0.05" '
2. For <12 points on a velocity raverse
more than 1 point's Ap <0.05" N
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IMPINGER WEIGHT SHEET

Plant/city:
, Location;
Train Set No.@ﬂ_‘b/ | RunNo: e 2
: : Operator: V&
Run Time: ¢6_ L i
Impinger Soluticn Solution Configuration Weight Inspection
No.  Used {ml) (grams) Comments
R yrr, Ma/ Final %0%.5
Initial (8, 3
WL. gain
2 _PZ /00 G5 Final _{(S |
’ Initial zds, 7
Wi. gain
3 f«{/ = M/B/ Final _ 4%,
/ Initial
. WL, gain
R /P> S00s, /% e/ Firal _7¢9.8
V4 Initial
Wt. gain
5 Final
Initial
Wt. gain
6 Final
Initial
Wt. gain
Flask - Final\_
Initial
© WL, gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams)
Train set up: Date:
Signature:

Train recovery:  Date:

Signature:
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IMPINGER WEIGHT SHEET

Plant/eity:

, Location:
Train Set No. M RunNo.: "R

_—

- - : Operator: __J¢_

Run Time: l‘-é‘lmuq

Impinger Solution Solution

Configuration Weight Inspection
No. Used (ml) (grams) Comments
" DT /00 e Fa oy
. Initial . -
Wt. gain (rear
2 oL Zed G5s Final 6'% S E
: Initial W
Wt. gain [/“'/
3 _mpty — /’lof/ Final _Y469.0
Va4 Initial

WL. gain
4 Y /1»64 3407-,‘ Mf&/ Final 6J5.$

Initial 31,
Wt. gain

Final
initial
Wt. gain

Final
Initial
Wt. gain

Flask Final

Initial
- WL, gain

HIHIT IR

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Train set up: Date:

Signature:

Train recovery:  Date: /Q<X7~¢

Signature:_@ (amP &)
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PLANT

DATE 20727279 %
LOCATION ____
STACK LD. Z -

PITOT NO/Cp_ 2oz 2. 3¢ TC#_SD
BAROMETRIC PRESSURE, In Hg

= e Y
STATIC GAUGE PRESS , In H20
OPERATORS
PITOT PRE TEST LEAK CHECK Gwodl/

PITOT POST TEST LEAK CHECK

Tl L L MINAYY N D

SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK M | VELOCITY| STACK | SWIRL TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWRRL
POINT | HRTIME | HEAD(Ps) | TEMP ANGLE POINT | HRTIME | HEAD (Ps) | TEVP ANGLE
NUMBER In.H2 | (Ts)°F NUMBER InH20 | (Ts)°F

72 VX
/ w67 |979 & |27 |70 |98
5 1ol | 32 |988 z |r2o® | 770093
=2 |0t | 785|973 < (207 .§/C 972
¢ (03| . | 978 g 2o | .80\ 9%
s |r2i6y| .83 | 995 s |r2:n | .6YS| 277
L V2os| 99 (992 ARHARA S
AVERAGE AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg ap = ) 90°
Average(abs. value) less than 10° ¥ iaps)”
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS
- . - RiMsanAvg Ts =
Conditions for more sensitive manometer
1. For 12 or more points on a velocity Zmi)m
traverse: 10% of the points's Ap < 0.05" l
2. For <12 points on a velocity traverse —
more than 1 point's Ap <0.05" N
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Train Set No. é"’s =

Impinger Solution

No.

1

(2]

Used

[N

IMPINGER WEIGHT SHEET

Plant/city:
Location

Run No.:

Operator: 3_ J"‘( .

Run Time:

Solution

(ml)

/ M Vot _Wlé‘/ Final

Configuration

OL

Initial
Wt. gain

S66-6

Inspection
Comments

c/Géﬁ

| /m% LS Final

EmPrY

Initial
Wt. gain

/o

T 'ﬂ’f‘o( Final

Y57 S

4 E//'CC(

006 ad

Inital /G637

Wt. gain Spae rafe

Final ~>22.0
Initial
Wt. gain

F St

Final

Initial
Wi, gain

Final

Flask

initial
WL, gain

* Final

Initial
- Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Train set up: Date:

Signature:

Date: _/027-9J

Train recovery:

Signature:_ A Cmanbel/
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Appendix E.3. Tedlar Bag Analyses
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nergy and
nvironmental
esearch Corporation

CHAIN OF CUSTODY
Plant Page / of
Unit - : '
Location F.iject No. 6373 -020 P.O No.
Sample No, Test No. Test Date Description 845 Sv7ore
15960( / _(0~2793  Piutecf
IS 94G0L / [6-2753 Unohioted
IS YhH0Y 2 16 -R7-93  _pileted
ISY40S 2 (6 -27-93  ppoliited
/SY607 3 (0-27-92  _piloted
/59608 3 10099 _gudditted )
(5460 Y 02793 _Lhak |
Sampling system prepared by R Carpbe ]
Testoperator _f« Caagbel]
Sumple recovery by & Cq#zull ‘A ‘Qc Idﬁ//e;] 5n5, s//
Relinquished By Recieved By Time Date Reason
# wou6
Laboratory analysis by Date il _




Applied P & Ch Laboratory
ouEMes Bre. e cr v A PCT, Analytical Report

Tek: (900) €23-5148 Fax: (900) 6233199
Submitted to: Service 1D #: B01-934566 Received : 10/28/93
Energy and Environmental Research Corporation Collected by: R. Campbeil Tested :  10/29/93
Attention: Dave Hansell Collected on: 10/27/93 Reported :11/17/93
8001 Irvine Bivd. ~ - Sample description:
Santa Ana, CA 92706 Air Bag Samples from
Tel: (714)552-1803 Fax: (714)867-1943 Project 6373-020
Analysis of VOCs in Air 801-934566 Pagel of 3
Concentration
Component Analyzed Method Unit PQL 154601 1846032 154604 154608 154607 154608 184610

Diluted  Undiluted Diluted Undiluted Diluted Undiluted Blank
93-45€6-01 93-4888-02 93-4586-03 93-456A-04 HI3-46A4.06 97.4566-08 93.4%66-07

Chlorinated Hydrocarbons

Chloromethane TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
Bromomethane TO-14 ppbV 5§ N.D. - ND. - N.D. - ND.
Chioroethane To-14 ppbV 5 N.D. - N.D. - N.D. - ND.
1,1-Dichloroethene To.14 ppbV 5§ N.D. - N.D. - N.D. - N.D.
Methylene Chioride TO-14 ppbV 5 N.D. - N.D. - N.D. - ND.
1,1-Dichloroethene TO-14 ppbV § N.D. - N.D. - ND. - ND.
cis-1,3-Dichloroethene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Chloroform To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1,1,1-Trichloroethane TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Carbon Tetrachloride To-14 ppbV § N.D. - N.D. - N.D. - ND.
1,2-Dichloroethane TO-14 ppbV § ND. - ND. - N.D. - ND.
Trichloroethene TOo-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,2-Dichloropropane TO-14 ppbV § N.D. - N.D. - ND. - N.D.
cis-1,3-Dichloropropene  TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
trans-1,3-Dichloropropene TO-14 ppbV 5§ ND. - N.D. - ND. - N.D.
1,1,3-Trichloroethane To-14 ppbV § ND. - N.D. - N.D. - ND.
Tetrachloroethene To-14 ppbV 5 ND. - N.D. - ND. - ND.
Ethylene Dibromide To-14 ppbV 5 ND. - N.D. - ND. - ND.
Ethylene Dichloride TO-14 ppbV § ND. - N.D. - ND. - ND.
Chlorobensene To-t14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,1,2,2-Tetrachloroethane TO-14 ppbV 5 ND. - N.D. - N.D. - ND.
1,3-Dichlorobensene To-14 ppbV 5 N.D. - ND. - ND. - ND.
1,4-Dichiorobensene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Chlcrotoluene To-t4 ppbV § N.D. - ND. - ND. - N.D.
1,3-Dichlorobensene TO.14 ppbV 5§ ND. - N.D. - N.D. - N.D.
1,2,4-Trichlorobensene To-i4 ppbV § N.D. - . ND - N.D. - ND.
Hexachlorobutadiene TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
trans-1,3-Dichloroethene  TO-14 ppbV § N.D. - ND. - N.D. - N.D.
1,1,1,2-Teteachloroethane TO-14 ppbV § N.D. - N.D. - N.D. - ND
Carboa Disulfide To-14 ppbV § N.D. - ND. - N.D. - ND.
E-20
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Applied P & Ch Laboratory
rermemn e APCL Analytical Report

Tal: (900) 8235148 Pax: (900) 822-3199

Analysis of VOCs in Air 801-934566 Page2 of 3

- Concentration
Component Analyzed Method Unit PQL 154601 184802 154604 164608  1sas07 154608 154610
Diluted Undiluted Diluted Undiluted Diluted  Undiluted Biank
93-4506-01 93-4506-02 93-4506-03 93-4506-04 93-4506-05 93-4506-06 $3-4506.07

Paraffius (C4-Cs)

n-Butane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
isobutane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
n-Pentane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Leop [3-methylb ) TO-14 ppbV § N.D. - N.D. - N.D. - ND.
Neopetane [2,3-dimethylpropane]* TO-14 ppbV 5 N.D. - N.D. - ND. - N.D.
n-Hexane To-14 ppbV 5 N.D. - ND. - N.D. - N.D.
3-Methylpentane TO-14 ppbV § N.D. - N.D. - N.D. - ND.
3-Methyipentane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
2,3-Dimethylbutane TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
2,3-Dimethylbutane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Aromatics
Banzene TO-14 ppbV § 7 - 8 - 7 - N.D.
Tolusne To.14 ppbV § 15 - 17 - 17 - ND.
Ethyl Bensene TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
m,p-Xylenes TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
o-Xylene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Styrene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
1,3,5-Trimethylbensene TO-14 ppbV § N.D. - ND. - ND. - N.D.
1,2,4-Trimethylbensene To-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
Phenot To-14 ppbV 5 N.D. - N.D. - N.D. - N.D,
Naphthalene TO-14 ppbV 5 ND. - N.D. - N.D. - N.D.
Naphtheues
Cyclopropane TG-14 ppbV 5 N.D. - ND. - ND. - N.D.
Cyciobutane To-14 ppbV § ND. - N.D. - N.D. - N.D.
Cyclopentane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Cyclohexane To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Ketones
Acetone To-14 ppbV § N.D. - ND. - N.D. - N.D.
Butanone To-14 ppbV 5 ND. - ND. - N.D. - N.D.
1,3-Butadiene To-14 ppbV 5 N.D. - ND. - N.D. - ND.
Propadiene TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Olefins
1-Butene TO-14 ppbV 5 N.D. - N.D. - N.D. - N.D.
cis-2-Butene To-14 ppbV § N.D. - N.D. - ND. - N.D.
trans-3-Butene TO-14 ppbV § N.D. - ND. - ND.. - N.D.
2-Methylpropens TO-14 ppbV § ND. - ND. - ND. - N.D.
1-Pentene TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
cie-3-Pentene TO-14 ppbV § N.D. - ND. - N.D. - N.D.
trans-3-Pentene To-14 ppbV 5 N.D. - N.D. - ND. - N.D.
3-methyi-2-Butene To-14 ppbV § N.D. - N.D. - N.D. - N.D.
2.methyl-1-Butene To-14 ppbV § N.D. - ND. - N.D. - N.D.
3-methykI-Butene To-14 ppbV 5§ N.D. - ND. - N.D. - N.D.
£-21
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4008 £ Mission Blvd., Pomons, CA 91786
Telk: (908) 623-5148

APCL Analytical Report

Fax: (909) §23.3199

Analysis of VOCs in Air 801-934566 Page3 of 3

Component Analyzed Method Unit PQL

Concentration
184601 154603 154604 154608 184607 154608 184610
Diluted  Undiluted Diluted  Undiluted Diluted  Undiluted  Blank
93-4566-01 93-4566-02 93-4566-03 03-4566-04 93-4566-06 93-4566-08 93-4866-07

Acsatylenes (C4-C8)

1-Butyne* TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
2-Butyne To-14 ppbV § N.D. - N.D. - N.D. - N.D.
1-Pentyne To-14 ppbV § ND. - N.D. - N.D. - ND.
3-Pentyne TO-14 ppbV § N.D. - N.D. - N.D. - N.D.
Ethers
MTBE To-14 ppbV § N.D. - ND. - ND. - ND.
Dimethyt Ether To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Ethyl Methyl Ether® To-14 ppbV § N.D. - ND. - ND. - N.D.
Diethyl Ether To-14 ppbV § N.D. - N.D. - N.D. - ND.
Ethyl Propyl Ether* To-14 ppbV § N.D. - N.D. - N.D. - N.D.
Dipropyl Ether To.14 ppbV § N.D. - N.D. - N.D. - * ND.
VOCs by GC/FIDs
Methane To-14/F1D ppbV 500 - 1,090,000 - 1,070,000 - 1,020,000 -
Ethane TO-14/FID ppbV 500 - 39,800 - 38,700 - 36,000 -
Propane TO-14/FID ppbV 500 - 5,560 - 5,630 - 5,680 -
Ethene TO-14/FID ppbV 500 - 23,600 - 26,400 - 25,500 -
Propene TO-14/FID ppbV 500 - 1,870 - 1,740 - 1,960 -
Ethyne TO-14/FID ppbV 500 - 9,050 - 8,980 - 8,710 -
Propyne® TO-14/FID ppbV 500 - N.D. - N.D. - N.D. -

PQL : Practical Quantitation Limit
N.D. : Not Detected or Less Than The Quantitation Limit.
* Standards not available

CADHS ELAP CERTIFICATION NUMBER 1431
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