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1 INTRODUCTION 

EMCON contracted and witnessed a source test on the landfill gas flare located at 20 28th 

Street in Sacramento, California. The test program was designed to characterize the gas 
phase pollutants for use in establishing emission factors from the flare. This data will be 
used to support ongoing permitting activities within the Sacramento Metropolitan Air 
Quality Management District (SMAQMD) 

The source test protocols for collecting the required performance data are discussed in 
Section 2; the data review in Section 3; and the source testing results in Section 4. 
Backup information is presented in Appendices A through H. 
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.... _ ·- - -- ·- ----- - --- -·- - ·-·----·-· ---- --·· - · . . 

2 SOURCE TEST PROTOCOLS 

A source test plan was developed by EMCON based on prior landfill gas source tests in 
the SMAQMD. The plan and proposal prepared by Best Environmental, Inc .• the source 
test contractor. is presented in Appendix A. 

The sampling program was conducted on June 17, 1996. Sampling was conducted on the 
inlet (fuel) and outlet (stack gases) of the flare. Fuel samples were collected using 
Tedlar® bags for total nonmethane: organic carbons (TNMOCs ). heat content, volatile 
organic compounds (VOCs). and hydrogen sulfide (H2S). The stack gas was sampled 
using continuous emission monitors measuring oxides of nitrogen (NOx). carbon 
monoxide (CO). carbon dioxide (CO2), oxygen (02). and total hydrocarbons (THCs). 

Moisture content was determined using wet-bulb/dry-bulb temperature measurements at 
the inlet and by CARB Method 4 at the stack. The stack exhaust gas flow rate was 
measured using CARB Methods 1 and 2. The inlet gas flow was measured using the 
orifice plate and pressure gauge permanently installed in the system. Titls data was not 
used in the calculations since a flow calibration curve was not received from the operator. 

EM CON was present during the execution of the source tests. 

ESJ\l:\PJOG\RSM0143S.DOC•96\jlc:l 

20G28-001.00S 2-1 
Rev. 0, 6/26/96 



3 DATA REVIEW 

Best Environmental submitted their test report to EMCON in a letter format on June 25, 
1996. This letter is presented in Appendix B. 

EMCON performed a quality assurance review of the source testing results. EMCON's 
data review included the following tasks: 

• Reviewed the general text 

• ·Checked the calculation algorithms 

• Checked continuous emission monitoring data extraction 

• Checked that all supporting data were present 

Data quality issues were identified and corrected before release of this report. 
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4 SOURCE TEST RESULTS AND ANALYSES 

The source tests were performed on June 17, 1996. The flare temperature set point was 
adjusted to 1600°F for the test program. This is the suggested operating temperature (by 
the flare manufacturer). EMCON has tabulated the source test data and calculated 
confidence limits for the data. The continuous emission monitoring results are presented 
in Table 1 and the fuel analysis results in Table 2. All backup data supporting the res.ults 
are presented in Appendices D through H . . The mean and upper 95th percent confidence 
levels were calculated for each gas phase pollutant. The test results, mean, standard 
deviation, and upper 95th percentile values are presented in Table 4. These calculation 
procedures are performed to provide a high degree of confidence that any future source 
test result will be below the ( calculated) emission value. 

VOC emissions are presented in Appendix B for information. The fuel was analyzed for 
the presence of CO using the continuous emission monitors per the clients request. The 
resulting CO concentrations were <1.0 ppm. 
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Table 1 

Continuous Emission Monitoring Results 

Run 1 

Test Location Outlet 

Test Date 6/17/96 

Test nme )4()()..1440 

Standard Temp., °F 68 

Fuel, mmBtu/hr 35.7 

Flow Rate, DSCFM 12,838 

~.% 11.8 

CO2,% 8.1 

H2O,% 9.S 

NOx,pptn 14.7 

NOx, ppm(@ 3% ~) 28.7 

NOx, lbs/hr 1.35 

NOx, lbs/mrnBtu 0.0379 

CO.ppm <1.0 

CO, ppm (@3% OJ) <2.0 

CO, lbs/hr <0.0S6 
CO, lbs/mrnBtu <0.0016 

SO2, ppm** 0.1 

SO2, ppm (@3% 02) 0.19 

SO2, lbs/hr 0.0128 

SO2, lbs/mrnBtu 0.0004 

THC,ppm .. - - <1.0 - -·--· 

1NMHC,pJUD <1.0 

1NMHC, ppm (@3% ~v <2.0 

TNMHC, lbs/hr <0.0321 (0.0160)* 

TNMHC, lbs/mmBtu <0.0009 

INLET TNMHC, lbs/hr I 3.08 

Destruction Efficiency, % >98.96 (99.48) 

Where: 
NOx = Oxides of Nitrogen as N~ (MW= 46) 
S~ = Sulfur Dioxide {MW= 64.1) 
CO• C;ubon Monoxide (MW= 28) 
lbs/mmBtu = Pounds per Million Btu 
ppm = Pans Per Million Concentration 
lbs/hr • Pound Per Hour Emission R;ue 
Fp(EPA F Factor for Landfill Gas= 941S 
Tstd. = Standard Temp.; "R = "F + 460 

ESJ\l:\PJOG\RSM0 1435.DOC-96\jlc: I 
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2 3 Average 

Outlet Outlet 

6/17/96 6/17/96 

1450-1530 1538_-1623 

68 68 

35.7 35.7 35.7 

12,838 12,838 12,8~8 

11.8 11.8 11.8 

7.9 8.1 8.0 
9.S 9.S 9.S 
IS.I 14.9 14.9 

29.S 29.3 29.2 

1.39 1.37 1.37 

0.0387 . 0.0382 ·• •··---·.,..·1 
0.038h 

·l• •• ,, •• ·o,: . ·,,..~ 

<1.0 <1.0 <1.0 

<2.0 <2.0 <2.0 

<0.0S6 <0.056 <0.056 

<0.0016 <0.0016 
• ~':""' ''"•" ·""'""'-~.;A-

:<().0016 j ' - -·-.- .. ... "·· .. ~ 
0.1S 0.15 0.13 

0.29 0.29 0.26 

0.0192 0.0192 0.0171 

0.000S 0.000S 0.000S 

... ... <1.0 . - .... <1.0 . .. <1.0 

<1.0 <1.0 <1.0 

<2.0 <2.0 <2.0 

<0.0321 (0.0160)* . <0.0321 (0.0160)* 0.0160 

<0.0009 <0.0009 J,0009:.: 
• · 

3.33 3.28 3.23 

>99.04 (99.52) >99.02 (99.51) 99.S0 
Calc:ulations: 
3% ~ =tion = ppm of pollutant • 17 .9S/(20.9S-%0i ) 
lbs/hr= ppm •8.223 E-5 • OSCFM • MW/Tsrd. "R 
lbs/mmBtu = F• • MW • ppm • 2.S9E-9 • 20.9S/(20.9S-%0v 
QB lbs/mmBtu = (lbsJbr) mmBtulhr 
Destruction Efficiency= 100 • (lnlel-Outlet lbslhr)llnlet lbs/hr 
( )• value of one-half the detection limit. 
•• Material balance calculations based on H2S in fuel 
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Table 2 

Fuel Analysis Results 

Run 1 2 . Average ' 
Test Location Inlet Inlet ln et 

Test Date 6/17/96 6/17/96 6/li!96 

Test Time 1400-1440 1450-1530 1538-1523 

Standard Temp., °F 68 68 68 

Flow Rate, DSCFM• 1577 1577 1577 

Oi, % 4.8 4.7 4.7 4.7 
N2, % 24.2 23.8 23.9 24.0 
CO2, % 29.3 29.5 29.4 29.4 
H2O,% 4.6 4.6 4.6 4.6 

Methane, % 41.8 42.0 41.9 41.9 

Ethane,% 0.000 0.000 0.000 0.000 
Propane,% 0.000 0.000 0.000 ! 0.000 

Butane,% 0.000 0.000 0.000 0.000 
Pentane, % 0.000 0.000 0.000 0.000 

Hexanes+, % 0.020 0.020 0.020 0.020 

TNMHC, ppm as CH. (T0-12) 783 846 836 822 

TNMHC, lbs/hr as CH. 3.08 3.33. 3.28 3.23 

Btu/Cf at 60°F dry basis 382.2 384.5 383.4 383.4 

Heat input, mmBtu/hr at 68°F . 35.6 35.8 35.7 35.7 

H2S, ppm {UOP 791) 0.8 1.2 . 1.2 1.1 .. - .... -·· 
'Fuel Dow is back-calculated from stack Dow measurements and fuel analysis F4 factor, 
Where: Calcµlatioa: 
mmBtu/hr = Million BTU's per Hour mmBtu/hr @ 68oF = Btu/cf (520/528) • DSCFM • 60 
Btu/Cf= British Thennal Units oer Cubic Foot TNMOC, lbs/hr as 0L = ppm• DSCFM • M.W.• 8.22E-5n' :·d (S28) 
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Table 3 

Mean and Upper 95 Percentile Concentr~tions 

Continuous Emission Monitoring Results 

Mean Standard ... 
Compound Test I Test2 Test3 Concentration Deviation 

NOx (lbs/mmlltu) 0.0379 0.0387 0.0382 0.0381 0.0004 

CO (lbs/nunBtu) 0.0016 0.0016 0.0016 0.0016 0 

SO2 (lbs/mmBtu) 0.0004 0.0005 0.0005 0.0005 0.0001 

TNMHC (lbs/mmBtu) 0.0009 0.0009 0.0009 0.0009 0 

ts 
Upper 951h percentile confidence limit = x + .JN 

where: x = mean concenl.ralion 

l = slatislical fw:lor 1l1a1 is a function of the nw11ber of degn:es of freedom aod the confidence level desinld = 4.303 for 2 degrees of freedom 

s = sL1111dard devia&ion of lhe mean 

N = number of data points 
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Upper95'h 
Percentile 

0.0385 

0.0016 

0.0006 

0.0009 



LIMITATIONS 

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices. No other warranty, expressed or implied, 
is made. These services were performed consistent with our agreement with our client. 
Tµis report is solely for the use and information of our client unless otherwise noted. Any 
reliance on this report by a third party is at such party's sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames; and project parameters indicated. We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance 
of services. We do not warrant the accuracy of information supplied by others, nor the 
use of segregated portions of this report. 
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APPENDIX A 

SOURCE TEST PLAN AND PROPOSAL 



BEST ENVIRONMENTAL, INC. 
15890 Foothill Boulevard 
San Leandro, California 94578 

. - (510) 278-4011. FAX (510) .2784018 -· - - · · · ·-· - ·· · - · ---

June 6, 1996 

Attn: Richard Merrill 
EMCON 
1921 Ringwood Avenue 
San Jose, CA 95131-1721 

Re: Quotation for Emissions Monitoring of one landfill gas flare located in Sacramento. 

Dear Rich: 

BEST ENVIRONMENT AL, Inc. (BEi) is pleased to present a quote for testing the flare 
referenced- above. The price for the work, including all analytical, sampling, protocol preparation 
and reporting is $5,397, which includes a boom lift. Work includes: 

• At the flare exhaust, triplicate forty minute tests will be performed for NOx, CO, TNMHC, 
CO2 and 02 using CARB Method 100. Triplicate.integrated SUMMA canister samples will 

· be collected for non-methane hydrocarb_on speciation by EPA TO-14. Volumetric flow rate 
and stack gas water content will be measured using CARB Methods 1, 2, 3 and 4. 

• At the inlet three integrated samples will be taken for non-methane hydrocarbon speciation by 
EPA TO-14 & Compliance Fuel Gas analysis; BTU/CF, hydrocarbons Ci-Cs, C6+,O2, COi, N2 
etc. by ASTM Methods D-1945 & D-3588 GC/FID/TCD, and H2S by UOP 791 GC/FPD. 
Volumetric flow rate. and stack gas water content will be measured using CARB Methods 1, 
2, 3 and 4 (wet bulb/dry bulb method). 

• Two copies of the technical c~mpliance report will be submitted to client within six working 
days from completion of the field work (presenting concentrations and emission rates for all 
sampling param~ters). 

• Testing is scheduled for June 17th. The report will be delivered on or before .June 26th. 

EMCON and BEl have previously established terms and conditions, and these will apply. BEi is 
pleased to have this opportunity to be of service. If there are any questions, please contact Regan 
Best, Craig Thiry or myself at (510) 278 4011. 

dJJ~1/lt L 
Guy Worthington i 
Sr. Project Manager 



APPENDIX B 

BEST ENVIRONMENTAL TRANSMITTAL LETTER 



BEST ENVIRONMENTAL, INC. 
15890 Foothill Boulevard 
San Leandro, California 94578 

. (510) 278-4011 FAX (510) 278-4018 ... - . - --·- -·- -- .... ······-·· 

June 25, 1996 

EMCON 
1921 Ringwood Avenue ' 
San Jose CA 95131-1721 

Attn.: Rich Merrill 

Subject: Emission test report for the City of Sacramento Landfill Gas Flare in Sacramento, 
California. 

Test Date: June 17, 1996. 

Sampling Location: Sampling was conductci at the fuel inlet and exhaust stack of the landfill 
gas-fired flare, located at #20, 28th Street, S:,-:ramento. Tw<;> 4-inch diameter test ports were 
located on exhaust stack of the flare, approxi::1ately 1.0 diameter upstream and 3.5 diameters 
downs~ream from the nearest disturbance. A Sl:ries of port taps were located on the fuel line at 
the inlet to the flare, but none were suitable for Jow measurements. The inlet sampling port was 
located approximately 1.0 diameter upstream and 1.0 diameter downstream from the nearest 
disturbance. 

Sampling Personnel: Guy Worthington and Ste·,e Allen of BEST ENVIRONMENTAL, Inc. 
(BEI). 

Observing Personnel: Rich Merrill of the EMCON Associates was present during the test 
program to coordinate activities. 

Process Description: The City of Sacramento Lane 511 gas-fired flare is operated by Laidlaw. 
The unit operates ~4 hours a day. The flare was test.-~d at a controlled exhaust temperature of 
1600°F. 

Test Program: At the outlet, triplicate 40 minute t,~st runs were performed for oxides of 
nitrogen (NOx), carbon monoxide (CO), total non-methan ~ hydrocarbons (TNMHC), oxygen (Oi) 
and carbon dioxide (CO2). Integrated exhaust gas sam1 les -(3 * llt SUMMA canisters) were 
collected from the inlet and outlet for speciation and quanti foation of non-methane hydrocarbons. 

At the inlet, integrated Tedlar® bag fuel samples were take. of the landfill gas fuel for TNMHC, 
non-methane hydrocarbon speciation and quantification, B1 !J/CF, C1-C6 hydrocarbons, N2, 02, 
CO2. Hydrogen sulfide was analyzed within 24 hours from tt ~ same Tedlar® bag. 



Moisture content was determined using wet-bulb/dry-bulb temperature measurements at the inlet 
and by CARB Method 4 at the exhaust. The stack exhaust gas flow rate was measured using 

. . CARB Methods I & 2, via the only accessible port. ________ .... .. _ _ .. ..... ·· ··-· ------ ---·· . ------- __ 

Stratification of gases was not observed in the exhaust stack. A single sample point was selected 
and used for the duration of the testing. 

Sampling Methods: The following source test methods were used: 

CARB Method 100 
EPA Method TO-14 
ASTM D-1945 & 3588 
UOP Method 791 

NOx, TNMHC, CO, 02 and COi. 
GC/MS VOC Speciation 
Compliance Fuel Gas Analysis 
Hydrogen Sulfide GC/TCD 

Instrumentation: The following continuous emissions analyzers were used: 

Instrument 
TECO Model I OS 
TECO Model 48 
SummitModel702D 
Siemens Model 5E 
Ratfisch Model RS55 

Analyte 
NOx· 
co 
CO2 
~ 
THC 

Principle 
Chemiluminescence 
GFC/IR. 
IR 
Paramagnetic 
Flame Ionization 

Test Results: Tables 1, 2 and 3 on the following pages summarize the fuel analysis and emission 
results for the flare. The average results are summarized below. 

NOx. lbs/MMBTU 
NOx, lbs/day 
CO, lbs/day 
TNMHC, lbs/day 
TNMHCDE¾ · 

0.0381 
32.87 
<1.34 
<0.77 

.. ·- - ...... >99.0% 

Comments: Calculations, field data sheets, laboratory reports, strip chart recordings, calibration 
gas certifications, and equipment calibrations are appended to this report. · 

If there are any questions concerning this report, please contact Regan Best, Craig Thiry or me at 
(510) 278-4011. 

Submitted by, 

&/~~k-
Guy Worthington 
Sr. Project Manager 

Reviewed by, 

Regan Best 
Source Test Manager 



BEST E~VIRO~:\-lENTAL, INC. San Leandro, CA 5IO-.Z78-4011 

TABLEt 
__ _ .. CEM .~ULTS. _ ________ _ 

EMCON-Cit.y of Sacramento 
Flare 

Normal/ l 600°F 

RUN 1 2 3 AVERAGE LIMITS 

Tesl Location Outlet 

Test Dale 6/17/96 

Test Time 1400-1440 

Standard Temp., °F 68 

1'-1MBTUH 35.6 

Flow Rate, DSCFM 12,838" 

02. o/o 11.8 

C(h.% 8.1 

H2O,% 9.5 

NOx. ppm 14.7 
NOx. ppm (tcq3% Oi) 28.7 

NOx. lbs/day (24hrs) 32.38-

NOx, lbs/m.mBtu 0.0375 

CO, ppm <1.0 

CO, ppm (,~3 % 02) <2.0 

CO, !bs/day (24hrs) <1.34 

CO. lbs/mmBtu <0,0016 

THC, oom <1.0 
1NMHC, ppm· --- · · · · · <1.0. 

TNMHC. ppm {(~3% 0:z) <2.0 

TNMHC. lbs/day (24hrs) <0.77 

T.'-JMHC. lbs/mmBtu <0.0009 

INLET TNMHC, lbs/hr 3.08 

DE.S:IRUCTION EFFlC!ENCY, % >98.95 

WHERE: 
!'.Ox= Oxidc:i; l)f:-,.litrogen as NOz (MW= 46) 

1NMI-!C • To~! Nnn Me:.~e Hydrocart>on (MW=l6) 

CO= Ci::-bon ~cnoxi :Le: (MW= 28) 

lbs/111:nB:.u = Poun~ per W.illiua Btu 

ppm "" Parts Per Millien Conccntratioo 

lbs/hr = PvL:!ld P.::r Huu ::'.missicn ~1t.c: 

.. 

Outlet Outlet 

6/17/96 6/17/96 

14S0-1530 1538-1623 

68 68 

-35.8 35.7 3S.1 

12,838 12,838 12,838 

11.8 11.8 11.8 

7.9 8.1 8.0 

9.S 9 • .S 9.5 

15.1 14.9 14.9 

29.S 29.3· 29.2 

33.27 32.97 32.87 

0.0386 0.0382 0.0381 

<1.0 . <l.O <1.0 

<2.0 <2.0 <2.0 

<1.34 <l.34 <1.34 

<0.0016 <0.0016 <0.0016 

<:1.0 <1.0 <1.0 

·---~·· <1-.0·· · .. - ·•· .:. <LO· - ·- --- <1.0 .. 

<2.0 <2.0 <2.0 

<0.77 <0.77 <0.77 

<0.0009 <0.0009 <0.0009 

3.33 3.28 3.23 

>99.03 >99.02 >99.00 

CALCULATIONS: 
3 % C), cCtTCCcio.D =- ppm cf pollutant • 17 .9 S I (20. 9S - %02) 

lbs/dliy = 24 • ppm • 8.223 E-5 • DSCFM • MW/ Tstd. °R 
lbs/mmBtu-= Fcl • "MW •ppm• 2.59£..9 • :?0.9S / (20.9S - o/..0.) 

Qi (lbs/br}'MMBTIJH 
Destruction Efficiency = 100 • (InJct-Outl::t lbs/hr )/ Inlet lbslbr 

F d-= {EPA ? F:1c:01 zcr ~aluraJ Gas= 8710)(1..o.n:ifill = 941 s ) 
T.std. "" 5wndard TCl'!l?-: 0 R "' ~F ~ 460 

... -



BEST ENVIRONMENTAL, INC. 

~ Freon 12 
:;;}:" Freon 114 
- Chloromethane 
.::,. Vinyl Chloride 
tJ Bromomethane 
-...:: Chloroethane 

Freon 11 
'-- 1. J-Dichloroethane 

-!} Freon 113 
Methvlene Chloride 

~ 1.1-Dichloroethene 
4"" cis-1.2-Dichloroethene 
'--- Chlorofonn 
~ 1.1.l-Trichloroethane 
<- Carbon Tetrachloride 

..,_ Benzene 
- l.2-Dichlor'opropane 
... Trichloroethene 
.( :T-Di'Cliloro~ 
~ cis-1.3-Dichloro ro c 

..- Toluene 
- trans-l.3-Dichloropropene 
' , 1.1.2.-Trichloroethane 

--. Tetrachloroethene 
Ethvlene Dibromidc 
Chlorobenzene 

thyl Benzene 
/ m.p-Xylene 
L Xylene 

-"e.- St\lrene 

TABLEl 
T0-14 VOLATILE ORGANICS 

EMCON-City of Sacramento 
Flare 

Nonna!/ 1600°F .. . 

Inlet 

San Lc:andro, CA S I 0-278-40 I J 

Outlet 

Run l Rwil Run3 AVG Run l Rtml Rtm3 AVG 
bv bv pbv bv 

@f:S3~WM(Wt:49.0@Mt@t'490jW!f:::':':':'\SD*WW <6. l 
<ISO <ISO <150 <7.4 <6.1 
<lSO <lSO <lSO <1.2 <7.4 <6.l 

:,~;:,:,::~~::::~~&~,~~;~;~:;,;;;,~~ ¾~~~;; @tJtjiiGM=·==~;,;~;,~~=;,;;n;=~;,,@:wlil~a:;.;;,;,,,,,;:;,,.;;,.x,11 
#ft:3mWtiWtit~ts-,::::,~,,..,·:~.~,.,~m,;·@~IHM : <1.2 <1.4 <6.1 

<ISO <ISO <150 <7.2 <7.4 <6.1 
<150 <ISO <ISO <1.2 <1.4 <6.1 
<150 <ISO <ISO <1.2 <7.4 <6 .. 1 

%',WI!®:tf:1·'m·,g50.$fft;%Jlso.'@W§:fil'Jm}W; <7.2 <7.4 <6.-1 
<150 <ISO <150 <7.2 <7.4 <6.1 

fi~it!1t&itiiWltlt~J1iiiifi~lffim~mtJff <1.2 <7.4 <6.1 
<150 <150 <150 <7.2 <7.4 <6.1 
<150 <ISO <150 <T.2 <7.4 <6.1 
<150 <ISO <150 <1.2 <1.4 <6.1 

,i,,i~MM4foili,iin,Ai,:~fa&,£J.Mi<%:iiii.Jfflfu.&' Mi~SD:j®fu:foi-9At:~·:iMm!~hi@fut~i!~%~ 
<150 <150 <150 ?,:, l~0.. <1.2 <T.4 <6.1 

100~, ~if&.!ftl11i~J~~ : ~:~ ~:: ::~ 
<150 <150 · <150 <1.2 <1.4 <6.1 

fi~tam~i~ffli~~!l~®E~~~!~~:W~=~r~i~m~l®~ t~~i.i:fBiW~ifR..fflt~-ttl~~ffl.l~~~ 
<150 <150 <150 <T.2 <T.4 <6.1 
.-:1so <ISO <150 <1.2 <1.4 <6.1 

<ISO <150 <1.2 <T.4 <6.1 
<150 <150 <7.2 <7.4 <6.1 . 
<ISO <150 <1.2 <T.4 <6.1 

<T.2 <7.4 <6.1 

- 1.1.2.2-Tetrachloroethanc <7.4 
_-, l.3.5-T~ethylbenzcne <1.2 <1.4 <6.l 
"-+ 1.2.4-Trimethylbenzenc :lill.[tA:BmW}lf.~~Vf-jfm.f$llTA. 
' 1,3-Dichlorobenzene <150 <150 <150 <T.2 <T.4 <6.1 

1.4-Dichlorobenzene :;?']fi.)'%!'-"'.f~1CTh:7IT;:i'~YB'3J.5iffl <T .2 <1 .4 <6.1 
_ Chlorotoluene ~150 <150 <150 ·· • · ··--<7.z- - <1.4 ---<6.r··· 

1 1.2-Dichlorobenzene <150 <150 <150 <1.2 <1.4 <6.1 
;. l.2.4-Dichlorobenzene <150 <150 <150 <1.2 <1.4 <6.1 

Hexachlorobutadicnc <ISO <150 <150 <T.2 <1.4 · <6.1 
. Propylene <610 <600 <610 <29 <29 <24 

1.3-Butadiene <-610 <600 <610 <29 <29 <24 
~ . .\cetone ~»f:~;i®ift1!i~O~§ll~~X~]Y:a1W~;!f§iit~i! 

- Carbon Disulfide <610 <600 <610 
~ 2-Pro nnol t'<;2600F >:: :. il500>:\;{';': i406:'\7,::2SDlf % 
_'f• trans-1.2-Dichloroelhenc <610 <600 <610 <29 <29 <24 
-~. Vinyl Acc:111te .,,...610 <600 <610 <29 <29 <24 

· X-', Chloroprene <6 l 0 <600 <610 <29 <29 <24 
,.~~- \ •{::,,;._ 2-Bulano~e (~IEK) . / ',:SOOQ < '~;,=,;;,:S'vDO<>;·;:;:,;'.S18Q';f-:.'.,·,:,.;5:13i},'.:: ):: )5J£t:;;.:m zY .. :\752(:/. ,:s:::,:·2t, _ _:··· 
" f ' ~ HeX1111e <610 <600 <610 <29 <29 <24 

,,;;-- 1-c:T~e...;~ah=v-dr_o...,.fu-ran------------+--~...:-6:..:.l.;.0 ___ <6..,..0""'o ___ <--:6-:-l0:------+---<2""9=----<--:2~9---<2-=-:-4--------1 

' Cyclohexime <610 •:600 <610 <29 <29 <24 
- l..J..DioX1111e ,610 ,:600 <610 <29 <29 <24 
.....:._ Bromodichloromethane <610 <600 <610 <29 <"..9 <24 
v 4-Melhvl-2- entanone .,,...610 <600- <610 <29 <29 <24 

2-HeXllllone <610 <600 <610 <29 <29 <24 
r • Dibromochloromethanc <610 <600 <610 <29 <29 <24 
,.: Broinoform <610 <600 <610 <29 <19 <24 

\- .J..Ethyltoluene <610 •600 <610 <29 <29 <24 
- • Ethanol ··:t'S900tF.\:J= s-zooi>f}W/48000i:/:-S4667'f? .• d~5Ahf'.'<'.S,,\:t:)6:,.( :·;-wwr·35'":···: 
'.':-- ~!ethyl ten-Bu~·I !=:her <610 <600 <610 <29 <29 <24 



BEST El'IVIRON.M.ENTAL, INC. San Lel!Ildro, CA Sl0-27&-4011 

TABLE3 
. .. . . _ __ _ nTE~-~~-~s~-~~J~ . . 

EMCON-Cit)' of Sar.rarncnto 
INLET GAS 

Normal i 1600°F 

RU:S 1 2 J AVERAGE · LIMITS 

Test Location 'ln!et Inlet Inlet 

Test Date 6/17/96 6/17/96 6/17/96 · 

Test Time 1400-1440 1450-1530 1538-1623 

Standard Temp., °F 68 68 68 

Flow Rate, DSCFM t 1,577 1,577 1,577 

O:i. % 4.8 4.7 4.7 4.7 

CO2,% 29.3 29.5 29.4 29.4 

H20,% 4.6 4.6 4.6 4.6 

Methane.% 41.8 42.0 41.9 41.9 

Ethane,% 0.000 0.000 0.000 0.000 

Propane 0.000 0,000 0.000 0.000 

Butaoe. % 0.000 0.000 0.000 0.000 

Pentanc. % 0.000 0.000 0.000 0.000 

Hcxancs+. % 0.020 0.020 0.020 0.020 

H2S, ppm (UOP 791) o.s 1.2 1.2 1.1 

Th°1Y1HC. ppm .is ClL (T0-12) 783 846 836 822 

Th'MHC, lbs/hr as CH. 3.08 3.33 3.28 313 

BTU/CF at 60°F 382.2 384.S 383.4 383.4 

MMBTUH (a,;68°F 35.6 35.8 -35.7 3S.1 

:j: Fu~! Jlow is bt1ek-c.11!.:ulati:d from stack flow mi,asun:mcnts and ~I analysis Fd factor 

WHERE: 
MMBTl..iH = Million BTU's per Hour 
BTI;/CF' Net Dry = British Thc:mal Uc.its per Cubic Foot 

CALCULATIONS: 
MMBTt.,"H @ 68DF= BTU/CF (520/S28)• DSCFM • 60 

TNlvlHC. lbs/hr as CH.a= ppm" DSCFM • MW. (16) • 8.228-S I Tstd(528) 



- -· - - -·· · . . - --•• · -·-- - -----·· . ·-- .. -- . . ··-·- - - -- - .. --
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CALCULATIONS 
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BEST ENVJRONl\lENTAL, INC San Leandro, CA 510-278-4011 -
_ .. Facility: . . .. ..... 

Unit 
Condition: 
Date: 

Cylinders: 

CEM CORRECTION SUMMARY 

EMCON-City of Sacramento. -· _ ... . _ .. _, ___ • ·--- ·-----------_____ .. __ 
Flare Leak Check: OK 
Normal/ 1600°F Strat Check: OK 
6/17/96 Personnel: GW,SA 

~ c~ NOx co S02 me ~ - TNMHC Comments 
Analyzer SE 702D 10S 48 RSSS ba2 
Range 25 15 25 100 100 sample 
Units, ppm or % o/o o/o DDm DDm DDm 

Scan Gas Value 20.26 13.49 21.8 76.0 84.3 

Run 1 0.0 0.0 0.0 0.0 0.0 
20.26 13.49 21.8 76.0 84.3 -1400-1440 11.75 8.10 

1=. 
14.6 <1.0 <1.0 

0.0 0.0 0.0 0.0 0.0 
~ .l.20 13.49 21.6 76.0 83.0 

= · l Oo/o O.Oo/o O.Oo/o O.Oo/o O.Oo/o ---(. 2% O.Oo/o -0.8% O.Oo/o -1.3% 
11.8 8.1 14.7 <1.0 <LO . 

Runl 0.0 0.0 0.0 0.0 0.0 
20.2,.: 13.49 21.6 76.0 84.3 

1450-1530 11.75 I 7.90 I 14.9 I <1.0 I I <1.0 I I 
0.0 0.0 0.0 0.0 0.0 

20.20 13.35 21.S 76.0 83.0 
O.Oo/o . I 0.0%· ···0.0%- - 0.0% ··0;0%· ....... . ..... 
-0.2% I -0.9% -0.4% O.Oo/o -1.3% 
11.8 7.9 15.1 <1.0 <1.0 

Run3 0.0 ·lO 0.0 0.0 0.0 
. 20.26 1 ;_49 · 21.5 76.0 84.3 

=- I I I I I I 1538-1623 ll.75 ·, 8 10 14.8 <1.0 <1.0 

0.0 00 0.0 0.0 0.0 
20.20 13.50 21.7 76.0 84.0 

O.Oo/o 0.0% 0.0o/o O.Oo/o O.Oo/o 
-0.2% 0.1•:-; 0.8% O.Oo/o -0.Jo/o 
11.8 8.1 14.9 <1.0 <1.0 

IIAVERAGES 11.8 8.0 14.9 <1.0 <1.0 

CORRECTED VALUE= [Test Avg. - f(Zi+Zf) / 2)} • Span Gas Value/ [((Si+Sf) / 2)-((Zi+Zf) / 2)] 
ZERO DRIFT o/o = 100 • (Zf-Zi) I Instr-.unent Range 
SPAN DRIFT o/o = 100 •(Sf-Si)/ lnstru.:nent Range 

zero ( mitial). Zi 
upscale cal (mitial), Si 

rr£ST AVG 

zero (final), Zf 
upscale cal (final). Sf 

zero drift 

cal drift 

CORRECTED AVG 

zero ( mitial). Zi 
upscale cal (initial}, Si 

jrn;srAVO 

zero (final). Zf 

upscale cal (final). sr 
zerg,frift •. . .. .. 
cal drift 

CORRECTED AVG 

zero ( mitial), Zi 

upscale cal (mitial}. Si 

ITEST AVG 

zero (final). Zf 

upscale cal (fmal), sr 
zero drift 

cal drift 

CORRECTED AVG 

TEST AVG II 



BEST ENVIRONMENTAL, INC San Leandro, CA 510-278-4011 

STACK GAS FLOW RA TE DETERMINATION - PITOT TRAVERSE 
Outlet 

..... Facility: - -EMCON-City of Sacramento ____________ . 

Unit: Flare 

Condition: Normal/ 1600°F 

Date: 6/17/96 

Time: 

1. Temperature of Stack (f s) 
2. Std Temperature (f std) 
3. Square Root of t::.P (✓ t::.P) 
4. Barometric Pressure (Pb) 
5. Static Pressure (Pstatic) 
6. Stack Pressure (Ps) 
7. Stack Gas: 

. Moisture (H20) MW.= 18 

Oxygen (0v MW.= 32' 

Carbon Dioxide (COv MW.= 44 
Carbon Monoxide (CO) MW.= 28 
Other: Methane MW.= 16 
Nitrogen (Nl) MW.= 28 

8: Mol. Weight of Stack Gas (MWs) 
9. Stack Diameter (Os) or Depth (D) 
10. Stack Width CW) 

11. Area of Stack (As) 
10. Pitot Tube Factor (Cp) 

Stack Gas Velocity 
Actual Flow Rate 
Standard Flow Rate 

WHERE: 

Bws =%Moisture/ 100 
MWs = Molecular Weight of Stack Gas (wet-basis) 
MWd = Molecular Weight of Stack Gas (~·-basis) 
t::.P = Pitot Differential Pressure 

CALCULATIONS: 

MWs = MWd • (1-Bws) + 18 (Bws) 

1400 

Run 1 

1550.0 

68 

0.141 

30.10 
-0.02 

30.10 

9.50 

11.80 

8.00 

0.00 
0.00 

. 80.20 

28.64 
103.0 
#NIA 
57.86 
0.84 

15.4(; ___ 
53,683 
12,838 

Runl 

1550.0 

68 

0.141 
30.10 
-0.02 

30.10 

9.50 

11.80 

8.00 
0.00 
0.00 

80.20 

28.64 
103.0 
#NIA 
57.86 
0.84 

15.46 
53,683 
12,838 

MWd = .44(%C0i) + .32(%02) + .28(%C0+%N~ + (%0ther-M WJIOO) 

Ps = (Pstatic / 13.6) + Pb 

Vs= 85.49 • Cp • ✓ t::.P • ✓((fs + 460) / (Ps x MWs)) 

ACFM=60 •Vs• As 

DSCFM = 60 (1-Bwo) •Vs• As• (fstd + 460)/(fs + 460) * (Ps/29.92) 

RunJ 

1550.0 

68 

0.141 
30.10 
-0.02 

30.10 

9.50 

11.80 

8.00 
0.00 
0.00 

80.20 

28.64 
103.0 
ffNIA 
57.86 
0.84 

15.46 
53,683 
12,838 

°F 

I 

°F 
"H20 
'Hg. 
"H20 
"H~ 

% 
% 
% 
% 
% 
% 
g/g-mol 

ft/s 
ACFM 
DSCFM 



BEST ENVIRONMENTAL, INC. San Leandro, CA S10-278-4011 

STACK MOISTURE DETERMINATION 
Outlet 

Facility: EM CON-City of Sacramento -- Urut"·-. -- ·Flare- ·-·· . .. ... - . -·· ·· .. . 

Condition: Nonna! / 1600°F 
Date: 6/17 /96 
Time: 

1. Uncorrected Meter Volume (Vm) 

2. Meter Factor (Yd) 

3. Barometric Pressure (Pb) 

4. Meter Pressure (AH) 

5. Meter Temperature (Tm) 

6. Std. Temperature (Tstd) 

7. Impinger H20 Gain (Vw imp) 

8. Silica Gel Wt Gain (Vw sg) 

9. Total H20 Gain (Vw) 

10. Moisture Vapor (Vw std) 

Std. Meter Volume (Vm std) 

Percent ofH20 in Stack 

WHERE: 

ft' = Cubic Feet 
H20 =Water 
Hg=Mercwy 
°F = Fahrenheit 
ml = milliliters 
g= grams 
% =Percent 

CALCULATIONS: 

Vw std = 0.00267 • Vw • (Tstd + 460) / 29.92 

1438-1508 
Runt 

18.603 

0.9904 

30.10 

0.25 

101.7 

68 

34.0 

4.8 

· 38.8 

1.8 

17.434 

9.5 

1 

Runl 

18.603 

0.9904 

30.10 

0.25 

101.7 

68 

34.0 

4.8 

38.8 

1.8 

17.434 

9.5 

Vm std= Vm * Yd * (Tstd + 460) • (Pb +(Mi/13.6)) /(Tm+ 460) / 29.92 
Stack Moisture H:O % = 100 • Vw std/ 0/lli· std+ Vm std) 

RunJ 

18.603 

0.9904 

30.10 

0.25 

101.7 

68 

34.0 

4.8 

38.8 

1.8 

17.434 

9.5 

ft' 

°F 

°F 

g 

g 

g 

ft' 

DSCF 

o/o 



BEST ENVIRONMENTAL, INC San Leandro, CA SI0-278-4011 

STACK GAS FLOW RATE DETERMINATION - FUEL USAGE 
Fuel Flow from· Measured Stack Gas Flow 

· Facility:- EMCON-City of Sacrameino · -·- - •-.. - . ··· · 
Unit: Flare 
Condition: Normal/ 1600°F 
Date: 6/17/96 
Time: 

# cubic feet/re\' 

# of seconds/rev 

Gas Line Pressure(PSIG) 

Gas Line Pressure(PSIA) 

Gross Calorific Value @ 60°F 

Stack Ox-yg~n. 

Gas Fd-Factor @ 68°F 

Gas Temperature (°F) 

Standard Temperature (0 F) 

Realtime Fuel Rate (CFM) 

Corrected Fuel Rate (SCFM) @ 68°F 

Fuel Flow Rate {SCFH) @ 68°F 

Million Btu per minute . c., ... _,;,,, 
Heat Input (MMBtu/hour) J-1/ 

Run I 

100 

4.0161 

3.2 

17.9 

383.4 

11.8 

9415 

149 

68 

1494.0 

1577.2 

94,635 

0.596 

Rua2 

100 

4.0161 

3.2 

17.9 

383.4 

11.8 

9415 

149 

68 

1494.0 

1577.2 

94,635 

0.596 

Ruo3 

100 

4.0161 

3.2 

17.9 

383.4 

11.8 

9415 

149 

68 

1494.0 

1577.2 

94,635 

0.596 

ft' 

seconds 

PSI Gauge 

PSI Absolute 

Btu/ft' 

% 

DSCF/MMBtu 

Of 
op . 

CFM 

SCFM 

SCFH 

MMBtu/min 

MMBtu/Hr 

Stack Gas Flow Rate --· I · 12,sJs- --1 - 12,83s , I 12,s3s · .. lnsCFM 

WHERE: 
Gas Fd-Factor = Fuel conversion factor (ratio of combustion gas volumes to heat inputs} 
M?vmtu = Million Btu 

CALCULATIONS: 

SCFM = CFM • 528 • (gas line PSIA) / 14. 7 / (gas °F + 460) 
MMBtu/min @ 68°F = SCFM @68°F • (Brulft' @60°F) • (520/528) / l,000,000 
DSCFM = Gas Fd-Factor • MMBtu/min • 20.95 / (20.95 - stack o>.-ygen%) 

· SCFH = SCFM • 60 
Heat Input = M?vffitu/min • 60 



BEST ENVIRONMENTAL, INC San Leandro, CA 510-278-4011 

Date: 6/17 /96 

STACK MOISTURE DETERMINATION 
using wet bulb / dry bulb 

'~ ··-· ---·--·--- · . 1 ______ . -- --·-· . -· 
EM CON-City of Sa~ramento 

Flare 
Normal/ 1600°F 

Run 1 · Run 2 Run 3 

l. Dry Bulb Stack Temperature, (t) 
2. Wet Bulb Temperature, (tw) 
3. Barometric Pressure (Pb) 
4. Static Pressµre (Pstatic) 
5. Stack Absolute Pressure (Ps) 
6. Saturated V~por Pressure, (SVP@tw) 

. 6. Saturated Vapor Pressure, (SVP @t) . 
1.u.,.:.( 

Percent of H20 in ~ Gas @ Satura~on (% H2O .) 
Percent of H2O in~ Gas (% H20) 

~~ 
WHERE 

H20 = Inches of water 
Hg = Inches of Mercury 

°F = Fahrenheit 

CALCULATIONS 

Ps =Pb+ (Pstatic/13.6)._ 

SVP @tw = EXP(-0.0000573tw2 + 0.042232tw - 2.97986) 

149.0 149.0 
101.0 101.0 
30.10 30:I0 
20.00 20.00 
31.57 31.57 
2.016 2.016 
7.695 7.695 

24.37 · 24.37 
4.57 4.57 

% H20 sat= 100 * {SVP @t - (3.667E-04) • Ps * (t-tw) * {l + (0.000639(t-tw)))}/Ps 

% H20 = 100 * {SVP @tw -(3.667E-04) • Ps * (t-tw) * {l + (0.000639(t-tw)))}/Ps 

149.0 .op 
101.0 op 

30.10 "Hg 
20.00 "H20 
31.57 "Hg 
2.016 "Hg 
7.695 "Hg 

24.37 % 
4.57 % 



COMPUTATION SHEET 
PAOJ ECT TITLE; -~-:_·,:.::'-::..!:,✓-.:...1- .- ~-✓---.;.../_...:,.__..,;.~..:.:.,•.;...· __ ·'_•, ______ _ PROJECT NO: ___ _ 

DESCRIPTION:...,..._ __ .'.:-:"'_:~_·,_., ___ ._. ___ :...;;;•·~---------- SHEET _____ / __ OF c. 
PREP~ sv:·_···.,....· ._ .. ·_· _.,.,-'-__ ·· ,_--- DATE: ______ _ 

:. ~..:,~ 
,..,,.1..,, 

.~ , ,. 
;_,,.., ~·; t.•~~~ 

.... , .... -.. -~..., _,. , _ _,,. __ -> 6>. :> / 2 l ,,ti,. 
~ 

=-

D.J 

-

--- --- -



COMPUTATION SHEET 
PROJECT TITLE: ________________ PROJECT NO: ____ _ 
DESCRIPTION: _________________ SHEET __ <:::..=';__ OF_?_ __ _ 
PREP~·sv:·· ~.-~·-'//)/ " .. ""DATE:··-~/?.:·· CHKDBY: -· .. .. DATE: 

I ---------

,. . 

, . . 
--= ~:...: ~._..,.._=-·~ 
·-:---,-... 

.,, r, : ~ - . ---· ... = 

--



APPENDIX D 

LABORATORY .REPORTS 



oilwell research, inc. 
ANALYTICAL LABORATORIES Established 1949 

·- •. --· - ·-·--- -· -- ......... _.,_. ' ..... -- . ·-- -- . ·-. -·· ---- - -- --·---- - --- - . -
Attention: Guy Worthington 
BEST ENVIRONMENTAL, INC. 
15890 Foothill Blvd. 
San Leandro, CA 94578 

Report Date: 
Submitted: 
Lab No. 

LABORATORY TEST REPORT -

Component 

Project ID: GW61796 
Sample ID: In / R1 Landfill Gas 

Sampled: Jun-17-1996 

Analyzed For: NMHC by GC-~ID/PIO 

Method~ T0-12 

Found Units 

Non-Methane Organic Carbon 261.0 ppm 

'(: 31(5 
't' C/14. 

MDL 

0.1 · 

Calibrations performed using propane standards of 1 O, 100 & 1000 ppm 

ND: 

MDL: 

None Detected at MDL 

Method Detection Limit 
Date Analyzed: 

Analyst: 

June 21, 1996 
June 18, 1996 
96-3683-1 

18-Jun-96 

WM 

3161 Pegasus Drive P.O. Box 80475 Bakersfield, CA 93380-04 75 
....._ ______________ 805 392-8811 ----------------



oilwell research, inc. 
ANALYTICAL LABORATORIES 

......... . . •··------· -- · ------------···· . ..... . 
Attention: Guy Worthington 
BEST ENVIRONMENTAL, INC. 
15890 Foothill Blvd. 
San Leandro, CA 94578 

Report Date: 
Submitted: 
Lab No. 

LABO RA TORY TEST REPORT 

Component 

Project ID: GW61796 

Sample ID: In / R2 Landfill Gas 

Sampled: Jun-17-1996 

Analyzed For: NMHC by GC-FID/PID 

Method: T0-12 

Found Units 

Non-Methane Organic Carbon 282.1 ppm 

f3 
<("1 {,,3 ~, Cl/1 

MDL 

0.1 

Calibrations perfonned using propane standards of 10, 100 & 1000 ppm 

ND: None Detected at MDL Date Analyzed: 

MDL: Method Detection Limit Analyst: 

Eslabli..,hc:d 1949 

June 21, 1996 
June 18, 1996 
96-3683-2 

18-Jun-96 

WM 

3161 Pegasus Drive P.O. Box 80475 

~-------------- 805 392-8811 

Bakersfield, CA 93380-0475 



oilwell research, inc. 
ANALYTICAL LABORATORIES 

Attention: Guy Worthington· ·· · · · - · ·· -· -· ·- · · - - · · - ··-· · 

BEST ENVIRONMENTAL, INC. 
15890 Foothill Blvd. 
San Leandro, CA 94578 

Established 19-19 

- Report Date:· --"June 21, ·1 gge .. . - - - --· - . . . 
Submitted: June 18, 1996 
Lab No. 96-3683-3 

LABO RA TORY TEST REPORT 

Component 

Project ID: GW61796 
Sample ID: In / R3 Landfill Gas 

Sampled: Jun-17•1996 

Analyzed For. NMHC by GC.FIO/PIO 
Method: T0.12 

Found Units 
• 

Non•Methane Organic Carbon 278.5 ppm 
,. -s 

</,5':; ,tJ c/11 

MDL 

0.1 

Calibrations pelformed using propane standards of 10, 100 & 1000 ppm 

ND: · None Detected at MDL Date Analyzed: 18•Jun•96 

MDL: Method Detection Limit Analyst:· WM 

3161 Pegasus Drive P.O. Box 80475 Bakersfield, CA 93380-04 75 
..._ _____________ 805 392-8811 



, 

oilwell .research, inc. 
ANALYTICAL LABORATORIES Establi.,;hcd 1949 

Attention:- Guy Worthington -- ... 
BEST ENVIRONMENTAL, INC. 
15890 Foothill Blvd. 

··--- -- ---···· R·eportOate:· - June-21, 1996. ··-·· -· ····-- -- -· 
Submitted: June 18, 1996 
Lab No. 96-3683-1 

San Leandro, CA 94578 

LABO RA TORY TEST REPORT. 

Component 

Hydrogen Sulfide 

Project 10: GW61796 

Sample ID~ In / R1 Landfill Gas 

Sampled: Jun-17-1996 

Analyzed For: Hydrogen Sulfide by GC-FPO 

Method: UOP 791 

Found Units 

0.8 ppm 

MOL 

0.1 

NO: None Detected at MDL Date Analyzed: 

MDL: Method Detection Limit Analyst: 

18-Jun-96 

WM 

3161 Pegasus Drive P.O. Box 80475 

~------------- 805 392-8811 

Bakersfield, CA 93380-04 75 



oilwell research, inc. 
ANALYTICAL LABORATORIES Eslabli:<hcd 1949 

· · · -- - - -·-·Attention: Guy Worthington-------·· - · - ----·· -- -- - ---- - ----Report Dale:· .. Jurie 21,-1996···. --- - ----- -

BEST ENVIRONMENTAL, INC. Submitted: June 18. 1996 
15890 Foothill Blvd. Lab No. 96-3683-2 
San Leandro, CA 94578 

LABORATORY TEST REPORT 

Projed ID: GW61796 
Sample ID: In / R2 Landfill Gas 

Sampled: Jun-17-1996 

Analyzed For: Hydrogen Sulfide by GC-FPD. 

Method: UOP 791 

Component Found Units MDL 

Hydrogen Sulfide 1.2 ppm 0.1 

ND: None Detected at MDL Date Analyzed: 
MDL: Method Detection Limit Analyst: 

18-Jun-96 

WM 

3161 Pegast1$ Drive P.O. Box 80475 Bakersfield, CA 93380-0475 
....._ _____________ 805 392-8811 _______________ , 



oilwell research, inc. 
ANALYTICAL LABORATORIES 

. . -Attention: Guy Worthington · · · · ·-·· -- - -·· · 
BEST ENVIRONMENTAL. INC. 
15890 Foothill Bfvd. 
San Leandro, CA 94578 

· ···· · -- Report Date: 
Submitted: 
Lab No. 

LABORATORY TEST REPORT 

Component 

Hydrogen Sulfide 

Project ID: GW61796 
Sample ID: In / R3 Landfill Gas 

Sampled: Jun-17-1996 

Analyzed For: Hydrogen Sulfide by GC-FPD 

Method: UOP 791 

Found Units 

1.2 ppm 

MOL 

0.1 

NO: None Detected at MDL Date Analyzed: 

MOL: Method Detection Limit Analyst: 

EstClblishccl 19./9 

June 21, 1996 · 
June 18, 1996 
96-3683-3 

18-Jun-96 

WM 

3161 P~gasus Drive P.O. Box 80475 Bakersfield, CA 93380-0475 

~------------- 805 392-8811 ---------------~ 



oilwell research, inc. 
ANAL'YTICAL LABORATORIES Established 19-19 

BEST ENVIRONMENTAL, INC. . -~eport Date: . . .. June.19, _1998 ________________ _ 
.. 15890 Foothiii Blvd. - . . . --- ··· --- -·· - -- - - . --- ----- - .. Submitted Date: June 18, 1996 

San Leandro, CA 94578 

Attention: Guy Worthington 

Lab No.: 96-3683-1 

Project GW61796 

Gas Analysis by GC - ASTM D 1946 / 3588 

Sample ID: In / R1 Landfill Gas Sample Date : 6/17/96 

Component 

Hydrogen 
Oxygen 
Nitrogen 
Carbon Dioxide 
Carbon Monoxide 
Hydrogen Sulfide 

Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexanes Plus 

Totals 

Specific Volume, fr/lb 
· Specific Gravity (Calculatea) 

BTU/fr Gross 
BTU/ft1 Net 
BTU/lb Gross 
BTU/lb Net 

Compressibility (Z) Factor .. 

Specific Gravity - Corrected 

BTU/fr Gross - Corrected 
BTU/fr Net - Corrected 
BTU/lb Gross - Corrected 
BTU/lb Net - Corrected 

Carbon wt% 
Hydrogen wt % 
Oxygen Wt% 
Nitrogen Wt % 
Sulfur wt% 

Mole% 

0.00 
4.79 

24.15 
29.26 
0.00 
0.00 

41.78 
· 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 

100.00 

13.59 

Weight% 

0.00 
5.50 

24.25 
46.17 
·o.oo 
0.00 

24.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 

100.00 

Sample Time : 

GPM 

0.000 
0.000 
0.000 
0.000 
0.000 
0.008 

0.008 

... 0.96"31 . . .. -Air =·[OOO@ 760 mm Hg, 60 •F dry ·- . 

Ory: , 423.7 Wet. 416.3 
Ory: 381.5 Wet 374.9 
Ory: ·· ··5758.1 --- Wet. .... 5657.9 

Ory: 5184.9 Wet. 5094.7 

Ory: 
Ory: 
Dry: 
Ory: 

0.9982 

0.9649 

424.4 Wet. 
382.2 Wet 

5768.4 Wet. 
5194.1 Wet 

417.0 
375.5 

5668.0 
5103.8 

C2+ Tons/MMSCF 
Corrected (Z) 

Values Corrected 
for Compressibility 

0.02 
0.02 

30.634 
6.046 

39.069 
24.250 
0.000 

•p Factor @ 60 •F, dscf/MMBTU 
"F" Factor @ 68 •F, dscf/MMBTU 

9271.1 
9413.7 

3161 Pegasus Drive P.O. Box 80475 Bakersfield, CA 93380-0475 
,_ _____________ 805 392-8811 



oilwell research, inc. 
ANALYTICAL LABORATORIES 

BEST ENVIRONMENTAL. INC. 
.. 15890 Foothill Blvd: ···- ·-·· -·· -·- ·· - ··-. --

. San Leandro, CA 94578 

Attention: Guy Worthington 

Esu,blishcd 19-19 

Report Date: .. . ~-~~~ 19~ .1~~ - ··· - ··· _ 
Submitted Date:. June 18, 1996 
Lab No. : 96-3683-2 . 

Project GW61796 

Gas Analysis by GC - ASTM O 1946 / 3588 

Sample 10: In/ R2 Landfill Gas 

Component 

Hydrogen 
Oxygen 
Nitrogen 
Carbon Dioxide 
Carbon Monoxide 
Hydrogen Sulfide 

Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexanes Plus 

Totals 

Specific Volume, ft3/lb 
Specific Gravity (Calculated) 

BTU/ft3 Gross 
BTU/ft3 Net 

Mole% 

0.00 
4.69 

23.75 
29.52 
0.00 
0.00 

42.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 

100.00 

Ory: . 
Ory: 

Weight% 

0.00 
5.38 

23.85 
46.55 
0.00 
0.00 

24.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.07 

100.00 

13.59 

Sample Date : 

Sample Time : 

GPM 

0.000 
0.000 
0.000 
0.000 
0.000 
0.009 

0.009 

6/17/96 

·o.9635 ··· · · 1>.if~ UJ00@760 inn\ Hg, 60 •F dry -

426.2 Wet 418.8 
383.8 Wet 377.1 

BTU/lb Gross Dry: 
orr-

- · 5790.1 -- ·· wet · 5690.0 

BTU/lb Net 

Compressibility (Z) Factor :. 

Specific Gravity- Corrected 

BTU/ft3 Gross - Corrected 
BTU/ft3 Net - Corrected 
BTU/lb Gross - Corrected 
BTU/lb Net - Corrected 

Carbon wt % 
Hydrogen wt % 
Oxygen Wt % 
Nitrogen wt % 
Sulfur wt% 

Dry: 
Ory: 
Dry: 
Ory: 

30.844 
6.081 

39.226 
23.850 

0.000 

3161 Pegasus Drive 

5214.3 

0.99S2 

0.9652 

Wet 5123.6 

427.0 Wet 419.6 
384.5 Wet 377.8 

5801.2 Wet. 5700.3 
5223.7 Wet -5132.8 

C2+ Tons/MMSCF 
Corrected (Z) 

Values Corrected 
for Compressibility 

0.03 
0.03 

•p Factor@ 60 •F, dscf/MMBTU 
■p Factor @ 68 •F, dscf/MMBTU 

9272.6 
9415.2 

P.O. Box 80475 

805 392-8811 

Bakersfield, CA 93380-0475 



oilwell research, inc. 
ANALYTICAL LABORATORIES 

~;:9~ ~:;:~~~:~~--1~~'.. ····-- .. -·-·- -· .. ··•---- ··-·· -··-----::~~~:tiate:--···t~:~:~ ~::-- -- -- -· ·----. 
San Leandro, CA 94578 Lab No. : 96-3683-3 

Attention: Guy Worthington Project GW61796 

Gas Analysis by GC - ASTM D 1946 / 3588 

Sample ID: In I R3 Landfill Gas Sample Date : 6/17/96 

Component 

Hydrogen 

Oxygen 
Nitrogen 

Carbon Dioxide 

Carbon Monoxide 
Hydrogen Sulfide 

Methane 
Ethane 
Propane 
Isa-Butane 
n-Butane 
lso-Pentane 

n-Pentane 

Hexanes Plus 

Totals 

Specific Volume, fP/lb 
Specific Gravity (Calculated) · · 

BTU/fP Gross 
BTU/fP- Net 
BTU/lb Gross 

BTU/lb Net 

Compressibility (Z) Factor .. 

Specific Gravity - Corrected 

BTU/fP Gross - Corrected 
BTU/fP Net - Corrected 

BTU/lb Gross - Corrected 

BTU/lb Net - Corrected 

Carbon Wt% 
Hydrogen Wl % 
Oxygen Wt% 
Nitrogen Wt % 
SulfurWt % 

Mole% 

0.00 

4.73 
23.92 

29.43 

0.00 
0.00 

41.90 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.02 

100.00 

Weight% 

0.00 

5.42 
24.02 

46.41 

0.00 
0.00 

24.08 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.07 

Sample Time : 

GPM 

0.000 
.. 0.000 

0.000 

0.000 
0.000 
0.009 

100.00 0.009 

13.59 
-· 0:9635 • • ~r = 1.000 @i60 mm Hg, 60 •rlfry--·-·· · ·· · 

Dry: , 425.0 Wet. 417.6 
Ory: 382. 7 Wet. 376.0 

· Ory:- . - 5773.9 · ·- Wet. 5673.5 · 
Dry: 5199.2 Wet. 5108.7 

Ory: 
Dry: 
Dry: 
Dry: 

0.9982 

0.9653 

425.B Wet. 
383.4 Wet 

5784.3 Wet. 

5208.5 Wet. 

418.4 
376.7 

5683.7 
5117.9 

C2+ Tons/MMSCF 

Corrected (Z) 

Values Corrected 
for Compressibility 

0.03 
0.03 

30.753 
6.063 

39.164 
24.020 

0.000 

·p Factor@ 60 "F, dscf/MMBTU 
•p Factor@ 68 "F, dscf/MMBTU 

9274.0 
9416.7 

3161 Pegasus Drive P.O. Box 80475 

805 392-8811 

Bakersfield, CA 93380-0475 



BEST ENVIRONMENTAL, INC San Leandro, CA SI0-278-4011 
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Ph (SlO) 278 4011; Fx (SIO) 278 4018 

Project ID: tf-Cc.J6 f79 h 
SAMPLE CIIAIN OF CUSTODY 

Annlyllcal Lnb: r ·y ./ r:,, 1/--,1U -
DAn 1·1r.1•: 5AMl'l,I-: IU C:ON'l'AIN•:11 lfl'OIIAU ►: 5AMl'U; 1>1-:.'>C:llll''l'ION ANA1;vs1s TAT 

' $1111rrr/lhmll/r.t,tl11111/Fr•rllnn 1l1t/tyr• ·n;r.11•••· I 

(J,n,,b TN /Ill /(JL, r«lla11 lw./bnt.1..;6M St::e ~-' I/&· 2'//, L--, 

1-,...tt '1 ~'"'L " ' 

IN 1/1("3 /,I 
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SPECIAL INSTRUCTIONS: Record & Re1,ort all liquid sample volumes. 

}l;z,,,f f>/'"' - vVlvv hdldt"J 
;,.;µ,tc p,,:,m. , 

R£TvMJ c.ac . H1 '1-J- ll:'.tJ,Jk 

(,t//,l,1. ~ 
Best Environmental Inc, 15890 FooU1ill Blvd., San Leondro CA 94578 ; 

Relinquished by: ~ /U/IJC/rn.,; llecelv«l:br-i:n 6'2,J:'.==! Dat,:C ~7 • ?brimc: . 
Relinquished by: L) Received:by: '.t)llb,!-ttlOJ1Jli.!rf Date:lo fb-C/h Time: q .a5Jf711 
Relinquished by: 1 ltcceivciby:. ______________ Dute: ___ Time:. __ _ 

SAMPLE CONDITION AS RECEIVE!~ nut 01( 



CLIENT: 

PHONE: 
FAX: 
DATE RECEIVED: 
DATE COMPLETED: 

FRACTIQNf 
OlA . 
OZA 
03A 
04A 
OSA 
06A 
07A 

AIR TOXICS LTD FAX NO. 9169851020 

... -- . .. ·--·-·-·· ----

WORK ORDER#: 9606197 
Work Or~ Summary 

Mr. Guy Worthington 
Best En~mellC11, ~. 
15890Poothi11 Blvd 
San Leandro, CA 94578 

5J0-278-401J 
S 10-27&-4018 
6.118196 . 

NAME 
9430 
9476 
9385 
9313 
9307 
9480 
LabBfank 

:ms:I 
T0-14 
T0-14 
T0-14 
T0-14 
T0-14· 
T0-14 
T0-14 

BILL TO: Same 

INVOICE# 
P.O.# 

PROJECT f GW61796 

~ c:~ 
CERTIFIED BY: yd~ 

LaborstOCy Directot 

Page 1 

RECEIPT 
YAC,JPBF£ 

S.O .. Hg 
13"Hg 
4.S "Hz 
13.S"Hg 
1.5 "Ra 
lO"Ha 

NA 

06/25/96 08:50 TX/RX NO. 3862 P.002 

P.02 

• 



.iua,- c;.;i- ;;,u I UC. u r i OU HUC lUJ{ll,~ LJU rAX NO. 9169851020 P.03 

AIR TOXICS LTD. 
SAMPLE NAME: 9430 

- . . - - - ·· ID#: 9606197-0lA · · ·- · ···· -- - · --· - ... ··-- ·- -·---.. --·- .. -·- ----·· --·- -
EPA ME'fflOD T0-14 GC/MS Fa0 Scan 

BJ·.1

: tl}E;jji··m:: i£p§;;iT]3i;! t;iEml _ 
Conu,ound Del Umlt (ppbv) Amount (ppb~ 
Fr~12 H50 S30 
Froon 114 150 Not Detected 

. Chloromethane 150 Not Detected 
Vinyl Chloride 150 180 
Brom~ 150 Not Detected --- -·. 
Chloroethane 150 320 
Freon 11 150 Not Deteeted . 

'-1.1-0fchloroethene 150 NotDelvded 
'- Freon 113 150 Not Cel9cted 

-~ethylene Cfllo!ide 150 Not_ Deteoted 
'1, 1-Dichbf'?ed\ane ··150 Not Detected 

cis-1 ,2-0ichloroethene 1~0 880 
Chloroform 150 . Not Detect.ct 

......_,, 1, 1 • Trichloroettiane 150 Not o.tecled 
Carf:lon Tvtrach~ric:le 150 -~'!'. o.tected 

-Benzene 150 180 .-. 
1,2-Dlohloroethane ,so Not0e1ee'ted 
Trichloroethene 150 180 

'--1 ,2-Dichloropropane 150 Not Oelectad 
_cis-t,3-0ich~ro~e 150 Nat~-
Toluene. 150 , 4400 
trana-1 ,3-D'lchloropropene 150 Not Detected 
1, 1,2-Trichloroethar» 150 Not Detected 
Tettachloroethecw 150 NatOetectad 
Ettwtene Oibrom~_ 150 Not Detected 
Chlorobenzene ,so· Not Detected --
Ethyl Benzene 150 1300 

,. 

m,p-Xvtane 150 2200 
o-Xvlene ,so 1100 

--styrene 150 180 
..... 1, 1,2.2-Tetrachloroethane 150 · Not Detaoted · ··-· 
'---1 ,S,S-Trimethytbenzene 150 320 

'-1,2.4-Trime1hytbenzene 150 1200 
1 ,s-oichlorobenz8119 ~ 150 Not Detected 

.._ 1 ,4-0ichlorobenzene 150 300 
ch1oroto1uene ·· · 1!0 Not o.tected 
1,2-0iohk>robenz8ne 1SO Not Detec:ted 
1,2,4-Trichlorobenzene 150 Not Oetec;tad 
HexactilorobUtadlene 150 Not Detected 

Pagc2 

06/25/96 08:50 TX/RX NO.3862 P.003 ■ 



JUN-25-96 TIJE 07:51 AIR TOXICS LTD FAX NO. 9169851020 P. 04 

AIR TOXICS LTD. 
- -------~~~~o _____ ___ ·-- - -·-··· --· 

ID#: 9606197--0lA ---
EPA METHODT0-14 GCIMS FaUScaa 

l:Mlffllli~ 
Comoound o.t. Ull'lit (DOIM Amourtt{DDbY) 
P~ne 610 Not Oetec:ted 
1 ,3-Butadlene 810 Not Detected 

...,-Acetone a,o 2500 
Carbon Disulfide 610 Not Cerec:t8d 

- ·· -:2-P~anol &io 2800 
trana-1,2-0i<:hfOroeiiiene e10 NorOetected·-
VlnylAcwde 610 NotDelected 
Chlon;ipnme 610 NotDetoctod 
2--Butanone (Methyl eth',4 Ketone) 810 5900 
Hexane 810 Not Detected 
Tetrahydroturan 610 Not Oetected 
Cyclohe>CBne 610 Neto~ 
1,4-Dloxan. 810 Not Detected 
Sromodlchloromethane 610 Not Detected 
4-_Methyl-2-Pan~ne 810 Not~ 
2-Hexanone 810 NotOetected 
Olbrcmochloromethane 610 Not Detected 
Bromcform 610 Not Detected 
4-Ethyltoluene 810 Not Detected 
Ethanol 610 50000 
Methyl tert•Butvl ·Ether «:no Not Detected 
Her:itane e10 Noto.tac:ted 

o nnA -



JUN-25- 98 TUE 07:52 AIR TOXICS LTD FAX NO. 9169851020 P. 05 

AIR TOXICS LTD. 
SA.'dPLBNAME: 9476 . -·-· -- .. ll>#t 9606197.Q2A ·--------- ····--- - ----·· - - ·- ----

£PA METHOD T0-14 GCJMS Full Sc:aa 

111,,f .f•lim«•* . 
eonux,und Del Limit {PC>bvJ Amount (ppb!} 

Freon 12 7.2 Not~ 
Freon 114 7.2 Not Detected 
Chloromethane 72. Not Detected 
Vinyl Chloride 7.2 Not Detected 
6r0momeU\ane 7.2. Nof O.t.c:tad 

. Chlor09thane 7.2 NotO.tected 
Freon 11 7.2 Not Detec:t8d 
1 . 1-0ichloroethene 7.2 Not Detected 
Freon 113 7.2 Not Detected 
Methylene P~k?ride 7.2 Not Oetectad 
1, 1 •0iehloroethane -----7.2 Not Detected. 
cis-1,2-0lchloroethene 7.2. Not Detected 
Chloroform 7,2 Not Detected 
1, 1, 1-T richloroethane 72. NotDetvch)d 
Carl:>on Tetrachloride 7.2 Not Detected 
Benzene 72 Not Detected 
1,2-Dichloroethane 7.2 Not Detected 
TrichloR>Gthene 7.2 Not Detected 
1,2-0ichloropropane 7.2 Not Detected 
_'?'s-1,.~0lchloropropene _ 7.2 Not Oetec:ted ·---· Toluene 1.2 26 
trans-1,3-Diohloropropene 7.2 Not Detected 
1, 1.2·Trichlorodlane 7.2. Not Detec:ted 
Tetrachlotodlene 7.2 Not Detected 
E~_vtene Dlbromide 7.2 Not Detected .. 

7.2 Chlorabenzene Not Detected 
EthytBenzene 7.2 NotOeteded 
m,p-Xytene 1.2 18 
0aXyleM 7.2 7'.6 
Stvrene . . 7~ • Not Detected 
1, 1.2,2•TetJKh!OrOe1hane - ·· . --

7.2. Not Delected 
1,3,S-TrimethylbenHne 7.2 Not Oetec:ted 
, ,2,4-Trtmethylbenzena 7.2 9.2 
1,3-Dlchlorobenzene.·· 7.2 Nat Oetoctcd 
1 ,..._.Dichlorobenzene 7.2 Not Detected 
Chk,rowluene · 7.2 Not o.tected 
1,2-Dlchlorobenzene 7.2 Not Detected 
1,2,4-TrlchlorobenZene 7.2 Not Detected 
Hexachlorobutadlene 7.2 Not Detected 

Page4 

ni:,,,r:.,oc. no.~n "T"V IT'IIV ,..,.,.._ ----



JUN-25-96 TUE 07:53 AIR TOXICS LTD FAX NO, 9169851020 P.06 

AIR TOXICS LTD. 
SAMPLE NAMF.: 9476 

··-·- -·- -· . - .... .. - . ·-- -- .... --- ···"· - -- -- J:I)I: 96<>6197-02,A, "' --- -- ----· --- ·- - -- --···------·- ··-·- --- ·····- . --- .. 

EPA METHOD T0-1" GCIMS Fall ScaA 

~dli.iil t tllflCi.UTW-1 @r 
1 I 

Compound 
Propylene 
1 ,3-Butadiene 
Aceton~ 
carbon Disulfide 
2-Propanol 
tranir 1,2-0iohloroetMM 
Vlny(Acwsta 
Chloroorene 
2-Butanone (Methyl Ethyl Ketone) 
Hexane . . 
Tetrahydn>!uran 
Cyctohe,cane 
1,4-0ioxane 
Bromodlchloromettiane 
4-Methvl-2--pentanone 
2-Hexanone 
ClblQfflochloromethane 
Bromofonn 
4-Ethvltoluene 
Ethanol ____ _ 

Methyl tert-Butvl Ether 
Heptane 

Comalner Type: 1 Liter Summa Can__, 

Det.Urait(ppbV) 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
2SI 
29 
29 
29 
29 
29 ·-----29 
29 

Elit:m-41 ---
PaeeS 

os12s;gs ·os:so 

Amount(pPbv} 
Not Detected 
Not Detected 

300 
Not Detected 
Not Detected -----Not~O&uct~-· 
NotOetectad 
NotOeteated 

S5 
Not Detected 
Not Detected 
Not Detected 
Not0etee:ted 
Noto.tacted 

___ .,..Not_~_ 
NotOeteeted 
Not0etec1ed 
NotDetec:t.cl 
Not Detected 

52, __ 

Not Detected 
NotDetecwd 

TX/RX N0.3862 P.006 ■ 



JUN-25~96 TIJE 07:54 AIR TOXICS LTD FAX NO, 9169851 020 P. 07 

AIR TOXICS LTD. 
.. ·- . SA'MPL~~-9~~-- - ___ -- ·-· --·--·--·--·-- - ---------··· ____ __ __ _ 

ID#: 9606197-03A 
EPA METHOD T0-14 GCIMS Full Scaa 

G: . . kilt!t.E@iB . 
Compound D.t.Umit(Pi)b~ Amount {ppbvJ 
Freon 12 150 490 
Freon 114 150 Not Oetscted 
Chloromethane 150 Not Detected 
VanvtChloride 150 HM) 
Bromornethane 150 Not Oeteetec:f 
Chloroethane 150 Net Deteetecf 
Freon 11 150 Not Detected 
1. 1-0ic:hloroethene 150 NotOet~ 
Freon 113 150 NotOetected 
MethvlaneChloride 150 Not Oetectect . 
1, 1-0ichloroethane ·• 150 Not Detected -
cis• 1.2-Dfchloraeehene 150 780 
Chloroform 150 Not Detected 
1.1, 1-Trtchloroe1hane 150 Not Detected 
.c~ T&trachloftde 150 N~. Detected ··-. Benzene 150 Not Oetectecl 
1,2-Dichloroethane 150 Not Detected 
Trlchloroethene 150 170 
1,2-Dic::hforopropane 150 Not Detected 
ci9-1,3-0~ropene ___ . -- . 150 .. ~Detected 
Tolueno 150 4300 
trans-1,3-Dic.hloropropene 150 Not Detected 
1, 1,2• Trlchloroethane 150 Not Oetacted 
T4iltrachloroethene 150 Not Detected 
E~ylene Dibromk» 150 Not Oet9ded 
Chlorobennne .. ,.~ .. · NatOetectec:S 
Ethvf Benzene 150 1300 . 
m.p-Xylene 150 2300 
o-Xvlene 150 1100 

~~- 150 · - ...... 200 
1, 1 ,2._2. Tetrachtornethane 150 Not Detected .. 
1,3,S-Tnmethvlbenzene 150 320 
1 ,2,4-Trirnethylbenzene 150 1100 
1,3-Dlchlorabenzene·- 150 NotOeteded 
1,4-0ichlorobenzane 150 330 
Chloro\otuene • • 150 Not Detected 
1,2-Dic:hlorobenzene 159 Not Detected 
1,2.4•Trlc;hlorobenzene 150 Not Detected 
Hexachlorobutadiene 150 Not Detected 

06/25/96 08:50 TX/RX NO.3862 P.007 -



JUN-25-96 TUE 07:54 AIR TOXICS LTD FAX NO. 9169851020 P.08 

AIR TOXICS LTD. 
SAMPLB NAMS: 938.5 

·-·. . - --1Di:-9606197-03A"" _________ - - --- --·-··--··- -- -

EPA METHOD T0-14 GCIMS Fall Scan 

•r BUt¼iiSH !ltrn1%-
Compound 
Proovtene 
1,3-Butadiene 
A~tone 

Del Limit (pPbV) 
800 
eoo 
600 
800 
800 

Amount (ppbv) 
NotC>etKttd 
Not Oetvc:l8d 

2300 
Carbon Olsulfide 
2•Prcpanol 
trans-1,2•Dict'lloroethene 
Vinyl Acatate 
Chlaroprene 

-----·-· .. 
Not Detected 

2500 ____ N_ol_Oetected-

2-Butanone (Methyl Ethyl Ketone) 
~, ... · __ _ 
TetrahYdrQfuran 
CYolohexane 

· 1,4-0loxane 
Bromo<f1Chlorom9thane 

4-~~~:.P.et'1tanone 
2-H•xanOl'te 
DlbrornochloR>methane 
Bromoform 
4-Ethyltoluene 

600 
600 
600 
600 
eoo 
600 . 

800 
600 
&00 
600 
600 
600 
eoo 
600 

Ethanol 
Methyi-~ta-rt-8utvl--E-the-,- ·----~-eoo 
Haptane eoo 

Container Type: 1 liter Summa Canister 

Not Detected 
Not~ 

5600 
Nert Detected -----Not.Det«ted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Nat Detected 
NotOeteded 
Not Detected 
Not Detected 

57000 
Noto.tected 
Not Detected 

BIIIE=&r1•-

06/25/96 08:50 TX/RX N0.3862 P.OOR -



JUN-25-96 TUE 07:55 AIR TOXICS LTD FAX NO. 9169851020 P.09 

AIR TOXICS LTD. 
SAMPL.£ NAME: 9313 

-----···· - - ID#:.9606197-04K-··· .. .. -· - --------- ··- ·· · ·- ·· -
EPA METHOD T0-14 GC/MS hll Scan 

Comc,ound. Del Umit (DDbY} Amount (s,Dbvl 
Freon 12 7.4 Not Detected 
Freon 114 7.4 NotOetocted 
Chloromathane 7.4 Not Oetec:tad 
V1nyl ChJoride 7,4 Not Oetec:ted 
Bromornethane 7.4 8.2 --· Chlaroethane 7.4 Not DEltected 
Freon 11 7.4 Not Detected 
1.1-DichlorQethene 7.4 Not Detected 
Freon 113 7.4 Not Oetec:ted 
Mdlylene Chloride 7.4 Not Dtteettcl 
1. 1-Dlchk>roethane 7.4 Not Detected 
els-t ,2-0lchloroethen. 7.4 Not Detected 
Chlorofom, 7.4 Not Detected 
1, 1, 1-Trichloroethane 7.4 NotOet~ 
Carbon Tetrachloride 7.4 NotO.t~ aeniene · · 7.4 72 
1 .2-0ic:hloroethane 7.4 Not Deteded 
Trichloroethene 7.4 Not09tect«f 
1,2-Dic:hlortll)f'OPane 7.4 Not Detected 
ci5-1 .s-~oR,propene 7.4 Not Detected ·- ..... - -· ··• ·- .. ··-··--Toluene 7.4 28 
trane-1,~Dichloropropene 7.4 Not Deteeted 
1, 1,2· Trichloroethane 7.4 NOCO.iec1ed 
Tetnac:hloroethene 7.4 Not Detected 
~!n,'tene Dlbromide 7.4 Not Detected 
Chlorobel"IZ8nlil 7.4 Not Detected 
Ethyl Benzene 7.4 Not Detected · - ·- . - · . -
m,p-Xylttne 7.4 12· 
o-Xvlene 7.4 Not Detected 

-~ 7.4 a.a 
1, 1,2.2• Tetrachloroethane 7.4 Not Detected .. 
1 ,3,5-Trimethylbenzene · 7.4 Not Detected 
1 ,2,4-Trirnethylbenzene 7.4 No( Ceteeted 
1,~o~~ene. 7.4 Not 0.tec:ted 

1,4-0~----- 7.4 NotD!f~~ 
Chlorotcluene 7.4 Not Detec:ted 
1.2-0k:hlorobenzene 7A Not Detected 
1,2,4-Trichlorobanzane 7.4 Not Detec:ted 
Hexachlorobutadiene 7.4 Not Detected 

06/25/96 08:50 TX/RX NO.3862 P.009 ■ 



AIR TOXICS LTD FAX NO, 9169851020 P. 10 

AIR TOXICS LTD. 
SAMPI..S NAME: 9313 

·- --- .. .. ... . - ... - ·· . ·· -----. ··- ·····- -· - ·· JI>f: 9606197-04A ·-·· ·- -·- · ··· ·· ---· · -- ----- - - ----- ·--- ·--- -·· -- ··--

EPA METHOD T0-14 GCIMS Full Seu 

M&JrBtW!EiiMLJ Bl-d 
Compound 
Pf'0C)Ytene 
, ,3-Butadlene 
Acetone 
Carbon Disulfide 
2-P~n01 . 
tr&M-1,2-CHchloroethene 
Vmyt Acetate 
Chloroprene 
2-Butanone (Methyl Eth'y'I Ketone) 
Hexane 
Tetrahvdrofuran 
Cyclohexane 
1,4-0loxane 
Sromoclahloromethane 
4-M~2-pent.anone 
2-Heicanona 
Dibrornochlcromethane 
Bromofonn 
4-Ethyttoluene 
Ethanol 
Methyl tert-Butyl .Ether ··---­
Heptane 

Del.Unril{ppbv) 
29 
29 
29 
29 
29 

Amount (ppbv) 
Not Detected 
Not Oatoc:tcd 

90 
180 

----- Not Det~.«:I 
NotDe~ed 
Not Detected 
Not Detected 
Not0818cted 
Nat Detected 
Not Detected 
NotOeteded 
Not Detected 
Not Detactad 
Not Detected 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 --29---·· .. 
29 . 

29 
29 
29 
29 
29 

Page9 

06/25/96 08:50 

------N~ct·Oetected 
NotONc:wd 
Not Detected 
Not Detected 
Not Detected 
Not Pet9ctad 
Not Deteated 

TX/RX N0.3862 P . n1n -



JUN-25-96 TUE 07:57 AIR TOXICS LTD FAX HO. 9169851020 P. 1l 

AIR TOXICS LTD. 
SAMPLE NAME: 9307 

-- ·- - - ·--- ·ID#; 9606197-o5A ____ - - -- - --- ·-·-- ·-· ·--·- - - -- ---· - ---

EPA METHOD T0-14 GCJMS Full Scan 

ftiFHS:.WffMr dis .! &'f1 
Compound 
Fraon 12 
Freon 114 
Chloromethane 
Vinyl Chloride 
Sromomethane 
Chloroethan• 
Freon 11 
1.1-0ichloroethene 
Frvon 113 . 
Methylene Chloride 

D«. Umlt(ppbv) 
150 
150 
150 
150 
150 

· · ··---- 1so· · · 
150 
150 
150 
150 ·1, 1-0ichloroe_t,,_han_e ___ _ 150 
150 
150 
150 
150 

cl&-1,2-0lc:hloroethene 
Chlorofonn 
1, 1, 1-Trlchloroeth.,,. 
Catbon Tetrachloride -· . . ~=------
Benzene 
1,2-0ichloroechane 
Trichloroethane 
1.2-0ichloropropane 
ofe:1,S-DichlofOOropei 1e 

Toluen• 
1J"ans--1,3-0ichloropropene 
1, 1.2-Trichloroathana 
Tetrachloroethene 
Ettwkme Oibromide 
Chlorobenzene . 
Ett\VIBenzesie 
m,p-Xytene 
o-Xvlena 
Styrene 
1,, ,2,2-Tetrachloroetnane 
1,3,5-Tril'Mthylbenz..,. 
1,2,4-Trimethyt>enzene 
1.3-DlchlOrobenzene 
1,4-0lchlorobenzene 
Chlorototuene 
1,2-0icNor0benzene 
1,2,4-Trichlorobenzene . 
Hexachlorcbutadiene 

1S0 
150 
150 
t!O 
150 .. .. ···- - -----150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 

Page IO 

Amount (ppbV) 
GO 

Not Detected 
Not Oettcted 
NotDetactad 
Not Detected 
Noto.tectiacf 
Not Oeiected 
Not Detected 
Not Detected 

150 
Not Detected 

860 
Not Detected 
NotDetacted 
Not Oetectecl 
Not Detected_ 
Not Detected 

160 . . 
Not Oet«:ted 
Noto..ected 

4300 . 
NotDetecled 
Nat Detec.t9d 
Not Detected 
Nol Detected 
Not o.weted" 

1300 
2200 
1100 
240 

· Not Detected.. . 
350 
1100 

Not Detected 
320 --------No-t Detected 

Not Detected 
Nat DotCICled 
Not Detected 

. 06/25/96 08:50 TX/RX N0.3862 P.011 • 



JUN-2~-So TUE 07:58 AIR TOXICS LTD FAX NO. 9169851020 P. 12 

AIR TOXICS LTD. 
SAMPLE NAMF.: 9307 

- ... . ... ---· ··-· ··· -- · · .. . . . . . . .... IDtt: 9606197-0SA- ····- · - -- ·- ---·· ·---------- ·- ·- --- ··- •·· ·-
EPA METHOD T0-14 GC&-IS Full Scaa 

Comoound Det. Umit {DObv} Amount(pp~ 
Propylene 610 Not Detected 
1,3-Butadiene 610 Not Detected 
Aceton• 610 2200 
Carbon Disulfide 610 Not Detected 
2-P~ 610 2-400 
trans-1,2·0ichloroethene· 610 Noieetscted 
Vlnv1Ac:eta1e 810 Not Detect9d 
ChJoroprene 610 Not~ 
2-Bumnone (Methyl Ethyl Ketone} 610 5700 
Hexane 810 NotOetactad 
Tetrahydrofuran 810 Not Detected 
Cyclohexal'le 610 Not Detected 
1,4-0ioxane 610 Not Detected 
Bromodit:hlorom•thane 610 Not Detected 
~.!t!tvJ-2-oentanone 610 Not Detected 
2-Hexanone 610 Not Detected 
Dib10mochloromethane 610 Not Detected 
Bromoforrn 610 Not o.cted 
4-Eth'JttOluene 610 Not Detected 
Ethanol 610 48000 
·Methyl tert-Butvl Ether 610 Noto.t.cted 
Heptane 810 Not Detected 

Container Type: 1 Uter Summa Canjstier 

-■Jilli!-Pace 11 

06/25/96 08:50 TX/RX N0.3862 P.012 ■ 



JUN-25-96 TUE 07:59 AIR TOXICS LTD FAX NO. 9169851020 P. 13 

AIR TOXICS LTD . 
. SAMPLB NAME: 9480 

--- . ····---- ··-J.Dt: 9606197-06A· ·- · -·-··-··-- - - ·· -- ·- ··-· 
EPA METHOD T0-14 GCIMS Full Sc:aa 

Ml?iJl\[Rf:IC@f !~ Bir ff 
Comr:,c,und [)et. Limit {ppbv) Amount (ppbv) 

Fnaon 12 6.1 Not Detected 
Freon 114 8.1 Not Detected 
Chloromethane e.1 Noc Detected 
Vinyl Ch\aride e., NotOelef::ted 
Brcmomethane 6,1 Not09tec:tad -·· . 
Chloroethana 6.1 Not Detected 
Freon 11 8.1 Noa~ 
1, 1-Dichk>roethene e., Not Oeteded 
Freon 113 6.1 Not Oet8cted 
Methvtene Chloride 8. 1 Not Detecled 
1, 1-0ichloroefflane 

.. --· ·-··-·e.1 ... -----
Not Det.cted 

cie-1 ,2-Dichloraethene 6.1 N¢Detecled 
Chloroform 8;1 Not Detected 
1, 1, 1-Trichloroethane 6.1 Noto.t~ 
Carbon Tetrachloride 6.1 NotO.teeted 
Benzene a.1 Not Detected 
1,2-0ichloroethane 6.1 Nott>etvctad 
Trichlofo9thene 6.1 NOC~ed 
1,2-0lchlorcpropane e.1 Not Detected 
cis-1 ,3-0ic:hlorgp~pene 6.1 Not Detect~ . 
Toluene e.1 7,3 
trans-1.3-0ichloropropen9 6.1 Not Detected 
1, 1,2· Trichloroe~ne 6.1 ,:.ot Detected 
T~oroethene 6.1 Not Oatactad 
Ethylene DibR>mid_e_ .. 6.1 NotD•Nded 
Chlorobenzene -·- $.1 -Not.6etac:tec1 
Ethyl Benzene 6.1·--·-----····- . -Not De&ec:tacl · • - · ·-- · · - •· ·· ··-·· ·--
m.1>-Xvi.ne 6.1 Not Oetacted 
o-Xvtone 6.1 Not Oetec:ted 
Styrene 6.1 Not Oetac:ted -···. .. ·--·- Not Dataeted. 1, 1,2,2-Tetraohtoroethane 6.1. 
1,3,5-Trimethv1~ene 6.1 NotDeteded 
1,2,+ Trimethylbenzvne e.1 Not Detected 
1,3-0ichlorobanzQl'IQ 6,1 Not Detected 
J ,:4-Diehl~nzene·· 6.1 Not Oetected 
Chlorotoluene 8,1 Not Detected 
1,2•0ichlortlbenz.,,. 6.1 Not Detected 
1 ,2.'-Tric:hlorabenzene 6.1 Not Oeteded 
Hexachlorobutadiene 6.1 Not Detected 

P~e 12 

. 06/25/96 08: 50 TX/RX N0.3862 



JUN-25-96 TUE 07:59 AIR TOXICS LTD FAX NO, 9169851020 P. 14 

AIR TOXICS LTD. 
SAMPLE NAME.: 9480 

· ---- ... - ·-·· - - -··-10#: 96061~-C>6A- -· ·- . - . . .. . -- ... - --- ------··---- ------ - --··-- -- ·- - ··-

El"A METHOD T0-14 GCIMS Full Scall mm, i,•ifJtffl@lBt:llllll 
Coll'IDOUnd Der. Umtt {eDbv) Amount (s,c,bv} 
Propylene 24 NotDetec:ted 
t ,3-Butadiene 24 Not Det.eted 
Acetone 24 79 
Carbon D~lfido 24 Not Deteded 
2-P~. 24 36 .. ·------- Not Detect~ • trane-1 ,2-0ichloroethene 24 
VlnylAcatale 24 Not Detected 
Chloroprene 24 Not Detected 
2-Butanone (Methyl Ethyl Ketone) 24 NotOet~ 
Hexane 24 Not Detected 
Tetr~uran 24 NotOetec:ted. 
Cvciohexane 24 Not C>etected 
1,4-0ioxane .24 Noto.t.c::ted 
Bromodk:hloramathane 24 Not Detected 
4-Meth~2-pentanone 24 NotDet~ed 
2-Hexanone 24 .Not09~-
Dibromochloromethane 24 Not Detected 
Bromoform 24 Not Detected 
4-Ethyltoluane 24 Not Deteated 
Eth~ol 24 Not~ 
Meth','! tert-Butvl Ether 24 Not Detected 
Heptane 24 Not Detected 

Container Type: 1 Utw SUmme Canister 

-■Plt4-
~13 

-



Hitt IUX11.i~ LtU 

AIR TOXICS LTD. 
SAMPLB NAME: Lab Blank 

.. .. ·•·- - _ - - - J'Df: 960619.7~~ ····· ·- - -- ·-- _ --------------·---- . _ --- _ 
EPA METHOD T0-14 GC/MS Full Sca11 

1~ · , :;m re <?hi • 
Compound 
Freon 12 
Freon 114 
Chlorom9lhane 
Vinyl Chloride 
Bromomethane 
Ch\Cl'oethane -
Frecin 11 
1, 1 •Dlchloroethene 
Freon 113 
Methylene Chlonde 
1,1:oichk>roethane 
c1s• 1,2·Dlc:hloroettiene 
Chloroform 
1,1,1•Trich~ 
Carbon Tetrachloride 

Def. limit (ppbv) 
0.50 
0.50 
0.50 
0.50 
o.so 
0.50 
0.50 
0,50 
0.50 
0.SO 
0.50 
0.50 
0.50 
0.50 
a.so 

Benzene • --- - - 0-50 
0.!SO 
0.50 
0.!50 
o.so 
0.50 
0.50 
0.50 
0.50 
O.50 

1,2-Dichlot'Oethane 
Tric:hlomethene 
1,,2-0ichloroprQPane 
cfs• 1 .~Oichlor()()ropena 
Toluene·-

trans-1,3-0ichloraprOl)ene 
1, 1,2-Tricttloroethane 
Twachtoroethene 
E~e 9'bromlde 
Chlorobenz:ene 
Ethyl Benzene 
m,p.Xylene 
~Xylene 
Styrene· 
-r;_1 ;2,2• Te1n1ch1oroethane· . 
1 ,3,5-Trimethy(benar,e 
1.2,4-Trimcthvtbenzene 
1,3-Dlchlorobenzene 
..!!.~ichlo~benzene 
Chlorotoluene 
1 ,2-Oichlorobenzene 
1 ,2,4-Tric:hiorobenzene 
Hexachlorobutadiene 

0.50 
.0.50 
o.sa 
o.eo 
0.50 ____ 0.;;.;.50 

... ···----

0.50 
o.so 
0.50 
o.so ·o:so 
0.50 
0.50 
o.so 

Page 14 

Amount (ppbv) 
Nat Detected 
Not Oeteeteicf 
NctOewcted 
Not Detected 
NotOetQdQd 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected ____ N_ot_Detect8d __ _ 

Not Detected 
Not Detected 
Nol Detected 
Not0et9ded 
Not Delected 
Not Detected 
Not Oe'9Ctad 
NOL Detected 
NotDSltected 
NotOetaated 
NotDetec1ed 
Not Defec:ted 
Not Dlltected 
Not Detected . 
Not~ 
Not~~ 
Not Detacled 
Not Detected 
NotOetectad . 
Not Detected 
Not Detictacf· - . -.. 
Not Detected 
Not Detected 
Not Detec:tad 

· Not Oatactacl 
Not Detected 
Not Deteotad 
Nat Dalected 

06/25/96 08:50 TX/RX N0.3862 P.015 ■ 



JUN-:25-96 TIJE oa:01 AIR TOXICS LTD FAX NO. 9169851020 P. 16 

AIR TOXICS LTD. 
SAMPLE NAME: Lab Blank 

··-·-- ------ -----IDt:9606197;:07A·----·- ······- -----·-----·--- ---- ------------·-·· 
EPA METHOD T0-14 GC/MS Full Sean 

■ · Elt\310=' :r:Pl4E 
Comoound 
Propylene 
1,3-Butadiene 
Acetone 
carbon Olsulfide 

~~~--°''-----­trans-1 .2•0ictiloroethene 
Vinyl Acetate 
Chloroprene 
2-Butanone (Me1hyl Ethyl Ketone) 
Hexane .----Tetrahydr?furan 
C~ohexane 
1,4-0loxane 
Brcmodichloromethame 
4-Methvl-2-pentanone ~one - -------
Oibromoc:hloromethane 
Bn:imofonn 
4-Bhvttoluene 
Ethanol 
Methyl tert-Butyl Ether 
Heptane 

Det. Usnll (ppbY) 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2:0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 _______ _ 

2.0 
2.0 

Page 1.S 

06/25/96 08_: 50 

Amount (ppby) 
Not Detected 
Not Detected 
Not Detected 
Not Oetected 
Not0et8Ct.-1 
Not Detec::t9d 
NotDetedec;I 
Nat Detected 
Not0et9c:ted 
Not Detected 
NotDatectad 
Not Oeteeted 
Not Detected 
Not0elec:t9d 
Not Detected 

-----.-N-'ot -~ecllild 

Not Detected 
Not Detected 
Not Detected 
Not OetQC:ted 
NotOelected 
Not Detected 

TX/RX N0.3862 P.016 -



HST ENVIRONMINTA!, INC ....... ·-... , .... -. -·. -. --.. . 

n (510) l7U0J Ii f" (SIO) 278 .tOII 
SAMPLE CHAIN OF CUSTODY 

::\J 
::::, 

~ 

114 l 

·?Al 
'M 3 

\fA .t 

~ )~5 
:, 

;; 1'1A " 
g 'J 
:, 

; . 
~ ' 
a I JO 

l 

11 

1 

l 

1 

I 

l 
1, 

Project JD: q A) C,J7'f{p 9606197 
Aulvtk•I I.Jib: .A= ,..L-- ,. . 

ll,\T►: UMK S,\All'l,I! II> n»rr,uNt.11 1''TCl1&,\l:J. ll.\i1r1.1m1:si-.ll'TKHI ~ j,,S._\ ,\NAl.\'!IL,; 

i1 • .,r,nl111,j/~lflll••Ul'r••··.,., ... ,, ...... ·m11r•, 

~ I n .. 'Pi, l'l'fO 0,</-JO 11.1lrllH,VA tarvl-lt/Gal 5,0•11r ,0 .. ," 
!'I'll '1<17(, 12-f.~rf-lY,. I J3~J·:' • 
I~""). r ·q-Jtr j_,._Jii! 6<11 '1,5·~ it I 
1r2-S"" .q:313 f!r.lih.1 I' 61t. ( JJ s ''Jf I 

. . 

lhf> 'f307 -· J,p.~ll(-«, /,S''l/f. / 

tb,..,.- ·rvro- b~1f6,r..1 /(fl/(. " 
&/Jr/9& 
~ 
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I 

' , 
PECJALJNSTR1JCTIONS: Record & Report all llquhl sample volumu. 

, 

Best Envirumncnlal Inc, 15890 Foothill Ulvd., San Leandro CA 94578 

Rdinquisbcclby: t)ldf?1KIY'171 IU ._ Rcceiwxllrt:gffifl.f·/r elt,o1'/-i- Da~ 6:'V:~·-1un~---
Relinqulwd by: _____ _ --... JtcL'CiVCd bj. ,.,-1.u,« ~~ ~ 

. ' Dale: 71f/'i' Time: O,o_ 

Relinquished br,. _________ , _______ _llcc:cJYcd by: . l>11c:. __ Time: __ 

SAMPLE cormmON All REClitVED: 01( !1[ DIii 01( Custody ~ealint~t? Y N(!§y· Tcm!) .. /oV-C2JJ&~ 
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APPENDIX E 

FIELD DATA SHEETS 

- ... -- - ·-_:·.. . -· . 



BEST ENVIRONMENTAL INC 

CONTINUOUS EMISSION MONITORING SUMMARY DATA SHEET 

Facility: t:1r/(IIV, fk,.,;,9/rl LJIH/FtJ.L. Test#: I, 2, 3 Date: l,-f7•'1' 
Location: Ft.A/(F ~, Barometric: c30d .. ___ .. Leak.Check: .. i?.:" ·--· 

· - - Observers: ·_ Personnel: 6W SA Stratific_ation Check: 
Cyl. #s: ufO I 0'/'1: fl:,~,) SA- 7'f f2, f!j;J J SA- t l 73/ I((,!), S 14- ts3' ( M 't' 

02 CO2 NO,. co THC CH4 NMHC so. Comments 

A■aln:er ,~~ 702-/> ,DJ' 'fl Uf'~ 
Jlaago zr I~ -z,t; /4(J /OO 

Spa■ Valacfl\ f-1..c,.-u. /3.'f9 u.r 7~ Tlf .. ~ I 
lll■-1 Time I 
/J /'100 //. 7-, 5!,.f 11/.,;- .Lf ~, I 
\,;,.," /'Id, //.7~ 9:•I I'/.~ £t ~, ' 

l'f/0 //.7~ f'. I l'f. 7~ LI ~, 
/'1-1r;-

"· 7) 
,., 11/.-,S- LI ~, 

/'I"]:() 11.1, B"·I /'f.1~ L.I ~· i~iz, Jl.7, ~- I /'t.?Y £1 '-1 
I' '30 11.1;- f"./ I 'I.Zr' LJ ~, 
l'f3S- //. 7'.r ~-I 1lf.r ,, LI 
Ok- 'M.Z., r3•'1' 2/. G, -,e,, <i(3 I 

~ d__ L, d t'X a_ 
/tVb (ff.7t;') rrt1J '/IJ." r,,_j ~ ~ 

I - ------ . ""- ./ - -~ 

-1!~ 

1.) ,~~ ~ ,_,..,.., //, 7t;" 7. 'I ;,;: 0 "" ' ~, - l'f~ //.7~ -,_' /'-'; 0 I ,, 
/5TJO //:7) 1.1 ,~ >.j, I ~-, 
Jf;O', 11.1r 7-e, ,, ,. , .t!.. f ,, 
157D 11.7s- 7_r; 'If. r ~t ~, I 
/',/tj /l-7S- 7.; ,~-.4 ~, ,, ! 
IS2D /L7S ?. 'i l'f•'I· - ~-,-. . .t. ·, .. .... -·- . . ..... .. . - . . . -- .. . . .. 

I 
: 

/S"Zr //. 7S- 1.1 /!J.O ~, Lf ___ ...J 
cA--t.. u.z IJ3°"'1r Z./.~ '7G:, ·<ir3 ! 
~ GL d--.... . (a_ .. (ll ____ -0 --· ·· ·- •.-- . -·--·- ... . --- - - - ---- .. ' - ~-. --· ···--·------·· 1 
~ f//. 7$' ,7.'f} (/1/-.,,) .,,LI) /~) I . '- ~ -- -- - --- I -

Ll-5,. I 

,-.,. .. t 
o /f:ij 'l 1/.7~ ,-.( I ~!F ~'- ~, CO ~:1-, I \IIO -fw ~~~ .• - /5"'/-3 //.7f ~-( ,-;-: 0 .£1 -LI 1W • • I ; 

I 

ls-tf'( //.7<; ,_, 
/

11'•1 ~· ~, . 
I~ 11•7~ 1 ►./ 11 'f•'f ,, ~, 
J.i§f //.7t_,- '>./ 15:0 ~, <., I 

/(t,0?, //-75' ;.1 11 'f. (p ~, ~, . -
/bot //.75" ,.., /t,.O ~, ~, 

Vli!J-ll/g //.7<; f. I ''f.1 ~, C.' I 
CA!- ~-"Z- !3.S '21.7- 7~ n" : 

A 

QJ - ~- ~ -l7) d I 

/7"TL,I ' ..... 
lrll& (/f.7> / 'er. I) I t'I.' ) -'I_} r,u ! 

I ~ - : . 
Unit Description/Serial #: 

Operating Conditions: /IOO'f' -e,lt:Jdi~ f 
Fuel: uJF!I G,t r 



\ 
BEST ENVIRONMENTAL 

Stack Gas Volumetric Rowrate Determination -------- - ---- -
. ... --·--

Facility: _<;j'tfY.~·/ :_,:£7)./i--/~uJ.I Location: Fl~'""- r)/-/-
6- /7-96 /'f(;)o I 

Date: Time: Run#: I 

Pitot Factor (Cp): .~ Pitot #:,t·/ 1 - · 1 ?,.,,J.,.,, Personnel: <A-- ?w -
Assumed %02: - Actual ./~,:i- Barometric (Pb): 3d . I 
Assumed %CO2: - Actual 8 Static Pressure (Pstatic): - • oz_ 

Assumed %CO: - Actual Stack Diameter. in~ /.f'J.3 h -
Assumed %H20: - Actual e Stack Area • tta (As): f-7-.26 
Port ID Po.nt Delta P Stack SORT 0 Port Dia: g•· Port Depth: .:::;,-" 

& Location C-P) Temp ·p Downstream Distance: <I ~"d._ 
Point# lnche• Of, (ts) ,. .. <20• Upstream Distance: id~ 

/O,.!> .,11.{/ 
, ~ 

I ~/''!/ J~-1';) Pitot leak Chic. (15secs@>3•):. _,,,-
-z.. l-:/.9 ,oL I 

I I 3 ~7.o ·,o2- ) CALCULATIONS 
ll <-;o.s ,0""> Molecular Weight of Dry Gas, gig.mole (MWd) ,- #..:, -02. MWd = 0.44(%CO2}+0.32(%O2)+0.28{%CO+N2) 

~" 9tJ. ~ 
. . 

.. ,02 MWd= 
• ·1- J'9 . .? ,O? Wala Vapor Fraction, (Bwo) 

f- vtJ6, ;z. ,o'Z- j Bwo ~ 0.0473*.ml/{DSCF + 0.0473"'ml) 

Bwo = 

I liJ.·3 Mol~ Weight of Stack Gas, gig.mole (MWs) 

Z- v-:i. a IM'Vs = MWd'.".'(t-:a:w..o)+18(Bwo)-·--- · -· -· ------ ... ·-

- - . . .. ·-··· .. ws ~ .. .J-i. ~ .1 < ):J.. 0 - -- . . ,--
'1 {fl).,5 

, 
Stack Pressure, •Hg (Ps) .\ > \:-~. \ . . . . 

[7/. 
. -- ---~~--- ·· .. • \:>•-' 

r + .. ··--- . ··- ·--·-- Ps ·= Pb+ (Pstatid13~~ = 

I Stack Gas Velocity~ mud feet per sec (Vs) 
-,,. . 

. 5f}O. 0 '.-- -
I • l, 

71- <J9. 2. Vs = ·ss~49~p*(SQRT ·p)avg•SQRT{(ts +460)l(Ps•MWs)] 

r /Pt'.'7-- . J .. 
Vs= ;,: '// I,,-

' 

Stack Area, ft2 (As) 

As= {Diameter/24)2 • 3.1416 

As= ,,11 ~ 
... 

Stacie Gas Flow Rate, DSCFM .d 

DSCFM = 60(1-Bwo)•Vs*As"'S28/(ts+460)*Ps/29.92 

ACFM= 5 ->, S?'S-: 1-1-
DSCFM= /? 

. , .... 
,=w)~. 7''-/ ·' 

Comments: 11,e.: di•!(• or pr""3s info.~ •/ff'~,?, 
~ '1f!P - _fc,1M.M,¥ "'"' • l'/Z. (-3 . ~ . ~ 

~ ~,"{7~. Y"ll1~'- ~I- -:- 1,_,c; (-.51P) : IYY/i -l.f1 

RAGES I ;~1J ~lLI I 
13-a- "::' h'/'-' 
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BEST ENVIRONMENT~INC. 

fsokinetic Sampling Data Sheet 

· Date: '. Method: '- Run #: / 
meat 

. Pitot#: -

"co Ass. - 9'CO Actual:-

Stack Dia. Arca: Filter Box # - N oz. Dia.- PitotLC: -
U stream Dist. / Probe#: M #- Test M"ms. 2 o Filter#: ·-

t::D==o=wn=s=tre:::::::::::::•=m===D=is=t=. =!:::=:='=-,...======l=T=em:;::!:=" M==c=te=r=#=======U=m=b===:.~#====' Initial LC: , oo _. CP.M @ ~ -i1, 
F'mal LC: , o e.s-, CF.M @~•Hg 

Clock Gas Metu lbl&rTc•p-P Stact Mc&u I SQR.T I Teapencuea -P Vac. Nocca 
p .. ~ •• Time v .. t P,, hlel n,.,1e, Tr•a"P AP Alli rPU AP t ,.,. ...... Piller 1•11 •U'-

I l'-/_s ,,f ~L ~ .,,(,tl'J 9 5B [/OJ 

2 ~J'l.3 fl, ~/ ff! /()7 
.,) '.l'J--/6' it.,~ , c; /ttJ:2 
fl IJ"/~5 /!r.-S- f1 I/OC/ 
) i,J'IS'K /'9 .. r )1 l'oV 
(. v.s-a ? ;rz. ,, ~.$ ,/0? 

t,fllO 1,/S-IJ fj ~r, ,JO=}-

I l~.btJ~) /,oj .;:,') .. ' -· -
- / I 

.. 
- -... 

. 
. .. __ .,. - . . . - ... -- ·-- - . 

. 

MOISTURB DATA CALCULATED VALUES 

Initial F"mal Net Sample Vol. scf = r.:,_ ¥J'I-
Impingcr #1 /C,t> I~? ?Z- 9'Hz0 = ~ .tr 
Impingcr#2 t'L MWs= 

. 
/c,C . / .'> -z:. 

Impingcr #3&4 - Stack Vcl.(ftls) = 
Silica Gel lqv , ->4. ~ #1.f,i Flowratc( ac(m) = 
Rinse Vol.= FJowrate(dscfm) = 

TOTALNET= 
TOTAL SAMPI..B VOL - qq Jsokinctics I"\ -

COMMENTS: 



Facilitv: -
I PacilitI Information 

Locatioa: ' 
Port Dia. Dt:ptb: 
Fittin~ Type: •·· - --- Length: .. ~-·-
Stack Dia. Arca: 
Upstream Dist. 

tst::~ I tNVIRONMENT AL,INC. 
lsokinetic Sampling Data Sheet 

Date: . . Method: l(MM 1n11:, s tr Run#: 
I[ Eguiemcat [ 
Meter#: Pitol #: PBar: 
Meter Yd: Pitot Cp: SO .. Ass. 

Personnel: 
Sam2ling Daca 

P Static:: 
SO.,Actaal: 

AH@: - ·-· -- .. -··-- .... No:z:."#: ·- ·· - · sco .. ·A~ -- · sco:Achial: 
Filter Box# Noz. Dia. SH.O Ass. Pitot LC: 
Probe#: Mu# Test M"ms. Filter#: 

. - -

Downstream Dist. Temu. Meter # Umb.# Initial LC: CFM@ __ •Hg 

")uMrYJA fl A.Al> Final LC: CFM@_•Hg 
..... - - ........._ A .-c,>L 

;-,,.,. •111"" 

~ ul~~ 
"1;QRT Teapcratarea •fl 

~ ~.I,-~U✓~ ,f A Vac. Hotca 
D-:•• ,-.h<-'AJ ~f-1 ..... 

AP Probe Pilt,er , ... •u. 
I!. /,V ,"t.1:?/,} J'l?o l'l'lb -1£) -~ 
It/ tfi./1 9L/ -:;tt5 IJ'-llJ I&./'( J -::Jo -✓c,-

., 
lO J/f/ 9?13 s- /~ /f.7r - -.Jo -~ 
l'..2 nvT ?'.~J ~ _k-z,S- /~~ -~~ -/>i 

[1 ) If/ 'i?o~ l/<7".R V,<1-, -341 -.J 
G ~vr ?1/~ 1~9, liS- -3~ ~1l.... . ~, ,,-,:---... ,_....c--

I C'Alt'lfle~ TlAfE. J (Yltt.,J Vltl, I 

t'} 1/, ~ ,,, ~ - -, ~ --A f!. tbl, .-I/ V 

/1?. 3 ' J'N) J.!,:'-

i 
. r 

I 

. 

MOISTURE DATA CALCULATED VALUES. 
Initial Final Net Sample Vol. scf = 

Impinger #1 ,r, HzO = 
Impinger #2 MWs= 
Impinger #3&4 Stack Vel-(ft/s) = 
Silica Gel Flowrate(acCm) = 
Rinse Vol.= Flowrate(dscCm) = 

TOTALNET=I I 
TOTALSAMPLB VOL =I I Isokinetic• ('Jr,\ = 

COMMENTS: 

--

I 
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APPENDIX F 

STRIP CHART RECORDS 

··- ···- . .. ··- --·-··- ... ... ·-···-····· ····---.. ---- - -- . ' · ··· -··- ··-··-. - -



. '. .. 1; ···;= .,.., ;--i:---- ,. ,. •· t•T·-
•' ~~----".""-t+--_-_-_-i.,.~l_!,..,-,--!"• I II. ··· 1 •·· !I. 

rt~~l:;'.%'..li 1· i'. lrn :r : · : : 1 , ; r ;·: ,._ ; ..;_' : : :: !EL! , 
1 

i : : if.~1p. 
. . .: . l-· ,C.,,.- ·· 1- - - .-. --,..,....-:_-:...;__-:..:.:.:.-;..-::. i!. : ·, ~ . 

i 

. ti ·1 
. I 

I ! ' . 
I 

I 
I ··••·• 

·•-·· . ~ ..... :..'. .... · , ... . . . , ·,·1·-i-• _ ... .. · 1 ; . , . , , : . ! • 

=' =:::: ·--· .~ _: .... O'-~I,?. C~,z... 

I I 1 • 
,. I I 

I ! . !.:LI 
'·1 I 

I 

I i 1 1 
I ~ I . i I I I I I l l :1 1 .. 1-P- u.:. 

• I I I • : · 1 !• f 1 , . . .. , • ,-r· . . ' . . ;..... . .... ····-•-· . , l 
. I 

----~ _.. ~ . . . 
•- -­-

;. z:· !l---ffi ... : ,., '·• _, ____ r_____ ... ; I : sq' I·: I . ; . . .. -... 
. ' i...:... _:_:..:.!. _:.. , .. : ,... _... .. ___ .... 
~: '. · .. ~,. ...-

------- .. ·. '. I -
....... ....._ ' -,. 

.. :. -
· · -- .. . --1·-

-----~j~·:··1 . : : . ; . ···--
.. __ , ___ , __ ;,-'.. :_..;...,. _. .:..-: ·-; 

; . . . . . 

~;:. ·:· -.-·:·· 'T -~-.. I .• 

. ! I • 
~~;• ... l 

,,7.r·-······ I 
.... I • • I . : --

: : j'I . l . '. : I ilTl""--···:-· .. ; ' 
I I I I ; . . I ,· .. ,l ,, .. I ··"'fil;r.r,:, . .. , t·· .~.; : I .~: l.L: ; ' I : .. I j ", • . ... 
: ; '. j ; . , ! I I 

·-r-- -t- _! : I . : ! , . . 
I I f I r••·-•• ••··•-·· •e•6r ',. ! : '. ! r:·· ' . ;-; -i 

100 . ' ! I f O 
, ' • ! • : • 

rrt+-i- ·1-;-:@i: M~ f( : . '. . 
' 1 rJIA'''•" . . ( ,! 
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11f{Analy1.er M1" Cal Gas "'L'X~i · . Cyl ##~ 
~nalyzer~a.-M,T101.b Cal Gas I'~• Cyl # ~ 

Analyzer ___ Cal Gas___ Cyl # __ _ 

! Chan Speed (tt,.._( V 
Operator _...:::6..._'1'--___ _ 
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APPENDIXG 

CALIBRATION GAS CERTIFICATIONS 



LIQUID CARBONIC 
___ ________ CYlJNDERGAS PRODucrs -· ·- -··- - .. -- · . ... - - - ~- - ·· 

213-585-2154 
FAX1 213-585-0582 

CUSTOMER BEST ENVIROHMENTAL. 

5700 SOUTH ALAMEDA STREET• LOS ANGB.ES, CALIFORNIA 90058 

P.O NUMBER SG140464 RE:8870 

REFERENCE STANDARD 
COMPONENT 
PROPANE GMIS 

NISTSRMNO. 
vs 1667b 

CYLINDER NO. 
579140 

CONCENTRATION 

29.8 ppm 

ANALYiJJ:Q-{)lEAl)IlvOS-
R=REFERENCE STANDARD z.,,.ZERo GAS C=GAS CANDIDATE 

1. COMPONENT PROPANE GMIS ANAL\'ZER MAKE-MODEL-SIN ~p 5890 SERl~S Il 5/N 3310A48533 
ANALYTICAL PRINCIPLE GC/ FLAME IONIZATION LAS1' CALIBRATION DATE 06/19/95 
FIRST ANALYSIS DATE 07/07/95 SECOND ANALYSIS DATE 

z 0 R 131118 C 124399 . CONC. 28.3 ppm z R C CONC. 
R 131235 z 0 C 123006 CONC. 27.9 ppm R z C CONC. 
z 0 C 123096 R 131152 CONC. 28.0 ppm z C R CONC. 
VIM uv-s MEAN TEST ASSAY 28.1 ppm U/M tN·s MEAN TEST ASSAY 

Values not valid below 150 psis 

THIS CYLINDER. NO. SA 7482 • CERTIFIED CONCENTRATION 
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA•600/R93/224 PROPANE 28.1 PP111 
OF TRACEABIUI'Y PROTOCOL NO. Rev. 9/Vl ULTRA ZERO AIR 
PROCEDURE G1 

CERTIFIED ACCURACY ~ 1 -. NIST TRACEABLE 
CYLINDER P~ 2000 PSIG 
CERTinCATION DATE 07/07/95 
EXPIRATION DATE 07/07/98 TERM 36 MONTHS 

ANALYZED BY CERTIFIEDBY ~ · ~ ~ 
- 11:UAH y~ 

I 
I • I 



~~~ 
~ ~ LIQUID CARBONIC 
~ ~ CYUNDER GAS PRODUCTS 

--. ·-- · -· -- - - . - ... --------- -- ~ -----.;. ---· - - - ----- ----- - ------ ------ - -
213-585-2154 

FAX1 213-~582 

5700 SOUT1-f ALAMEDA STREET• LOS ANGaES, CALIFORNIA 90058 

CERTIFICATB/OEANALYSIS. I EPA PROTOCOL-GAS 

CUSTOMER BEST ENVIRO. PO# 8944 P.O NUMBER 8944 

REFERENCE STANDARD 
COMPONENT 

NITRIC OXIDE GMIS 
NISI' SRM NO. 

vs 2629a 

CYLINDER NO. 

SGAL 929 
CONCENTRATION 

25.6 ppn 

R=REFERENCE STANDARD 

ANALY'ZER READINGS 

Z=ZEROGAS C=GAS CANDIDATE 

1. COMPONENT NITRIC OXIDE 
ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DATE 

ZO R928 
R 928 Z 0 

C 774 

GHIS ANALYZER l\lAKE-MODEL-SIN 

Chemiluninescenc:e 
10/05/95 
C m COSC. 

C 773 CONC. 
R. 930 CONC. 

R 922 

Z O 

Beclcman 951A S/N 0101354 

LAS1' CALIBRATION DATE 09/29/95 . 
SECOND ANALYSIS DATE 10/1Z/9S 

R 921 C 770 CONC. 21.4 pp111 
Z 0 C 770 CONC. 21.4 ppm 
C 770 R 925 CONC. 21.3 ppm Z 0 

U/M mV l\fEAN TESl' ASSAY 

21.3 ppm 
21.3 ppm 
21.3 ppm 
21.3 ppm U/l\f IN MEAN TEST ASSAY 21.4 ppm 

Values not val id below 150 psig · · 
NOx values for reference only 

nns CYLINDER NO. SA12731 

HAS BEEN CERTIFIED ACCORDING TO SECTION EPA·600/R93/224 
OF TRACEABn.rrY PROTOCOL NO. Rev. 9/93 
PROCEDURE G1 
CERTIFIED ACCURACY t 2 er. NIST TRACEABLE 
CYLINDER PRESSURE 2000 PSIG 

CERTIFlCATION DATE 10/12/95 

EXPIRATION DA TE 24 MONTHS 

CERTIFIED CONCENTRATION 

NITRIC OXIDE 
NITROGEN 
NOX 

21.4 ppm 

BALANCE 
21.8 ppn 



213-585-2154 
5i00 SOUTH ALAMEDA STREET• LOS ANGELES. CA 90058 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS· 

CUSTOMER BEST ENVIRON. P.O.# PGE9 P.O NUMBER 

REFERENCE STANDARD 

SG 155996 RE: PGl:9 

COl\-lPONENT 

CARBON MONOXIDE GMIS 

OXYGEN GHIS 

CARBON DIOXIDE GMIS 

NISI' SR.\J so. 
vs 1679c 

vs 2658a 

vs 2745 

CYLINDER NO. 

SA 7519 

SA 11255 

'282185 

CONCENTRATION 

101 ppa 
10.04X 

14.01 X 

ANALY2ER READINGS 

R=REFERENCE STANDARD Z=ZEROGAS C=GAS CANDIDA.TE 

l. COMPONENT CARBON MONOXIDE GHIS A.'< . .\l.1.'ZDDlAKE•~lODEL-S/N Siemens Ultramat SE S/N A12·729 

ANALYTICAL PRINCIPLE NDIR LAST CALmRATION DATE 03/15/96 

FIRST ANALYSIS DATE 03/12/96 SECONDANALYSISDATE 03/19/96 

Z 0.0 R 101.0 C 76.0 COSC. 76.0 ppm Z 0.0 R 101.0 C 76.0 CONC. 76.0 ppm 

R 101.0 Z 0.0 C 76.0 COSC. 76.0 ppm R 101.0 Z 0.0 C 76.0 CONC. 76.0 ppm 
Z 0.0 C 76.0 R 101.0 COSC. 76.0 ppm Z 0.0 C 76.0 R 101.0 CONC. 76.0 ppm 

U/1\f ppm MEAN TEST ASSAY 76.0 ppm U/M ppm MEANTFSI' ASSAY 76.0 ppm 
2. COl\fPONENT OXYGEN· GHIS A.'l;AL\'Z£R MA.1'£-~IODEL-S/N Siemens Oxymat SE S/N A12·839 

ANALYTICAL PRL~CIPLE Paramagnetic LASI' CALIBRATION DATE 03/15/96 

FIRST ANALYSIS DATE 03/19/96 SECOND ANALYSIS DATE • 

Z 0.00 R 10.04 C 8.50 CO:-iC. 8.50 X Z R . C CONC. 

R 10.04 Z. 0.00 C 8.50 COSC. 8.50 X R Z C CONC. 

Z 0.00 C 8.SO R 10.04 COSC. 8.50 X Z 
U/M X MEAN TEST ASSAY 8.50 X U/M X 

l. COMPONENT CARBON DIOXIDI: GMIS ANAL\'ZERMAKE-~IODEL-S/N 

ANALYTICAL PRINCIPLE NDIR 
FIRST ANALYSIS DA TE 03/19/96 

Z 0.00 R 14.02 C 13.SO cosc. 1i:49 _x ___ · z 
R 14.Q2 Z 0.00 C 13.SO . co:sc. 13.49 X R 

C 13.SO R 14.02 co:sc. 13.49 X z 

C R CONC. 

MEAN TFSI' ASSAY 

Siemens Ultramat SE S/N A12•730 

LASI' CALmRATION DATE 03/15/96 

SECOND ANALYSIS DATE 
R -·- --· - -· C -- CONC. -

Z C CONC. 

C R CONC. Z 0.00 

U/M X MEAN TEST ASSA\" 13.49 X U/1\1 x· MEAN TFSI' ASSAY 

1: 

. ~ THIS CYLINDER NO. CA 01047 CERTIFIED CONCEl\'TRA TION 

! HAS BEEN.CERTIFIED ACCORDING TO SECTIOS EPA·600/R93/224 CARBON MONOXIDE 

OXYGEN 
76.0 ppa 

a.so: 
13.49 X 

BALANCE 

Rev. 9/93 : Ii OF TRACEABILIT\' PROTOCOL NO. 

: II PROCEDURE G1 
, I, 

: !' CERTIFIED ACCURACY t 1 'i NISI' TRACEABLE 
';: CYLINDER PRESSURE 1650 PSIG 

: ;: CERTIFICATION DATE 03/19/96 

. := EXPIRATION DA TE 
Ii 

03/19/99 

ANALyzED BY 

TERM 36 MOIITHS 

L 

CARBON DIOXIDE 

NITROGEN 

Values not valid below 150 psig 

CERT/RED BY ~ ~ 



. BEST ENVIRONMENTAL, INC. 
METER BOX POST TEST CALIBRATION 

I 
Dale: 5/23/95 MeterYd: 0.9904 

2.008 
Meter Box #: RAC3/3503 [ 
Bar. Pressure (Pb): 29.84 in.1Hg Operalor:Mlchael J.~ . ·- t,leler Box IIH@: 

Signature~~ . -"~Vacuum: 2-3ln. H_g Return from: Grafil I 

-·-· 
Slandard Meler Gas Meler Box Gas Std. Meler Box Time I 

Volume (ft3) Volume (fl') 

(Vds) 
6H 6P Yds Initial Flnal Net Initial -I 

0.50 -0.08 1.000 103.000 108.000 5.000 368.144 

0.55 -0.08 1.000 108.000 113.010 5.010 .373.225 _____ ,. ____ 

... . . • · -.• ... -·· .. . .. 

0.55 -0.08 1.000 113.010 118.000 4.000 

.. ... - .. 

----- ---- ... . .. ·- . . ..... · . . •· ···- -· 
1.10 -0.09 1.000 121.000 126.000 5.000 ·--

I ·-··--· 

1.10 -0.09 1.000 126.000 131.200 6.200 

1.10 -0.09 1.000 131.200 136.200 5.000 
i 

Variables: 
Q = Flow rate (DSCFM @ 68°F) . ! 
AH = Orifice pressure differential (In. H30) · 
AP = Inlet pressure differential standard meter (in. H20 ) 
Yds = Standard meter correcUon factor (Unilless) 
Yd = Meter box correction factor (unllless) 

__ ..... . 

378.326 

.. 
·--···•·· .... 

386.444 

391.514 

396.817 

AH@ = OrHlce pressure differential that gives 0.75 SDCFM of air 
al 68°F and 29.92 In. Hg (in. H20) 

>lllJPJU 

Final 

373.225 

378.326 

. .. ~ ~ --
383.382 

-· -......... _. 
391.514 

396.817 

401.897 

Meter Temperature (Min.) 
I 
I 

i Temp. I 
(Vd) (Tds) (Td) I 

Net Ava. In Out Ava. 0 6H@ !yd 
I 

5.081 72.5 78.0 74.0 76.0 13.90 2.172 0.9891 
: 
' 

5.101 72.5 78.5 74.0 76.3 12.88 2.042 0.9875 ··---·-- -- ···---·--·-· ··---·· ! ...... -••·' -··--I 

5.056 72.8 70.5 74.0 76.8 12:87 · 2:osa . 0~9927 .. ...... ·-- -·•-----I 
I 

•· ... ··-- -·,-· . .... . .. . .. .. -··· . ..... . . ·-- - ·-··---
I 

5.070 72.5 82.0 74.0 78.0 9.10 2.040 0.9935 
I .. -
! 

5.303 73.0 82.5 74.0 78.3 9.20 1.931 0.9873 
I 
! 

5.080 73.0 84.0 74.0 79.0 8.57 1.809 0.9924 
l 

. . i 
Yd = {Yds)(Vds)/(Vd)(Td+460)/(Tds+460)(Pb+(llfl/13,6))/(Pb+(AH/,13.6)) 

6H@ = 0.0317 (AH)/(Pb(Td+460))((Tds+460)0/(Vds*Yds))1 

Q = 17.647(Vds)(Pb)/((Tds+460) 0) 

., 

a 

0.356 

0.385 

----·-
-- 0.383 ·-

0.543 

0.658 

0.576 



Best Environmental, Inc. 

Spring Type Thermometer calibration 

Calibrated By: "'5,,e.,·~- · A ( ( ,::,..-, 

San~ e-fomlai (S10~1S 

---- -- · -----· ----- ·· oate-ca1i6ratea:--<t- ~-tjz.:-----------------

Calibration Due: ( ,..,..,_~s; 

rhennometer ID Reference Thermometer Test Thermocouple Temp. DifferenCE % Difference Notes 
Temp. (0 F) Temp rF> 

;;!. I? 
? \'Z .( .?t. ..,V" 

_} ., 

1J13 
( S'~ ~ 

l (:• GI 
/.;? l1 

~\ ~~ 

... 
/,~-2_ II 7-

1;__,4 
~ s-a- j '?/. 3'? 

/~4 
?5~~ . t{) r,:; 

loJ..,A-

J 1-:) 3 
I ... ., 

.?-..(.__ // ;:z-

' ?rt;/ 0/;, JS-
I 

~ ~"7!1 I 6"! 6/ 
1 

~< "?, ; /1-r /; 3 
l 

, {--;,, 1 g~ 3T 
~ 

• 3 n; l ti <,-<; 
w , 

l.. 
·3 S-V I J/< · 112' 

. 
. .. . . 

NIST Pyrometer: _____ ________ _ 

3TM Thermometer. 6 /I 3. i - ot. t ( (, ~i , ~ CJ I ) 

~ference Thennometer. ASTM mercury in glass. 

+- I 

--s 

-; 

-1 ,:... 

. --z_ 

~ Reference: EPA QA Handbook Vol. Ill: Stationary Source Specific Methods, sect. 3.5.2.2 
1lerance Limits: ±5.4 •F at ambient t~mperature and in hot water bath. 
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