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Submission Checklist 

 
 

 
FACILITY INFORMATION 
Landfill Name: 
Forward Landfill 
Location:   
9999 South Austin Rd., Manteca, CA 
Owner: 
Forward, Inc. 

LFG Operator: 
Forward, Inc. 

Contact Person: 
Michael O’Connor 

Address: 
3843 Brickway Blvd., Ste 208, Santa Rosa, CA 

Email: 
moconnor@scsengineers.com 

Phone: 
707-546-9461 

Fax: 

Year Opened: Year Gas Collection Started: 
Gas Collection Control Device Description: 
 Enclosed LFG Flare 
 
Co disposal:     Yes     No     Unknown 
ADMINISTRATIVE INFORMATION 
Complete test reports must be submitted (see footnote1)) 
Sampling Date: 
5/3/07 

Analysis Date: 
5/4/07 

Description of sampling site: 
Enclosed LFG Flare 
Description of sampling method: 
Continuous emissions monitoring 
QA/QC data included:     Yes     No     
Chain of Custody included:     Yes     No     
DATA SUMMARY 
Type of Data:    Header Draw    
                         Punch Probe (this data does not presently meet EPA requirements) 
                           Stack Test 
                           Other: 
Header Draw data: 
 
NMOC data: 
                    Yes 
                    No 
NMOC (ppm as hexane): 

Raw LFG Constituent data: 
                     Yes 
                     No 
Sulfur Compound data: 
                     Yes 
                     No 

NMOC Test Method: LFG Test Methods: 
Stack Testing data: 
Device Tested (Flare, IC Engine, Turbine, Boiler):  
Concentration (ppm) 
NOx: 28.8 @3% O2 SOx: 
CO: 180.5 @3%O2 (Dft to 20% of analyzer rng) Dioxin/furans: NS 
PM:  NS                                                               Aldehydes/metals: NS 
Was sampling conducted after the control device? (Y/N): Y 
Test Methods:  CARB 100.1, SCAQMD 307-91 

                                                 
1 According to USEPA, complete test reports should contain, at a minimum: Landfill name; physical description of the landfill, gas collection 
system and control device; description of sampling site and methods used to take samples; a sample matrix showing date of test and methods used 
for analysis; data results tables and discussion of results, identifying any data qualifiers or unusual circumstances affecting results; and QA/QC 
items such as field notes, laboratory notes, and a test QAPP or documentation of field and laboratory QA/QC procedures, including equipment 
calibrations and blank or spiked sample results. 
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COMPLIANCE SOURCE TEST REPORT 
AUSTIN ROAD LANDFILL, STOCKTON 

Report No: 

PREPARED FOR: 
Bryan A. Stirrat & Associates 

1360 Valley Vista Drive 
Diamond Bar, CA 91765 

EQUIPMENT LOCA TJON: 
Forward Inc. (Austin Road Landfill) 

9060 S. Austin Rd. 

2060. l 069 rpt.1 

Stockton, CA 95206 

TEST DATES: 
May 3, 2007 

SUBMITTAL DATE: 
June 4, 2007 

TESTED Bv: 
Mr. Tom Taylor 

SCEC 
1582-1 N. Batavia Street 

Orange, California 92867 
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1.0 INTRODUCTION 

On May 3, 2007 SCEC conducted an emissions test program on one landfill gas-fired flare at the 
Austin Road Landfill in Stockton, California. Testing was done as specified in the Soprce Test Plan 
which was submitted to San Joaquin Valley Air Pollution Control District (SJVAPCD) on April 3, 
2007. 

The purpose of the source test was to quantify emissions from the flare system for comparison with 
SJV APCD permit requirements and to assess the combustion efficiency of the flare. The source test 
described herein complies with the SJV APCD requirements as delineated in the Permit No. N-339-
17-7. 

2.0 BACKGROUND 

2.1 Design and Operation 

The flare has an 88 inch internal diameter and is 38' in height. Actual design capacity is 2000 scfm 
and it's permitted capacity is up to R04 MMSC:F/YR and 4R MMRTlJ/HR_ The flare is equipped 
with a propane gas pilot and a control system to retain combusted landfill gas for 0.6 seconds at a 
temperature of 1,400 °F. A flame arrester is provided between the flare and the landfill gas supply 
piping. A safety control system shuts down the supply landfill gas valve and blower power in cases 
of flameout or other alarm conditions. A filter is used for removing moisture and particulates from 
the landfill gas. One blower is used and induces a vacuum to pull landfill gas through piping from 
the landfill's gas extraction system and an identical blower is available for backup. 

2.2 Authority to Construct 

The permit No. N-339-17-7 was issued by the SJV APCD March 15, 2005. Among other parameters, 
the permit requires that criteria pollutants, nitrogen oxides (NOx), carbon monoxide (CO), methane 
(CH4), and volatile organic compounds (VOC) be evaluated from the flare's exhaust. In addition, 
CH4, VOC, volume flow and heating value were evaluated from the flare inlet. 

3.0 TEST SUMMARY 

3.1 Source Test Requirements 

The Source Test Plan submitted to SJV APCD was approved on May 2, 2007. The plan proposed 
testing the flare to quantify criteria pollutant emissions and destruction efficiencies for non-methane 
hydrocarbons. 

The Source Test Plan described specific measurement, sampling and analytical methods to be used 
during the testing. In addition, it specified the number of samples to be collected as well as their 
sampling locations (flare system inlet and flare exhaust). 

BAS- Austin Road Landfill - 2007 
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3.0 TEST SUMMARY (continued) 

3.2 Source Test Overview 

SCEC conducted the compliance source test of the flare systems on May 3, 2007. The work was 
performed in accordance with the SJVAPCD approved plan. Testing was observed by Ms. Lisa 
Middleton of SJV APCD. 

Prior to performing the source test, SCEC performed CARB Method 1 at both the flare inlet and 
exhaust to identify the optimum sampling traverse locations and number of sampling points per 
traverse. SCEC then obtained measurements of the average exhaust gas velocity, volumetric flow 
rate, temperature, dry molecular weight and moisture content using CARB Methods 2, 3 and 4, 
respectively. NOx, CO, 0 2, and CO2 data were collected on a data acquisition system (DAS) for all 
tests. 

Exhaust samples from the flare were collected and analyzed to quantify emissions ofNOx, CO, 
0 2, CH4 and VOC. All exhaust samples were collected while traversing the stack to minimize 
gaseous stratification bias. Inlet and exhaust samples were tested for CH4 and VOC. In addition, 
sulfur compounds were analyzed in the inlet samples. 

SCEC also evaluated the flare for VOC destruction efficiency. SCEC collected landfill gas samples 
at the inlet of the flare station and flare exhaust samples and analyzed them for VOC. Comparison of 
the inlet and exhaust sample results allowed the flare destruction efficiency to he calculated 

Parameter 

Methane and Total Gaseous Non-

Methane Organics 

BTU, C I-C6, 0 2, CO2 and N2 

02, CO2, CO, NOx 

Total Reduced Sulfur & H2S 

Flow Rate 

Moisture 

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 

TABLE 3-1 
Test Program Overview 

Comoliance Pro2:ram 

Reference Method Measurement Inlet Outlet 
Principle 

EPA Method 18 - 3 
GC/FID 

EPA Method 18 3 -

ASTM D-1945/3588 GC/TCD 3 -

Micro Fuel Cell, NDIR, 
CARB JOO.I 

Chemi I um inescence 

SCAQMD 307-91 Gas Chromatography 

CARB Method 2 Pitot Traverse 

CARB4 
Gravimetric 

Wet Bulb/dry bulb 

2 

- 3 

3 -

3 3 

-
3 

3 
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3.0 TEST SUMMARY (Continued) 

3.3 Flare Performance 

During the source test the flare was operated with a landfill gas flow rate of 1,552 scfm. The landfill 
gas BTU/scf values ranged between 362-399 for the flare. The flare combustion temperature 
controller (top temperature probe) was set and maintained at 1550 °F. 

3.4 Criteria Pollutant Results 

The results of the criteria pollutant testing are shown in Table 5-1 and contained in Appendix A 
through D of this report. As indicated in Table 5-1 and 5-2 (Summary of Results), CO and NOx 
emissions were below the prescribed permit conditions. The select CO range was 0-500 ppm. The 
measured CO levels were 8-10 ppm and are presented in Appendix A as measured. Defaulting to 
20% of the selected range (I 00 ppm) still demonstrate that the flare was in compliance. The data 
presented in Tables 5-1 and 5-2 are set to the default value. Four (4) runs were conducted for NOx, 
CO, 0 2, CO2, and flows. During Run #1 the CO concentration spiked off scale. The test run was not 
used. The analyzer was reset to a higher range (0-500 ppm). 

3.5 VOC (NMOC) Results 

VOC and NMOC are considered the same constituents. As shown in Table 5-1, emissions ofVOC 
were in compliance with all permit conditions. The NMOC emissions demonstrated compliance 
with the 20 ppm (as hexane) corrected to 3% 0 2 and 98% destruction efficiency. The VOC results 
presented in Table 5.1 are the average of three samples. 

4.0 CONCLUSIONS 

Based on the results of this test program, the Austm Road Landfill tlare system is in compliance with 
all requirements of the permit. All exhaust emission rates (lb/hr and lbs/mmscf) values were 
calculated using EPA Method 19 (Appendix E). All quality assurance requirements specified by the 
utilized test methods were met. The on-site NO2 converter check was found to be 93 .9%. 
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5.0 SUMMARY OF RESULTS 

TABLE S•l 
SUMMARY OF TEST RESULTS 

BAS Stockton Fonvard 
Austin Road LF Flare 

May 3, 2007 

PARAMETER INLET EXHAUST 

02,% 5.20 
CO2,% 28.47 
Nz,% 27.47 
1·120, % 2.00 
Flow Rate, wscfm 1552.1 
Flow Rate, dscfm 1521.1 
Temperature, °F 71 
Btu/scf 379.7 
MM Btu/Hr 35.36 

NOx: 
ppm 
rrm@3¾ o, 
lb/hr (as NO2) 
lb/day (as NO2) 
lb/MM Btu (as NO2) 
lb/MMCF (as NO2) 

CO: (defaulted to 20% of analyzer range) 
ppm 
ppm (!Y 3% Oz 
lb/hr 
lb/day 
lb/MMBtu 
lb/MMCF 

Hydrocarbons: 
CII,. ppm ,71.667 

TGNMO, ppm (as Cl14) 5,717 
TGNMO, ppm @3% 0 2 (as methane) 
TGNMO, lb/hr (as CH 4) 21.7 
TGNMO, lb/MM Btu (as Cll4) 

TGNMO, lb/day (as CH4) 519.8 
TGNMO, ppm (as hexane) 
TGNMO, ppm@ 3% 0 2 (as hexane) 
TGNMO, lb/hr (as hexane) 
Destruction Eff. % 
lb/MMCF 

Total Sulfur Compounds, 
Total Reduced Sulfur Inlet, ppm 29.37 
SOx Exhaust, lb/hr (as SO2) 
SOx Exhaust, lb/day(as SO2) 
SOx Exhaust, lb/MMBtu(as SO2) 
lb/MMCF 

Notes: 
The results in this table are the averages of all measurements. 

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 

10.98 
8.83 

80.19 
6.52 

13,070 
12,083 
1,491.8 

16.0 
28.8 

1.38 
33.2 

0.039 
15.15 

100 
180.5 

5.27 
126.4 
0.149 
57.72 

0.91 

0.50 
0.90 
0.02 

0.000 

0.36 

0.08 
0.15 
0.01 

99.93 
0.15 

0.45 
10.68 
0.013 
4.88 

4 

PERMIT 
LIMIT 

>1,400 

48.0 

0.05 

OJ 

20 

0.0113 

<20 NSPS 

>98% 

0.0215 
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5.0 SUMMARY OF RES UL TS (Continued) 

First 
Parameter Run 

02,% 5.72 

CO2,% 27.4 
N:,¾ 29.6 

11,0, % 1.90 
Flow Rate, wscfm 1,551.2 
Flow Rate, dscfm 1,521.8 
TPmper!lture, 0 J.~ 66.0 

Btu/scf 362 
i\li\lBtu/llr 33.69 

NO.\: 
ppm 
ppm@3% 0 1 

lb/hr (as NO,) 

lb/i\li'II Btu (as NO,) 

CO: (defaulted to 20% of analyzer range) 
ppm 
ppm@3% 0 1 

lb/hr 
lb/i\li'II Btu 

II yd roca rbons: 
CH,. ppm 355,000 
EthanE, ppm < 10 
TGNi\1O, p11m (as CH,) 4,920 

TGNi\1O, lb/hr (as CH,) 18.65 
TGNi\1O, ppm (as hexane) 820.0 
TGNi'IIO, ppm@ 3% 0 1 (as hexane) 966.9 
TGNi\1O, lb/hr (as hexane) 16.71 
Destruction Eff. % 

Sulfur Compounds: 
11,s. ppm 20.0 
Carbonyl Sulfide, ppm < 0.2 
~lcthyl :'\lcrcnptan, ppm 1.88 

Ethyl i'llercaptan, ppm < 0.2 
Dimethyl Sulfide, ppm 5.96 
Carbon Disulfide, ppm 0.10 
isoprpyl mercaptan, ppm 0.16 
n-propyl mercaptan, ppm < 0.1 
Dimethyl Disulfide.ppm 0.11 

Total Sulfur Compounds, 
Total Reduced Sulfur Inlet, ppm 28.4 
SOx Exhaust, lb/hr (as SO,)11 

The exhaust volume flow values are based on EPA Method 19. 

BAS- Austin Road Landfill - 2007 
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TABLE 5-2 
GENERAL RESULTS 
BAS Stockton Fon.-ard 
Austin Road LF Flare 

May 3, 2007 

INLET 
Second Third 

Run Run 

5.21 4.66 

28.2 29.8 
27.5 25.3 

1.95 2.15 
1,554.6 1,550.4 
1,524.3 1,517.1 

70.0 76.0 

378 399 
35.26 37.12 

370,000 390,000 
10 < 10 < 

5,830 6,400 

22.14 24.19 
971.7 1,066.7 

1,108.5 1,175.7 
19.83 21.67 

21.7 19.8 
0.2 < 0.2 < 
2.0 2.1 

0.2 < 0.2 < 
6.07 6.86 
0.11 0.12 
0.18 0.20 
0.1 < 0.1 < 

0.10 0.11 

30.3 29.4 

5 

First 
Anrage Run 

5.20 11.08 

28.5 8.77 
27.5 80.1 

2.00 7.15 
1,552.1 13,202 

1521 11,683 
70.7 1,502 

380 
35.36 

15.54 
28.3 

1.30 

0.039 

100 
182.3 
5.093 
0.151 

371,667 0.69 
10 < 0.o7 < 

5,717 < 0.5 < 
21.66 0.01 
952.8 0.08 

1,083.7 0.15 
19.40 0.01 

99.92 

20.5 
0.2 
2.0 

0.2 
6.30 
0.11 
0.17 
0.1 

0.11 

29.4 
0.431 

EXHAUST 
Second Third 

Run Run 

11.11 I0.74 

8.69 9.03 
80.2 80.2 

6.74 5.68 
13,198 12,811 
12,259 12,308 
1,485 1,488 

15.70 16.68 
28.7 29.4 

1.38 1.47 

0.039 0.040 

100 100 
182.8 176.2 
5.344 5.366 
0.152 0.145 

0.99 1.05 
0.o7 < 0.07 
0.5 < 0.5 

0.02 0.02 
0.08 0.08 
0. 15 0.15 
0.01 0.01 

99.93 99.93 

0.460 0.444 
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Average 

10.98 

8.83 
80.2 

6.52 
13,070 
12,083 
1,492 

15.97 
28.8 

1.38 

0.039 

100 
180.5 
5.268 
0.149 

0.91 
< 0.07 
< 0.5 

0.02 
0.08 
0.15 
0.01 

99.93 

0.445 
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CARB METHOD 1 - SAMPLING AND VELOCITY TRAVERSE FOR ST A TIO NARY 
SOURCES 

A preliminary source test site assessment was performed prior to the source test in order to determine 
applicable testing port locations and sample point traverse locations. The stack diameter, and the 
distance upstream and downstream from sample ports to disturbances, (i.e. bends, flanges, etc.,) were 
measured. This information was utilized to determine the minimum number of sampling points per 
traverse, and the distance from the inner stack wall to each sample point location. 

CARB METHOD 2 - VELOCITY AND VOLUMETRIC FLOW RA TE 

The velocity of the flare exhaust gas stream was determined using an "S" type pitot tube, a 
magnehelic differential pressure gauge or inclined manometer, and type "K" thermocouple with a 
digital temperature measuring device. A standard pi tot tube was used to measure the inlet velocity. 
The calibrated pitot tube was connected to the calibrated magnehelic gauge or inclined manometer 
and leak checked at 80-100% of full scale. A temperature and delta P was obtained at each traverse 
point, and a duct static µressun; was rm:asured and recorded. The dry standard volumetric flow rate 
was determined from the gas velocity data, stack pressure, stack gas moisture content, stack gas 
molecular weight, and cross-sectional area of duct. 

CALCULATIONS 

MWo = 0.44 (%CO2)+ 0.32 (%02)+ 0.28 (%N2 + %CO) 
MWw = MWo (1-BWs) + (BWs) 

Where: MWo = Dry Molecular Weight of Exhaust Gas, lb/lb mole 
MWw Wet Molecular Weight of Exhaust Gas, lb/lb mole 
BWs = Exhaust Gas Moisture Content 
%CO2 = Percent CO2 by Volume (dry basis) 
%02 = Percent 0 2 by Volume (dry basis) 
%N2 = Percent N2 by Volume (dry basis) Calculated by Differences 
%CO= Percent CO by Volume (dry basis) 

BAS- Austin Road Landfill - 2007 
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6.0 SAMPLING AND ANALYTICAL PROCEDURES (Continued) 

CARB METHOD 3 - GAS ANALYSIS FOR DRY MOLECULAR WEIGHT AND EXCESS 
AIR SAMPLING AND ANALYTICAL PROCEDURES 

An inlet gas sample was extracted from the stack using a Tedlar bag and Teflon line, and analyzed by 
GC/TCD. The exhaust gas sample was analyzed for CO2 and 02 using CARB Method I 00. 

CARB METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN ST ACK GASES 

Moisture content was determined using a sampling train consisting of a stainless steel probe, teflon 
line, four impingers in an ice water bath, leak free pump, vacuum gauge, and temperature 
compensated dry gas meter. Prior to sampling a leak check of the sampling train was performed to 
insure system integrity. After the initial check, the initial meter reading, inlet meter temperature, and 
outlet meter temperature were recorded and the sample pump started. The sample rate was adjusted 
to approximately 1 cubic foot per minute and sampled for approximately 30 minutes or until a 
minimum of 20 corrected cubic feet of sample gas was obtained. Additionally, tare weights of the 
charged individual impingers were recorded using an electronic balance capable of weighing to the 
nearest 0.1 grams or less. 

After sampling, the final meter readings and the final weights of each impinger were determined and 
recorded. Percent moisture content was calculated from the weight of water collected and the dry 
gas volume sampled. 

Inlet moisture was measured using a wet bulb/dry bulb and calculated with a psychometric chart. 

CALCULATIONS 

Moisture (Bw) Vwstd x 100 
Vmstd + Vwstd 

Where: Vwstd = 0.0464 ft3 * Vol H20 Collected (ml) 
ml 

Vmstd = Y Meter* 528°R 
29.92 in Hg 

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 

* Vol Metered * Pres. Meter. 
Temp. Meter 
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6.0 SAMPLING AND ANALYTICAL PROCEDURES (Continued) 

CARB Method 100 - Continuous Monitoring 

A continuous sample was extracted from the stack through a stainless steel probe, coarse filter, 
sample conditioner (condensate train) and then drawn via 3/8" Teflon line to the Mobile Emissions 
Laboratory (MEL). The sample was filtered again through a fine Balston filter and finally delivered 
to the analyzers through the sample manifold and dedicated flow meters. 

Prior to beginning the compliance test, a system leak check and calibration check were performed. 
The leak check was accomplishc::d by plugging the probe tip and diawi11g to a minimum uf25" Hg uf 
vacuum on the entire sampling system. When all flow meters indicate 0.0 scfh flow, the system was 
proven to be free of all leaks. A system calibration check was performed by injecting calibration gas 
to the probe tip and drawing sample. The bias check did not exceed 5%. 

After zeroing all analyzers, EPA Protocol 1 gases were used to calibrate each analyzer within 80-
90% and 40-60% full scale of the selected range. 

All concentrations from the NOx, CO, CO2, and 0 2 analyzers were recorded on a Yokogawa DR240. 
The data was interpreted from the strip charts and reduced via computer in SCEC's Laboratory. 

EQUATIONS: 

COppm (CO¾FS - Average CO Zero) x CO Cal Gas Value 

ppm@3% 02 
ppm@ 15% 02 

Average CO Span - Average CO Zero 

ppm obsv. x 17.95/(20.95-%02 obsv.) 
ppm obsv. x 5.95/(20.95-%02 obsv.) 

lb/hr (NOxfCO/NMHC) ppm obsv. x l.55lxl0·7 x DSCFM calc. x MW(@ 70°F) 

Grams/Bhp-Hr (lb/hr x 453.6)/Bhp 

Molecular Weight (MW) 
NOx =46 
CO=28 
NMHC as CH4 = 16 

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 
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6.0 SAMPLING AND ANALYTICAL PROCEDURES (Continued) 

CONTINUOUS MONITORING LAB - TVV 

O2/CO2 ANALYZER. 
PARAMAGNETIC I NDIR TYPE 

Response Time 

Output 

Range 

NO:i: CHEMILUMINESCENT ANALYZER 

Response Time (0-90%) 

Noise 

Zero Drift (24 hrs) 

Detection Limit 

Span Drift (24 hrs) 

Linearity 

Sample Flow Rate 

Bypass Flow Rate 

Output 

Ranges 

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 

CALIFORNIA ANALYTICAL INSTRUMENTS 
MODEL 601P SIN T08042-M 

9 

<2 seconds to 60 seconds NDIR 
<2 seconds paramagnetic 

0-10 volts/ 4-20 mA 

From 0-50 ppm up to 0-100% full scale 

THERMO ELECTRON MODEL 42H 
SIN 42H-49814-284 

2.5 seconds in NO mode 
5.0 seconds in NOx mode 

25 PPB 

50 PPB 

50 PPB 

I% of full scale 

+/- 1% of full scale 

25 cc/min. 

250 to 1100 cc/min. 

NO, NO2, NOx, 0-lOV, Selectable Voltage 
4-20 mA, RS-232 

0-10, 0-20, 0-100, 0-200, 0-500, 0-1000, 0-
2000, 0-5000 ppm 
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6.0 SAMPLING AND ANALYTICAL PROCEDURES (Continued) 

CONTINUOUS MONITORING LAB - TVV 

CO NON-DISPERSIVE INFRARED 
(NDIR) 

Response Time 

Zero and Span Drift 

Linearity 

Output 

Range 

STRIP CHART RECORDER 

Scan Cycle Time 

Scanning Rate 

Input Impedance 

Input Bias 

Temperature Spread on Terminals 

Temperature Coefficient 

Max. Allowable Input Voltage 

Chart Speed 

Recording Accuracy 

Chart Speed Accuracy 

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 

CALIFORNIA ANALYTICAL INST. 
MODEL 602 CO/CO SIN T08043-M 

< 2 seconds to 60 seconds adjustable 

< 1 % Full Scale per 24 Hours 

< 0.5% of Full Scale 

0-10 Volts/ 4-20 mA 

Low Level- any selected range 0-1000 ppm 
High Level- any selected range 0-10,000 

ppm 
YOKOGA WA MODEL DR240 

1-60 seconds 

60ms/Channel 

More than IO M ohms for 2V or lower 
ranges, approximately 1 M ohms on 6V or 
higher ranges 

Less than l 0mA 

0.3% among mput termmals 

Zero drift 0.01% ofrangefC 
Full span 0.01 % of rangefC 

60VDC 

1-15,000 mm/hr 

+/- 0. 1 % of effective 

+/- 0.1 % for recordings greater than 1 m 
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6.0 SAMPLING AND ANALYTICAL PROCEDURES (Continued) 

Figure 6-2 

l.,.. Continuous Emissions Monitoring 
SCEC--------M-an-if-ol-d-Sc_h_em_a_tic---~----

BAS- Austin Road Landfill - 2007 
Project No 2060.1069 

0%. 
CO% 

12 

NOx co SO% 

SCEC 
2060.1069.rptl .doc 



List of Appendices 

Appendix A - NOx, CO, CO2, 0 2 Data and Strip Charts 

Appendix B - Lab Results 

Appendix C - Exhaust Volume Flow Data and Field Data Sheets 

Appendix D - Inlet Volume Flow Data and Field Data Sheets 

Appendix E - Quality Assurance/ Quality Control Data 

Appendix F - Calculations 

Appendix G - Sample Port Diagram 

Appendix H - SJV APCD Permit 



Appendix A 

NOx, CO, CO2, Oz Data and Strip Charts 



SUMMARY OF CONTINUOUS MONITORING DATA 

FACILITY: BAS Stockton Forward DATA FOR SAMPLING RUN: COMPLIANCE RUN I 
SOURCE ID/CONDITION: Austin Road LF Flare DATE: 05/03/07 TIME: 0923-1006 
OPERATOR: TRT PROJECT No.: 2060.1069 

CO2 

% VOL DRY 

INITIAL ZERO BIAS 0.00 0.03 0.10 0.00 NA 
INITIAL SPAN BIAS 12.44 7.79 16.75 165.30 NA 
FINAL ZERO BIAS 0.00 0.05 0.10 0.00 NA 
FINAL SPAN BIAS 12.44 7.82 16.70 165.00 NA 
A VERA GE ZERO BIAS 0.00 0.04 0.10 0.00 NA 
AVERAGE SPAN BIAS 12.44 7.81 16.73 165.15 NA 
BIAS GAS CONCENTRATION 12.55 7.81 17.02 168.90 NA 

;;i,,:-. 
FULL SCALE RANGE 25 20 50 500 500 
UNCORRECTED CONC. 10.99 8.76 15.28 10.38 NA 

I CORRECTED CONC. 11.08 8.77 15.54 10.61 100 

~ PPMV t 3 % 02 182.3 
LB/mmBTU BASED ON HEAT INPUT (MMBTU/HR) 0.039 0.016 0.15: 
LB/HR BASED ON VOL FLOW (DSCFM) I 1,683 1.30 0.54 5.09 



SUMMARY OF CONTINUOUS MONITORING DATA 

FACILITY: BAS Stockton Forward DATA FOR SAMPLING RUN: COMPLIANCE RUN 2 
SOURCE ID/CONDITION: DATE: 0~03ffi7 TIME: 1030-1111 

2060.1069 

PPMV,D 

INITIAL Z~RO BIAS 0.00 0.05 0.10 0.00 NA 
INITIAL SPAN BIAS 12.44 7.82 16.70 165.00 NA 
FINAL ZERO BIAS 0.00 0.01 0.10 0.00 NA 
FINAL SPAN BIAS 12.45 7.78 16.75 166.00 NA 
AVERAGE ZERO BIAS 0.00 0.03 0.10 0.00 NA 
AVERAGE SPAN BAS 12.45 7.80 16.73 165.50 NA 
BIAS GAS CONCENTRATION 12.55 7.81 17.02 168.90 NA 
FULL SCALE RANGE 25 20 50 500 500 
UNCORRECTED CONC. I I.OJ 8.68 15.43 8.00 NA 
CORRECTED CONC. 11.11 8.69 15.70 8.16 100 

PPMV c 3%02 /l/))} 28.69 14.92 182.8 
LB/mm BTU BASED ON HEAT INPUT (MM BTU/HR) 35.26 0.039 0.012 0.152 
LB/HR BASED ON VOL FLOW (DSCFM) 12,259 1.38 0.44 5.34 



SUMMARY OF CONTINUOUS MONITORING DATA 

FACILITY: BAS Stockto1 Forward DATA FOR SAMPLING RUN: COMPLIANCE RUN 3 
SOURCE ID/CONDITION: Austin Road LF Flare DATE: 05/03/07 TIME: 1146-1228 
OPERATOl: TRT PROJECT No. 2060.1069 

co 
UNITS PPMV,D 

INITIAL ZERO BIAS 0.00 0.01 0.10 0.00 NA 
INITIAL SPAN BIAS 12.45 7.78 16.75 166.00 NA 
FINAL ZERO BIAS 0.00 0.05 0.10 0.10 NA 
FINAL SPAN BIAS 12.43 7.83 16.75 163.90 NA 
AVERAGEZERO BIAS 0.00 0.03 0.10 0.05 NA 
AVERAGE SPAN BIAS 12.44 7.81 16.75 164.95 NA 
BIAS GAS CONCENTRATION 12.55 7.81 17.02 168.90 NA 
FULL SCALE RANGE 25 20 50 500 500 
UNCORRECTED CONC. 10.65 9.02 16.41 &.68 NA 

> CORRECTED CONC. 10.74 9.03 16.68 S.84 100 

I PPMV c 3%02 15.58 176.2 
LB/mmBTU BASED ON HEAr INPUT (MM BTU/HR) 0.040 0.013 0.145 

~ LB/HR BASED ON VOL FLOW (DSCFVI) 12,308 1.47 0.47 5.37 



DATA PT 

I 
2 
3 
4 
5 

6 
7 
8 
9 
10 
II 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 

AVERAGES 

BAS Stockton Forward 
Austin Road LF Flare 

May 3, 2007 
RAW DAS DAT A - COMPLIANCE RUN 1 

TIME: 0923-1006 

DATE TIME 02 CO2 NOx 
%VD %VD PPMVD 

05/03 09:23:38 9.06 10.56 17.74 

05/03 09:24:38 9.39 10.08 17.45 

05/03 09:25:38 9.10 10.37 19.10 

05/03 09:26:38 9.46 9.90 17.69 

05/03 09.27.36 6.06 10.00 20.20 

05/03 . 09:28:38 9.01 10.57 18.59 

05/03 09:29:38 9.26 10.07 18.19 

05/03 09:30:38 9.82 10.13 15.95 

05/03 09:31:38 9.18 10.34 17.84 

05/03 09:32:38 9.38 10.07 18.04 

05/03 09:33:38 9.29 10.24 17.89 

05/03 Ul:J:34:31l l:l.17 10.28 18.29 

05/03 09:35:38 9.30 10.49 17.60 

05/03 09:36:38 9.37 10.13 17.84 

05/03 09:37:38 8.85 10.46 Hlll!l 

05/03 09:38:38 8.98 10.65 18.89 

05/03 09:39:38 9.29 10.00 18.34 

05/03 09:40:38 8.94 10.49 19.49 

05/03 09:41:38 9.16 10.43 18.44 

05/03 09:42:38 9.17 10.38 18.79 

05/03 09:43:38 8.93 10.38 20.19 

05/03 09:44:38 9.23 10.02 19.55 

05/03 09:45:38 8.74 10.89 20.09 

05/03 09:46:38 9.39 10.28 18.10 

05/03 09:47:38 8.43 10.92 20.89 

05/03 09:52:38 12.89 6.93 12.05 

05/03 09:53:38 12.63 7.44 12.29 

05/03 09:54:38 13.10 7.00 10.94 

05/03 09:55:38 12.96 6.92 11.75 

05/03 09:56:38 13.07 6.94 11.45 

05/03 09:57:38 12.96 7.14 10.85 

05/03 09:58:38 13.05 6.94 11.00 
05/03 09:59:38 12.89 7.11 11.44 

05/03 10:00:38 13.22 6.91 10.60 

05/03 10:01 :38 12.81 7.27 11.35 
05/03 10:02:38 12.90 7.00 11.20 

05/03 10:03:38 16.68 3.59 6.15 

05/03 10:04:38 16.61 4.07 5.85 

05/03 10:05:38 17.74 2.62 4.50 
05/03 10:06:38 17.33 3.66 4.55 

10.99 8.76 15.28 

A .5 

co 
PPMVD 

27.1 

22.2 

20.4 

18.8 
21.0 

19.3 

16.5 

13.2 
13.4 

12.6 

11.6 
11.9 

11.2 

12.0 
1? 6 

11.5 

12.0 

9.7 

10.3 

10.5 
9.2 

8.7 
8.7 

9.7 

8.5 

11.0 

0.0 

8.0 
0.0 

0.7 

22.1 

5.1 
3.7 

6.1 

4.6 
2.2 

0.8 

0.3 

1.2 
0.0 

10.38 



DATA PT 

I 
2 
3 
4 
5 

6 
7 
8 
9 
JO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

AVERAGES 

BAS Stockton Forward 
Austin Road LF Flare 

May 3, 2007 
RAW DAS DATA - COMPLIANCE RUN 2 

TIME: 1030-1111 

DATE TIME 02 CO2 NOx 
%VD %VD PPMVD 

05/03 10:30:44 9.27 10.30 19.40 

05/03 10:31:44 9.72 9.86 18.49 

05/03 10:32:44 8.96 10.07 20.34 

05/03 10:33:44 9.40 10.37 18.80 

05/03 10.34.44 9.76 9.66 16.15 

05/03 10:35:44 9.46 9.87 19.05 

05/03 10:36:44 9.62 10.04 18.30 

05/03 10:37:44 9.75 9.76 17.80 

05/03 10:38:44 9.33 10.24 18.45 

05/03 10:39:44 9.91 9.99 17.75 

05/03 10:40:44 9.27 9.93 19.74 

05/03 10:41:44 9.91 9.83 17.35 

05/03 10:42:44 9.48 9.76 18.55 

05/03 10:43:44 9.58 10.28 17.80 

05/03 10:44:44 9.53 9.70 18.34 

05/03 10:45:44 9.49 10.13 18.05 

05/03 10:46:44 10.03 9.58 17.10 

05/03 10:47:44 9.58 9.69 18.35 

05/03 10:48:44 9.02 10.76 19.29 

05/03 10:49:44 10.01 9.34 17.70 

05/03 10:50:44 9.03 10.43 19.89 

05/03 10:51 :44 10.79 9.08 18.80 

05/03 10:54:44 13.67 6.78 9.60 

05/03 10:55:44 13.05 6.94 11.45 

05/03 10:56:44 12.98 7.07 11.70 
05/03 10:57:44 12.74 7.17 12.05 

05/03 10:58:44 12.72 7.04 11.85 

05/03 10:59:44 12.76 6.97 12.30 
05/03 11 :00:44 12.96 8.81 11.45 

05/03 11 :01 :44 13.13 6.96 10.40 

05/03 11 :02:44 12.44 7.19 12.55 

05/03 11 :03:44 12.63 7.15 11.80 
05/03 11 :04:44 12.97 6.98 11.15 

05/03 11 :05:44 12.64 6.95 12.00 

05/03 11 :06:44 12.20 7.53 12.55 

05/03 11 :07:44 12.72 7.40 11.75 

05/03 11 :08:44 12.59 7.20 12.10 

05/03 11 :09:44 12.46 7.56 12.95 

05/03 11 :10:44 12.63 7.34 11.80 

05/03 11:11:44 12.39 7.40 12.35 

11.01 8.68 15.43 

A - 6 

co 
PPMVD 

3.0 
3.5 

3.2 

4.3 
5.7 

6.1 

7.0 

8.1 
7.3 

8.8 

8.9 

7.8 

8.4 

8.4 

7.3 

7.0 

8.4 

7.3 

6.9 

7.8 

6.2 
2.7 

19.4 

6.4 

5.9 
3.2 

12.4 

1.5 
1.9 

36.7 

6.5 

1.2 
35.5 

11.6 

0.0 

10.7 
17.1 

0.4 

1.6 

3.9 

8.00 



DATA PT 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 

AVERAGES 

Austin Road LF Flare 
May 3, 2007 

RAW DAS DATA - COMPLIANCE RUN 3 
TIME: 1146-1228 

DATE TIME 02 CO2 NOx 
%VD %VD PPMVD 

05/03 11 :46:28 8.76 10.61 20.29 

05/03 11 :47:28 9.48 10.46 18.29 

05/03 11 :48:28 9.51 9.90 19.00 

05/03 11 :49:28 8.59 10.71 20.69 

05/03 11 :50:28 9.10 10.58 18.54 

05/03 11:51:28 8.64 10.37 21.29 

05/03 11 :52:28 8.35 10.91 19.84 

05/03 11 :53:28 9.32 10.51 18.74 

05/03 11 :54:28 8.75 10.42 20.10 

05/03 11 :55:28 8.73 10.87 19.10 

05/03 11 :56:28 8.25 11.00 21.29 

05/03 11 :57:28 8.69 10.04 19.74 

05/03 11 :58:28 8.29 10.93 21.19 

05/03 11 :59:28 8.79 10.85 19.89 

05/03 12:00·28 R 40 10 !lfl ?065 

05/03 12:01 :28 8.71 10.59 20.44 

05/03 12:02:28 8.67 10.92 20.10 

05/03 12:03:28 7.99 11.43 22.60 

05/03 12:04:28 8.75 10.33 21.55 

05/03 12:05:28 8.45 11.21 22.35 

05/03 12:06:28 9.09 10.40 20.15 

05/03 12:07:28 9.55 9.90 18.84 

05/03 12:11:28 13.01 6.96 11.84 

05/03 12:12:28 12.87 7.11 12.29 

05/0J 12:lJ:26 12.65 7.06 12.25 

05/03 12:14:28 12.63 7.25 12.74 

05/03 12:15:28 12.39 7.30 13.35 

05/03 12:16:28 12.90 6.90 11.00 

05/03 12:17:28 12.87 7.13 12.20 

05/03 12:18:28 13.30 6.88 10.75 

05/03 12:19:28 12.65 7.45 12.05 

05/03 12:20:28 13.32 6.53 10.79 

05/03 12:21 :28 12.94 7.07 11.70 

05/03 12:22:28 13.23 6.83 10.65 

05/03 12:23:28 13.11 6.72 11.69 

05/03 12:24:28 12.81 7.28 12.05 

05/03 12:25:28 12.86 7.20 11.64 
05/03 12:20:21::1 12.1:11 6.79 12.40 

05/03 12:27:28 13.16 6.74 11.19 

05/03 12:28:28 13.32 6.77 10.40 

10.65 9.02 16.41 

A - '? 

co 
PPMVD 

7.0 

7.1 
9.5 

9.6 

10.5 

11.3 

11.5 

12.8 

11.2 

11.7 

11.6 
10.0 

11.0 

10.4 
103 

9.8 

8.7 

9.6 
6.1 

5.4 

5.2 

4.1 

8.1 

5."i 
2.2 

3.4 

1.0 
5.7 

1.6 

18.7 

1.8 

20.5 

6.9 

13.0 

8.4 

0.6 

15.4 
1.6 

11.7 

15.8 

8.68 



sc~c 
CONTINUOUS EMISSIONS MONITORING SYSTEM TEST DATA· 

Test Number: CtMr-fi).1 Date: ,S--]-C7 
Client: f3 /}5 -- Condition: A-.f A>uJ" 

Location: ~5,,,J Operator: e;R.1 

Unit: f-vMl-G Barometric: fr::,,10 
Gas TemQeratures 

Stack: S,P. I'S"~ (?2 '(Qf> :y;C... Stack Knockout: 57 o,-
Probe: ~'T Ambient: 60 °~ 

Heated Line: µe Chiller: J<f~i"-

Analyzer Values N6-,_ 
02 (%) CO2(%) NO" (ppm) r:o (ppm) ~82 tppm) 

Analyzer Span Range 2-S- "2-o _51) Sb~ 
Mid Span Cal Gas Value 12.~5"" 1-~(L- f7.o"2....- i6&·9 
High Span Cal Gas Value 2;.o?:, JC:.-t'1 '--{ z_. 0 6 ,:·lls-.1 if.--, I 

As Found Analyzer Readings 
Zero D.c::, ( 0-(\() O,<::it\ Q.<) 

Mid Span n..~-, ·,.-19 IC q ¥. :- /6s,, Iv~-- 0 .<?Q 
High Span ·z i •OS" ;(:,,7o 41, ,J; 4'2.S- q. IJ0r-11,fJ 

Pre-Test Analyzer System Bias 
System Bias Zero Q.C() C.-~?, I 0, (C) 0, () 

System Bias Span i'2-4-({., I --,,79 ;6.,7) I ibS-3 
Sample Time Raw Test Data 

Point Start Stop 02 (%) ' CO2(%) NOx (ppm) CO (ppm) S02· (ppm) 

(RZ-3 lO~b 

'. 

f>k-1'-l'N \Mc'le-'1.J <"j"(N\~ S'C.P-M S'~l'(. l 
oq23 ,"?,)7 l~N 
()l'f '/6 l"J 3R ;~·, 
,oo '3 r:33~ · LS'iiR 

1,·· 
,, 

Post-Test Analyzer System Bia..<il '' . . : ; ·-, :.;. 
'• 

System Bias Zero o.cr::, 0.-<lS- OdO - -O.,cc :,• 

System Bias Span 12.'-1,if, ,,&'2- /6.70 i65".0 
Post-Test Analyzer Calibration 

Zero 
Mid Span 
High Span 

Test Results Summary 
02 (%) -· CO2(%) NOx (ppm) CO (ppm) S02 (ppm) 

Raw Average /r1J;c, • 'x~1G I r:-2-x /o. 3 K 
Corrected Average i/,o'X ll x-n1 /5" •. ~~- /0, hi 



SCEC 
CONTINUOUS EMISSIONS MONITORING SYSTEM TEST DATA 

Test Number: Cc-'••S{3) 2-- Date: ~-J-67 
Client: GA'S Condition:· lfl.f /-o~1-.ii) 

Location: . ftvsVIIJ Operator: 7/Lr 
Unit: fcAtt£ Barometric: )d.( 0 

s:P. 
Gas Temeeratures 

:J( 0(, Stack: t S-S-o (a 'IoP , .c.. Stack Knockout: 
Probe: l~T Ambient: 65' Of-

--
Heated Line: N'k Chiller: ?, 'f °'r-

Analyzer Values 
02 (%) CO2(%) NOx (ppm) CO (ppm) S02 (ppm) 

Analyzer Span Range 2S- '2-o Sb 9)0 
Mid Span Cal Gas Value i'2--~S- /, r-,-i. 17,ci.. f6Y,q 
High Span Cal Gas Value .. 2(-~3 . /l-i ,6q (f2.(;)i,, 'f'l,;S:-, I 

As Found Analyzer Readings 
Zero 

Mid Span -., .·. 
.. 

High Sp~n ·; 

~ Cc"'1l- Pre-Test Analyzer System Bias 
System Bias Zero -:PD'Sl 0--~~ C\ .. cs- O,iQ l\,-C!O 
System Bias Span l ?..,~·y I 1,R1- /t-7o I /6c;--o 

Sample Time Raw Test Data 
Point Start Stop 02 (%) CO2(%) NOx (ppm) CO (ppm) S02· (ppm) 

/030 ; j (I i 
" 

. , 

-
/-1Jt:61 err'/ H,c;;,t;,'1lj 11 #.,f,c Sc.FM J'()fU( •1r::ff!. 

lo '.1o ;,337 tSS-"L 
lo S'l> i"33S IS-S-0 
,-, It) t'3 36. /'::,5t,., 

-

" 

Post-Test Analyzer System Bias 
, . 

' ... ; \ ~~· 
,•: 
,, 

•, . :·• . 
System Bias Zero ().CO o.o, o, ;o 0-0 '.·: -·).:,: 

System Bias Span i2 •'f~ ,-1~ 1~:1s- IC.t..o 
Post-Test Analyzer Calibration 

Zero 
Mid Span 
High Span 

Test Results Summary 
02 (%) CO_z (%) NOx (ppm) CO (ppm) S02 (ppm) 

Raw Average l I • r> l ~-- ~-~t rs.'-f J X•()~ 
Corrected Average (I.\ I A - }9.69 ,.~-ro 8 q, f, 



SCEC 
CONTINUOUS EMISSIONS MONITORING SYSTEM TEST DATA 

Test Number: ec-µS J1) 7 Date: S--3-(::,1 
Client: I1d'S " Condition: l!rf F<:,<i .if';> 

Location: ()ru{r7,J Operator: 'T/L'f 
Unit: (-'tk(l.,£ Barometric: 70.,~ 

Gas Temeeratures 
Stack: ~.P. 1 s-~ ~ 'rbl' r.c. Stack Knockout: 37 '--r-
Probe: \t\7)'[ Ambient: 6~ "f. 

-

Heated Line: NA Chiller: ]({- OF .. 

/ 
Analyzer Values 

02 (%) CO2(%) NOx (ppm) CO (ppm) S02 (ppm) 
Analyzer Span Range 2.S- 1,a r;o So6 

Mid Span Cal Gas Value t1·IT 1.&i'L t 7-o"'L- /6R .c, 
High Span Cal Gas Value 2(-o1 l6-6q t.f2.,ob <f.'l..S. / 

As Found Analyzer Readings 
Zero 

Mid Span .. 

High Span C 

~ Pre-Test Analyzer System Bias 
System Bias Zero Qetv\5 - -~ ().Q 0 a ... C) I O•lG (1.,() 

System Bias Span (}ttfr \2-~, I ,.,i /fo.?S- I 1GG.o I 
Sample Time Raw Test Data 

Point Start Stop 02 (%) CO2(%) NO.x (ppm) CO (ppm) S02 (ppm) 

j \t.f{ ~ 

I 

I JU'l_, 

; i 1.-·r 
. -

~<.,fr'{ p.,(e7tf'tL5" 11,v\,t"" <;c F-M S'ThQ< 'TeP 
i 14' i''3'3 6 ,s~ 
,ioo f?'3 K 1-s-s-s--
i ·2.. '2-c I'; 1S- rS-S-"'2-

.. 
, . 

.. I ·.: •' 

Post-Test Analyzer System Bias , .. '; '· ~;:_ 
'• 

System Bias Zero D,◊O I (), O'S 0.10 Q.j :- . 

System Bias Span ~ '2 .43 7.&3 l~:15 l(,3 .q 
Post-Test Analyzer Calibration 

Zero <.). CQ 0. Q'"l.. -O.O\ o-o 
Mid Span j"Z..,Sc, 7-'B4 '' ,<i/) i 66-·2. 
High Span 2 t ~as- if:.-73 ·· 41,~ ca 4-Z.s-.~ 

, .. .. Test Results Summary 
02 (%) A -C~(%) ., NOx (ppm) CO (ppm) S02 (ppm) 

Raw Average 10. Co'(' q.01... 1 Ila ,"fl ~., g 
Corrected Average i0.1'-/- ~.03 /6, ,-5\ ~ ,t'f .. 



I 

'[ 

I 

>f 

~ 
~ 

~~i I I I I ; I I i :: I; i ! I I : : : ! j' I i ! I ; ! i '. i i I i 11 , ! I '. ; i I I l :r·•1-j -I; 11-; '.~I-; -i '.,,: r;I i -1, l 1··T:~~.r r1·1 n_ 11 
1

,1 -'r ! 
I I I I I . I ' I ' . I ' ' I I ' ' I ' I . I I ' ! . I ' ' . I ' . I I • I i ' I 001, • ' I 

r~t:,, .. l .. r1.·;-/'"!''I·H+f .. :.;.1 ... ·:·Y'i"~·'·; .. ,;.,I : Lf-L· ,.Lf +r ·f Jl"~l dJ;l1··.:..T .. L; ... l . .:...; .. 1···1. 
1/, i ! i I : i H-1+h: I ; I • : ' ! ! I!~··; ·t- ~ 

I I I I - I'. I I . ' ' i I I I I. I I ' I 11 · I I I I I ' I ' I 
• I j I. 1 I I .

1 

: ,U I ... ~ i J,., . .'. i : I I , , ' ! I j 
1 1 

: I I \ ! \ : i i . \ i \ , , ' , i ; '1 ; I \ I I 
; -; j_j-~ ~ ·; . -; ··-j -· ·-· ~- ··- -· --- ---- -- ---

1 I' I I; I.-,··:,···:;""' .... ,·.· I'·-~'": I:: I il'1'·'1:···1 l~·!'"i'( '· L',1'{'~·-'1 l' ·. :8,.ll!bi tljx ! ·, ,0.,,.1 ! j Ii 1·,!·r: i]: . ' r-rr-, '',!I! 
' , ' t ' I I I , , , t I I , 1 I , l 

'~;s,l'f r-·+·~,'"j"'('L:.:::.:; .. ,,~.,:(i;;;,:.,,f'•i;·,,:,,,~,,.:\"."\';':"t;; ,;~, .. il: .. ,.,/111. T,.;l:,,f ;,:·: .. .r.,(j .. ~~.---·-:•i·;-·1·~· ~I: o/'., 1-·I· : :-! 7 : Ji t i l-i / f :,- t ~ >-: ( _, . ' . .j I • I ' ' i ' ' I . . • 1 I I ' I I • ' • f I ' I I _ .. MANUAL--- , . ___ : Mo. 1' ,,03:,.Q7_ 07.: 3:7 . . -- ·-'· . .!.. : __ : .... --- : - ·- - .i. ·- · ·- _ _! · - ... : :_ ·-· · -· ._; ··-· ·- : - -· ·-+ · 1-·· : --
1001 j i' / ! t 2 •: 1s; ·1oe1 ~ · 11.~0·2· 'i.11·1.jf:31:r, •. 2,,:, '.003; i,·:o.,.Ol4(.•Jrr1*·l_ lqc/4 !:I o::o;ro11: l);A-s- :9il.11 

I ' I ' \ 1 • " I I . I ' . I . I I ' . I I ' . . I I ' I I . I I I ' I ! ' • I I ! I ' 

, • 1 . . I • • I : : • : • : 1 . } 1 I : 1 < ., ., • • • • 1 ... 1 ,. .. ! _ _j ! : • ! .. : 1 : · J ; .. • 1 • _ ; 1 .. ---- -'··1----
: I : . . ' I . ' ' I I' . I I 

. . I I . ' I I 'I I .. ' ' •,•· 1·· ~' ,., I i ' h" I .1: I I' ·1·1 i I· 1 MANWALI I; rtoJ,10.3:,07 O'l:341 1 1·!· 1· : i ,:: I 1.1 :1,I Ii I I ,l.l .· • ,::• I:I; 1 ; 

.- 1: 002 : , ; .: 18 FD?T< ,- i 003 • ;· :·o.;001 H. ") , j. i 0041 i fi ·i~. 3i cc-;-· ,-1 - -- · - · 
~::;,::6,~.J .... ~ .. ,.~ ... L. .. ,." ... L.'. ...... LU ... : ... t .. J .. ! . ..t.J...i .. 4 •• , .. .1..:...t ... ..r.r,1..~ . .l...L! ... [ .. ~ .. U ... ...i.~.,, .. u .. L.. i , j , I 1 ! i : I : ; 11 i 
_ .. ·:,-:: 1' : .. : : i I ! ' .. i; 111·: ! ; ! i I I. I:. I : ! .,•: ! ·1 :. i I: I: Ii I Ii I' I I'!.; I 

. . I .. I ' ,' I . '., ~· ' I ' I . . I I ' . ' I I I I ' • • I I • I . ' ' ' r-1~~wqL, I I : . I Mq.l' o, ... 
1
o7; o •1 :_.~ •• 01 . ! I 1 1 1 ' 1 1 ! I 1 . 1 I , I I I I • : , I : I I , I : , i • " , IM, 1 I I I I I : 1 I 1 : 1 ,< 

_\ 0.01 ll ! ·-·. o. o.o 0:2. r.~ ···- .. 0.02 .. ! ._ I ·-0,02 .C. 02!:{ - __ oo:s. -. ! :_1,1 .. 9.7 .. t-lOx. 1• .. : "1! .. 00.4! - ,· ·-· L.O.: . .ci-..! !:__ __ IQ_z :.~_ .. L'C!!:£..C,;.. 
j ' : : I . ' I I i + i : I I I • ! : I I 1 : ' : ~ • I ; I I I i I ' j ' ' l - ' J I t • I ! ! . t I .~~t .. .f-..... 1 ...... ,JJ..j ... :..J ... : ...... ; .. _ .. 1 ... ) ...... , ...... ; .. L;··! .. J ..... , ... ; .. ; ... [ .. ; .. .!..~ .. 1----i .... l.J... .. +L.; .. ; ... ; ... 1.?..ft-~J1~.-~ ..... ) ... : .. 1 ... ··t· ··;_···r--l .... L.+L· .! ... ; .. l... .. +..:-.. ~--1.+1, ).; ... h ! 1. i '. l i 
~mJJy:··r .. ,,; .. ::"I·:::~:o~·:::;:rr·: ... : ... ~r ri-r r i; :·i :-i t: \ 11 1 : : : 1 ; r: -: : ,: ·: : t T :n ; -1 r :- ; 
... 

1

.001.,.:. 121so '.0Q~.r..~ _ ... 002 .... _J 7,!82 .. co2 1
1 ,:.I .J 003 .: .. : .. 8.'.3:4pwL ! __ . 

1
.004; t, ._:si.3Lc,, __ . --~ -~--~ :., [/.1/tt,: -M•~t' --

! i i ' . I I ' . i . I : : I I . I 11 i ' 1' 1· I : ! I : : ' ) I ! i I : . i I II '. j I I ; : I I I I I . l ; I !. ' ! i ' i" : i 11 I; 
1

0 04 t ! . ! ' , · 1 ' ! ' , I . ' , j I U U 1: : ; I , 1 I . 1 I · · t 
1 o' · 1 1 

J 1 a '. . 1 
• • 2n· 1 

1
• · 1301 , I i I I I ·1· 1

bo::iL:::r:: ·:};;;;L1mL1~,;;J,JJ_.JJ,,~i"'''''LJ .. J,,l .. bi7.'J .... t.L..ld:m;i .. ,."'i•-t••· · 1 , .901 1 
! 1 

, 
1 1 1 I ~•-1 1 . 1 r • 1 1 i 1 1 : i , 1 i 1 . 1 ~ 1 1 , 1 ! 1 , , , 1 , , • 1 1 , , 1 1 1 · , ,a 004 , , : I 

-:·;.l~~J;L· :-r; -r-1JY.,l~31: 1~7; ~;·=·213;~ i"l\"i '."I:··, ;-i ·~i ;•~·r -; ;, I j; :·j r~; ! ... : i ;·i 1r :·i 'j-:·: ~r-i ! i .. ;i :r; ! i J('i.~ j" 

.. Pnl; 11
11/01_02> .. :!.:0I::l .. _1,

1
}1.2:~Q.?I~. :Q.f:

1
1:~-J~y,.1{i:t1.f:~__1.!oJ!4i--.~-:~~19_.:1.~:0[ 11 I i&iu~ir!r!s.1 _, 

: I I ' ' ' 'I I I . ' I ·1 I I I : ' I I i i. I I I I i I 1 · I I I I I I I I. 1· I. I '.I; It I I ·, i 
,o. 00 1 • , f , • , • I , • I I ! I l ' f I ' • , ' 1 1 ! iJ, 003, • I • 21 

L...,L:,, ,.J,.LLJ ,.L;J,J.L,_.. I ..... ,L,.L ,,.l.,J.,,L.L ,J..LLL..,:,,.!,.L!., .,;.,.,,.i .. L.:m, .. L•••j'H~~?• ! ! I I I I I I 
·-i-.. ]-· ·7 ·1·· .... ---~----·· ·-'. ;·· ·~. r 1·' '[ :- -'--1 ·-· ·-: i• 1~ ... , __ ... ,, :·I j-" 1-· :-1· i--:-1 :--1 r-; !';-· --~· i-: .,· .. : 1·1, .. ·1·:-· f: i-~· ·-: 

I ' I ' I ' I . I I I I I ' 1 1 
, • ; I I I' ' I I j I I M8t·IIAL Mo.:.- •. 03.07 07,:19 I I I l.1 ,•I ,, ! I ! I I I :' '. i. !1 l, ' 

9...9t ! :. ~ __ Q J. Q ,j _Qf ~; '. : ! _Q QI l . ~~ .! o. o~JI.? 1 
Y:_ ! J Q ~;,· -~ ! _: 11[.!o .. ii r

1
19-J !..: ! _ ~ q914! _: ! .: . .9_. ~_:_ r0

1
,_, ~·- l. -1,tITTj! ; ?-~-· p.;S.t _j ~ 

, I I l . , , 
1 

, . 1 1 • , I 
1 

. 
1 

: • 
1 

, I' , 
1 

• 1 · . . , . 
pz- I I : 'I • I'. i j I· 1 · I I I I. I I : I I I I I I I I ' ·1 ' • ' : I I Li =~ ' ' I ' , 

1 
, I I I , I , I , I I j 

001! I , • I j . , . I I , I I I I • I I I ' I , : . I ' I I I : I ; I I I I j .,. O? •l .L I 1::,, o ....... .,., 
I ' ' ' I I. I ' I I I ' L . I ~I. • I . -i -· ; . .-- -· ;-, . . I - I - . ~ 1 - i T i r . : . .. i ,. ! i : -: -- . : : . ·1 - i I ·· t . . I i-r i i ~-· I l ·, i .. - ·-. ;- - ~· - -, I ; : 1-' . ; r-· 1 I' i 

i I I. I : I, I I. I I .. 1 I : I I I ' I '';I·' 'l I '·. I : 11 · 
I I I I I ' I ' . ! : I I : ,.. I i ! I •,..: I I I I • ;... ' : \ l: .J 6: I ,, I ' I I I ! I I • I ' i : ! ' i ' ! . I 

, _ 
1 

• _ ' • A I (! t;:1C 1 0, · .SC rd-4 . ~ ! , : 1 • 1 , ' , • , 1 1 
·r- - -- . .. -- -·--- .. -· ~ 1 t< .. r. fij_ .. rt<1 ·-•-·•-·70 ...... ·1·.1.11- ®. - ---· __ ,!Hit--- ·-, -·· ---·-- ·--·-·-·- L. - _, __ ,. 
I' I ' I I ' I 'I I: Ii I I ! i Ii I j I :_., I I I I I ' 'I I I ' I 11 ! ; I: . I ' ! I I I I I l I I l' I: I; I I .. 

1
,· ,,!

1

/1S-~3r'.6i7·! I 1/13 S:~1'sF'1
1
4-~N

1

-1!]. ~1 ~
111

1,h 'A,·u1s
1
·T,

1
';..1114f! 'r~Pr-~1i 1 ·1:! 1 '·i 

' I I : I I • I l ! 'l 'l . • ; I '. ! I 

·,·;: 1· · ··: ··; ·-·: I ·r, :· T\1· ·:·;···:·-·--1-;·11-1-·: i.l. ·1 .. ,· r! 1-1 i-;·:-~ -;
1
-11-;t·1--·

1

-r~- 1-: r i •·;. j·;···
1
·i =··

1
- t1_·-~ -1· :1

·T; 
' ' . ' 1 · 1 · I ' I I I I I I I; I' I I 
'I t I I ' I j • ; I • I ' . . . ' I I ! 'I I • 

: ___ .. I j 1 .. _ . : · I , i ! i : I i i : I . 1 I I : ; I 1 , • 1 • ' • I · I '. · 1 ! l j ~ I ; i j ' 1 : I ' : I ; I '. i 
,·.1.'1:;:··,-,1-· ·- 1 ·-.·-i-·1·0-f'· -i-·:

1 
:
1

-:=
1
: -T-i-,-,-

1
11riT' ·:··1;-i i-t~ -i:·; ~,-ri-\T'.T:--:-1 ·-1·r·; rr; 

I ' I I! I 'I i ! I t ' ' l I ' + l • • 

;··1 i 
. I ~ I • 

Tl 
i 

·•7 
' + 



> 

t-.i. 
lv 

002 10.31 
t?. Or...,.._....h 

11o.Y.03 oa,oo_ 

, , , . I , , I ' I , ' ' ' I [ .. f ... , ..... ,n,:5· / ' I ···-···-i:.. ' , ' I . I 11 ' I I I I ' . I , . ' I . ' I I I ' I I , : 
, 

1 f;,i- ! I '1 I ; 1 I · ' ' ; : : · . I · j .:,.:;;; ·• ··;··t-;--..
1 
.. ,; ; · I l~:·4·· :r~- i I I i i 

1
1 ; I I I I i I , · ' ' I I I , I • 

i ~i , I ' • • .. , .. , c·-:"" , ,,;n,r • 2- , t i , . I I • , i I ' 

I
J !,l:tj :. 1 :.1.: .. ----·· __ ··-~·-, . :, ! ·::::.T-t':E::tL~f:~::r:J::.H 

1
~r,ld:::::t~~!!. : .. ~ .. ! .. J_ .'. . !.J.'..:. .. ----·-·-· .. -·._:_. : .... : ... _1 ! 

~
::r I , t I . , ; , , , ..... ,.\·: .. 1.1-;.t .. ,:. '1.,J:·F:,·f ~ . 1· .. ?~1·.:;·:::;f·..;· I II. I 11. ' ; ' . ' . ; I I ! : 
' I '·1' . ' I ' . : I I \ 'f• . I ' ' ~ . ' I I . I I I ' I O O · : r I ' , • · ·~·!!. ~-·~ I ; ' ' ,., · I · ' ' · ' ' 1 · 

0 I ;zi, \ : : 1 o\ ' 20 : : :m i 1.:rr 1 .. l_:;:,:i; ' • I 1.,~11:5t1"°1 I ! ' : ,oo' i :70 i ' 80 90 ' I : 
I ' ; ·i::., I I I I I • . ' ' ' ' ' ' . ' I ' I I l•:fl".Q;;i;··t··,": : ,··,····~::.-.. I. ······l·.,.~, : I ' '. ; . ! I I I I ' I : : ' : ' • : ' • ' ' ' ' ' ' I . i I I ' 
·;··~ .. :·11·:·: '.,,; .......... ··.·-·. . I.: ;··, · 'i ]Jt:;:it~~:· i···:Tf~-;,·:·,· i: .. i .T ! : j T :: i " ~· ~ ~ ; ..... ~ --.. -·i·~ .. :' :·;· .. 1·~ ~-; : . 1· 

r• i : I 1 : I • ' i . -.; ..•.• r.1 I I -<io'.i}'i. I .111::. • I I I I ' I ' I I i I . . ' . I ' ' ! I 

~~::'~o! :, ... '.-,.. .. ----····' ·····•-·I· : . ~-:--r·:.(~-;i:J;;;:~~l .. !, .. ,~~:::~::;~'!'~✓-::f~~~r111•--·-·: . ; . ; . . !.!. : .1 ! . ·-·· J. •••• ' ··-·-,-, ......... -:_1 ..... ~. ! ••• ~. ~-~ 1' 

, ... •• 1 , I , I , r ·T', ... ·l I ' . , -·-····~••.,.1,, ... ,.. I ' , , : , I I I . , i ...!..I"'· ' . , I • i ' • . 
'~ ............. , (,.; I : ' • i : . ' I r'··'. ' J .... ,.I : i-~ .. ::~r.., i : ; I i I : I : ! : I : I I ,c;-c~'ti Mr.!/ n . 0 g'U,.'L ~~;~·-·:-rr1· i l····T'."',"·':-.,,:,: ":""";••:9/)F, ·l-"", --r·'. ... ......... ·1"··· .. ·• .. r-·-: J"~·:·•r ..... r t: .... 1-rf···r.1·····(·· .. , .. ··(, .. ·(·· ·r.-·!··• .. r .. ··;···;··'" .. !··j--;-·: : i ; l 1J! 11 · ff I I I : : ~ 

'.irf~~:J~ut1ttl;;ii1irii!;:.i;; ... ;,,;;;~;.;4,,~,,;;,,;.::::-:;.: .. ; .. :: ... \·· ···;·:.7~1··· ···;··1···:~; .. i:.:: .. : .. : ... : ... l .. ::-::.: .. :: .. : ... ,• ... ; .. : ... T-:,. .. 1 ... : ... ; .. ;- .. ;.· ···(\:··~T+ .. :·t::.:~ ..... , ... ~ .. T.:i ... ; ... ,.,.: .. ::-.,:, ..... ~ ......... ;-. -·; r: ! i, ··i 

:)111~lJA1

L!.'. '. . .!.._· _i tfoy,.03 •. 07-~08:114;: '.':. L: .. i:. ! ... ;:. ! : .~ .: . : : ~.~. ,. i: l ;i.l. ! .. ~-: .. 
1 ~ ..... --'--···· i :.,.~J~: : .. .L 

· 001 I ' ; : o.• oo 02 }: 002 'I '. o.1
1 l 01 cl2 1

1 }: 003 1 16,175· Ml, x, 004, 11 . , . o,. o, co 
1
-01,A!S. , .. , 10 x· j •

1
· 1 

I ·, ' ·, I ' I . I I ' ' ' I I I ' . ' ' ' ' I I ' . ' I 0, ' I . !'YI[. I 
' ' I I ' I : : . I I ! ' ' ' !- . I I : ' I . : . ' ' ' ' ; .. 

:2,l.,;_1_1 _•_1.. ___ •••-•'-'·-·:·ooo·,•:oo:ec,c•, . .,,,,,.,;._.,,!•.!.:,•·c··••··;, .. ,..~ .. ,: .. /) .. ~.'..

1 

.. ... L...'...l . , ... '..~ .. ~ .. ! .. :_ .. : ! . '.' : .. '.... .. '. .--- .... ···-·---·•·-·'.•• .. .:..'. l. ! 
,, ""! ., I I ' . . I I . I I ' ' I . I ' . . I I I• I ' . " ,· . ' . ' ' I ' ', I • • ' • 

: I . I I : I I • i I I • I ' ' 
I I 'I: ' ; ' . . ' ' ' I : I I' I I l ''' ' ! ' ' . ' I ' 

Mm11JA1u,:I :M~Y.I0.3',P7•08:'12: 1 : ·L l:1 .: ~·! i, :t. ! I 11.1
1 

I 1 :: .I, · . !, 1 :;I,: i 
· 0 0 H-:- · · · 0 .0-2--02 ,: .. · - ·O 02 · · · .. ;·0 ,: 1:2: L· ~~ ¾· · .. 0 O· .. :,,· .. i •• • • ·1 O·d;O: HI 1 ; :-· - (IIJ4· · -;-- ·I);, VGO·- -····--.--iT~S- .. i . ..,.~b ... (\./0. 

· 1 1 1 ' 1 · 1 · 111 1 1 1 1 I • 1 · , 1 · I : : ! , • , · .. · 1 • , • , , 1 , 
i'~:a····:,1;•••., ..... J.i'. .. i,. . .,.l,r·11·i,;·: ........ : .......... , ......... i ...... L .. ~ . .i...'. ...... , .. : ................. : ...... : ..... : .... . : .!.. ...... ! ".!.... i : ; i . ' : j I i I i ' I I I ' ; i 1 : ; i ' I !I I I ; :: ... ,~,::::m.::::::::.!! .. !:L •• u H I .......... :;;;;;:m;Jummnumm1:u111umuun1xucu1.f!V'l(l~Ulllhlrt1111, 111u11i11;i,111iuu11i1ii .. ;•un,l:tUUU~••u;1u,,,,,.. •• , .• _ ................. _ ... ··•·••··•• .. -· ....................... ~ ...... .' ........ , ·"·-··· ' : : I 

l I I ' I . ' ' .. ' ' ' ' 'I' I ' ' ' ' j ' ' t I ' I I I ' I ' ' I " .. ;.J.,.L .•. :.. . ......... :,., ... ,.., ............ , ... : ...... : ........ : ···1•,··· ··········· ·••·· ·-·'··•·1·• .. 
I ! I' ' ' ' ' I ! ; i' ' . . ; ' I ' I · I I : , , I ' ' ' ' '' ' I ' I ' . : i I l . 
MAM UAL! ! , ! , tlo. Y •. 03. 07: 08: 09 , i 1 . ! i : I . : , 1 

• : , : l · : ; . • 1 : , . . ' , . • • , · : ; : , 

; .~.j~_ I ' ... ~?9~~1: .o~· :-_ . · ~.o.~1 ..... i oh.:3;~:-~o~ I~ 1 ... ~~,~F-. l .. ;_.'...., 13_.~'.~J ti@)~'-.·~ ... q
1

c~41 .J. .... j ,~1
1. oi.~.9 ~.~.l .. Ll. _ _!.~!.i. ·~!. J) !rf:O~] : 

~ 1' ; '1 ' I • . ' ' ; ' t 'J . . ' . ; ' '1 . I • ! ' ' . ' I I I 1 : • : I :-
' ' ' l I I ' 'I • ' ' I ' . I 'l ' I I l n o 0:2 1 I • 

1 
. . . . j 1 --~·'····· ...... ·-;--· .. ··: ... , .. ; ........... , ............... ~ ... •'j•· ... : .. ; ............................................. , ... : .. , ..... .1 .. +··'··1.Lt... ... J..... . . i ., 1 

1
, 

.~ ... ! .~L.! .. : .. _.:.. ............. :_ !:! 1.: ... : ... : ... : .. il .. _ .. i! I._:,.: ..J ... 1 .:..:..:.<..j .... Ll~.l:L ... ~-.:.!: .i.L .. j .. 
mAMtAL 1i1., t:lc.:,:.:0:3,0?,oe:011,1 

1
·: , : 1 : ;. ; 1· 1 .' I, : 1 1:,

1

:, :j•l1•'· :! 11 ;J.:.,, 1 ' 
;001 ;,

1

1

20.5902):·, 902 ;,I ·3:3iC2); 003 4.j1·3M11 x·:· 00
1
4 !o.oro::

1

;

1
·,IN.~ ~f,: 1

1
/i":'',c 

, , . I l!·I · • · ,! I' · ' , I 
I l I I • j 1 , 'I I:! , , ' 1:1li!I I' 1 

)~: ~T ·1 ··: ::--·-···· ·· ...... _(.,.,h;: r·.._: i t <· .: : · -1·: i. ! :- .. ,; , , : .... 1 · : · : - · 1 i: ;-;-: ~ '. i , .. ,.~ t~1: (/ ··: 1 : 1 ~· 

··i;i·rr-<i,li··:···t····(IT-~-·····:·········-:·~··'······:-""'T j ; j······..l1 .. :···,1·······•'"·i""•·;-··";1· .. ··r:·· ·-r-·1··-r:·· ··: .... ·r· .. ····:··r":" ·······: .. ·:··r··-, ;: .•. I ::-:'1: · . ' I : I ; I '1 

I I ' . ' . ' I I< ' I ' I f ' • I ' I 'I 

: fJ"~~uA:L; - ;0.:6;:· .. 1ff/{03-~P\·~r·0·3·r I \;;I·~: t) II: .. J~3·,: ii. i-~I:~,[1i ~10:i:-·--: . Jo:4· ---·1 oi,.~o-j e,i·:'; l i .. ,,~r ~f~ 1ti0,, ! 

i I I ! '1·, . : ,· i l: I , I 1'. I, ! : t I i :1 i, . I , '~(ro'; 11>, ~r.--.· ,Jio: 
I , I , I ' ' ' 1 I ' , 1 [ t , I ! 1 ~ I I I / I j 

c-•. ··-•·· .. ---· ... ··- ..... ·-•· ·-L-·-··•·· ---· ·1··~-··· ....... ····--·-•·· .. --· .. ··1·- .. ·---•· .... . 
6°~"l1 .. r·,i~ ·····--- · ;-~ :-r 1--~~;;·t"·, ,.,t;2t:r ,r·tV.?Flr· .. ,··:;,~-"iti·- -- i"'i : 1 i r··1--:·ntt1 :1:-1 1t.~1d:.t;;;1:JJ 
~~l~tJ:::,i:ir+:\:·p!< .. -··. :'.'.'.;::7:-:.~ ... : .. j·::: -~"--·'·''-:+:~~. ~1,:t+~~J.~~~~i;'.;:::[:}J::·!·.:t-::~I'.:t1;;i;.t;;·:;r(r;.;:.~;~:i~1:·: ::f;.~;r,:ri;;\l.:;;Fi;:{f.i;::'.:::'.:\:::~;;;;:::::.;;;i++;1,.:.:.t.;)l:.J,:.;t1.:;"1·J1:·. 

I I I l I I I ' I ' I I I I· I I I I · ' ' I I I I' I 1 . I I· . j' I I r:s ! 1 • : 1 ! I , . • I : 1 : : , • • . : • , 1 ! . . 1 i : , i. : I . , 1 : 

·002-· ;"·· · ....... I :· ······ ... -. !: · ·; .. , .. "··--· 1·,: ·7-·: .· · ·r•··;·~ ... :-j-·-·;i·~-·.- .. -· ~·:;-,- : .. i/" · 
• 1 1 ! , 1 ·, 1. ! . · I :I I I · I . , l I 1: '1 1 : : I , I I,·,· : . ! 11 ·, I ~· 11 I , j I : I ' j I 1 ' • ' ; 1 j I . 1 

' I , . • 0 1 : , i ' 

!.~1::::l1• .. :~l::-.:.""i'''!"i"'"'""!'·"""·""'·":'··l··'···l···;·"·l"···:--··"
1

1·";..,,,,.,.m, .. ; ..... ; ... : .. U ... ~ .. ;.J;'1· .... ; ... '.~i j ~l : ... .:,+ . ! : '.; i+:-1,, I:;: : ; ,J. l i 1- r· ! I: I 
2 

· I 1 1 · 1 , I· I • 1 1 · · · , · · 1 · 1 1 · , , · · 1 , 
--~lAll.llA'LlJ ... ! : ; ~ MtY !n',: b.~ .. :J~: 4-1· '._:_.:: ' .J_J : l :.L__._.: : I [_:_L ... ! .. !. -1- .. l~--~ ! '.. 

1 i.1..: .; 1
1 
l .L~,1 ~ .. i · , .. 

r. • ·1"' I I , I ' ' ' ' ' ' ' 11 I ' I j , . ' , , I ' , 11--ra. "'1 ! i '•' I •001 !1::010001·,:,, ;002 l:1.!08C:?p: 11)03 ! li8,1,6Nx' 004 I 1 0
1
.0,CO .:1 vl~ :r,-?x, 

! I I ; l' : ; ' ' ' I' I . 1., I I: : I i I I l I I I I' ; ' ! i: I ' I I ! I I I j' ': ' Ii 
i;:"9» .. ~ ! . I_:+,! '. .. '. __ .. 1 

: :_~.\.. • ! : ·-~· . , .... !7.·.s : j . 
1 

• r·-: [.j .~ , .. : .. L..i __ . ; : ! • L.:J.~ • · '. ! . ..:~ '. · ! .. !- I · · ~ 
,·TT '"FT1r:·~·,T··,,: .. :T·;r: .. r·rrTTt'Tlt':1iTi :ri 41'! 1 ! · 1 · 11 · · 1.1 i i : I i I i I· · : , I l Im 



> 

f--1. 
w 

J 20,,.,,._.,..h 
Mo.Y. C3 O':I• oo_ 

·uv,t··;······,···;···:··,··· .. ···:.···.········ .. · . .-··:·······.;r· .. ··;· ·:··,·· . ' ... "'."':'".···:Ti".i ... , .. i ... , .. , ...... ;··T·r··;··t·:··'"·;··',"'i ... ,.,;..., ... , .. j·•;-"(;· .. ,. ... "·i··; .. ·:··~ .. i ... ; .. j··,··j·"l···:·••:··'·--:···j·······'··,";;,;.;.;.;;···, I '. I . ' I . I I \ i ;IJ i I 

r
T- ·.1·11·,.·1, 1·1, ..... --· .... , ... , ·---1,-·· .--.--. ··:--.!,, i.~ .. 1 ···:·· ... '.·- .. -··, ·-.7, ...... -, ·1 , .... , .... : ·~· ... ·_ iT,-··,,' ... _. ---.. -r··-·.·:.---·.I n i -, : .. 
I ' ' . • • • ' ' '111 . v.-,. . I I I . I. I : 1, I • I . I· 11 I . I l I 'I' 
i MANUAL i : : • I . f·la) .JI)~.'. 07 I 09: 117, I ' .": i i ' i . I I : . I . I . ! I : . ' : ' I : I . : ' ' I ' ; i I I : ' ' ' ' I ' i 

-'1 P,011.u; 1no~) qi ;c~ l .. ~.
1 
.'..~Q~ l_

1 

: :_1 o, -!_~3- _..ol? :"~ .. : .: Q~~;; ....... ~.~: ~~J.!!o. !!10} J. J~4i : ·_: ~~~ ?.:.~ ~-.. llJ~U.J j Cj)\_1._ I J !_. i 
• , • 1 , , . • , , I • ! . 1 , 1 . , . 1 . : I . . i , , I I 

1 

. , 

1 

· 1 . . . , I · 
1 

, 1, 
,,,~ 1 , I :· ~ • ! · , 1 : , 1 , •.. r 

1 1 1 
• • , 1 ;.) : 

1 
1 , ! i : .. ; i 1 , 1 : ; : 1 .• ; ; • : , ! '. ! : . · . '. : . . ! : 

1 

~r~ 
--. -- ------ -------- ·- -·--- - ··r- ...... i-· ·• --····· ·-·- ......... -. ·--·. ·.-- .. ·-- ·--· .. , .. •-·•·' -----------·-···· '· .. ·---· ·-.... J I '_i. 

I I I : I I: ' i' ' I' ; . ' I! . i ,.: ! I' 'I Ii : . : 'I: i : I. i I I 1· . I I I 'Ii ! ; : i' ; : i I' 
·M8NUA,L :1 .,t:fo.~t,1 -ri.07 09:1141! ,!, :: 1 1 ,I I i •; 1 :1 1

,1 . I ·,' .I .-a~ .. ~ 61 <: .. I 
·l1J1-j' ~ i ;Ji4,tEfi( _1~01~1, :1 '.J:,·171 ri?1r! .. !. ~1.ri ) ; !.1'!1~:1L ,·. t '.~~, .. 4: j .. !, .. l !.}·\.?.9_1_,_. ·.~~'. ~; .. ~ !i_/ !. !{11 tJ 
·o:rr: 1 , , , • , , , . <! 1 I , 1 , • • • , ' , • ' • f ' CO2 • 

rti::±::r ::(::::::·; .. :· ... , .. ~.···:··'•,:,.;"''."''''; ... , .. /, ... :, ..... '., .. dl~.t'"1+t·r~,·""tF0'1o"i·1+'·1 .... r ........ i .. ··: ... , ...... '. • .> l ' i '1 ; I ! '1 ; : 1 ' I : i I I . : i : I . 1,1 i 1' ' I I I ' : ii . 
' ' ' ' I ' , j ' l I. ' ' I • '. l '. ' I • I 

I !~1~1id~Li- i ~ : ;;-i~:.oi i; o;: I i' Tl 1i n /i ; -: ;- i ~ l ·T ;'; Ti -: i i- n)f·;:>: ~ ~i~ :~, i iT- i r~t j I : 
ol 9g1, I i 111104: 02 Y. 20 002 I 1 :.~};02! CO2;'; i'\0 q~3: 'I 1tp;7;SI Nrx · 1flo:qq4! ! I; ·no:.10\co \': :so 1'Bf~I :spi J,9t, 100 

'~.i .. <UJ .. ;...: .. : ... : ... \.:: ... : .. :.: ... ,,:,. - · . ·:-- : .. ·: ! ;~ : ; . f LUi.: .... J .. L.i.'.' ..i. ... .J .. :: ..... :~.: .. : .. i~ ..i. .. , .. ! ... : .. L::J. .. i:.t .. · ...t .. LL~ .. ;.IL: ... ..i ... [.-_::_;,-:LT.~~~: . ·-: :- ... j i ;- : IT '. ;~ 1 .. i. 
~·fTi''T"("'.'"f"i"'f"i.'"i_."'"':"["'"'"'1" 11 I ; i"!'"'i'"T ..... • ...... +~·,,· ..... l .. t-t"·, oal . I I I '. l,..t1··-r--··--1 ...... -: .. ·1 .. r· .... , .. •.-··:·· .... ... 1 .. ···: .. i.·J· ... , ... , ... 1 . I ' , I I ' · :1 I : I : \ : : : I (I ! ! 

I I I I I' ' . . ' ' ' '' ' ' . ' 'I 1 · I I I I : ' ' ': I I' . I I ,· I J1iWI i lf f iy}3
::7oir1os; ;~ ?1 ft/ jjJ1 ; Ii lf4j 1i11 i) 11~4: i; iHhll i:1" 7: ,~~n, fi'h-1/i 

U'-'-·'-···-·1··-.. •- .. - ........... __ ··,··ti· ·---1·--·---········1,-,I- - - - l- ~Jc - -r·l,_UU:.!.-
' ! ·. 1, 11 :. ; I I : ; : : : . i. i . I : ·, .. ··~, .. "!1'"t ... i·"t :=r:t1::::::'·::'.::.;1": .. =t,·r!l+·=j·~r·r':J,,,,·;;);!E!!!i!t."!!i!p.t.;;;;;l,;;'.;.;;;l);;rl;J;;~;;:_l.,,!Jl;;1.u~,·.\'\;:1•;;r.··i...,1·:t.~~ot( 11 1' ! ;1~· ·1· ; I :. ' . 
I ' I ; I . ' ' ' . I : I ' ' " I . i ' i I : I ' i I I . . ' ' : i ! I : I j I . i : . ...:...t•lHMUAL, .. ...... -,·l,w,:n:i: .. -07 ... l)g: l)!=i,., ·- ...... :.... ... _J . ... ·• .. - .. ·-. ·--1. ·- ........ ;.. .. :....i •• r-- ·---. - : ,,_. --- ··-· ..... L; . ..,.., .. ,_ 

!ootli'l!2i.:osci"2·.,/.-:1:002 :"'1 i6.
1

1:01co2.¾ 003, 1··14-i

1
.n,No:.,:l lcicl4: :1··42s:.9ico

1
· 1· :11:i:j: 1jll !1·· '. 1 i 

. I ' I I' ' I I . . . I I I I I I I I l I I I. I I I: l 1 · I' I I I ; I. I I I 

·H,+l·t. ;_.!., .. : .. ,.~:"';~r\+"''. i i ; ; : i.L.r.Lt..L ··t'"i''"'i ... i,1r~1•"!i7"'·;1',!'l°" .. jT·i+· .. Li··:. T .i ... 1..i..H4f7'~j11·['h \tl 1~+: . !~ft : . 
j 

t:lf:IMUA,d I I , j ' Ne'. -i ,i,0,31
, /)7 ! 09: 0!2 . ! I I.; I~ I i : I ; I ' I ; I I l I I i I I I I ! . ! : I i I : : I ; i I : l ! i L : 1 I .1 i ! I 

·On l 1· · · ·- · n-n 1· 11? • '. --- · --0 02·· · -· · · .r, l'·+ O?, ..... • ·· ... 11-0.-r. . ..... · •·1 .. 0·0·· lit ,, 1 
.. o 04· .... • •_- n_. 11--r-n•-·· • ... •-. , ~ .... - . . . ,.....i.. , -····· •·-. . I . . . - ' .· - .• ' I I I •• ~. . ~ • -: • ·-· ' ., • ,. ,., I I ' ' I . •.• ' " - l I 'I. ti ~ . I s : ' I . j '. ' I ' I. . . . . ' 111 · ' 'WI ~(:' 0 . ' 

.L~t! ~j: L.!: ! .. ~: ! .. _, :,1.:f t .J J !J 1}_1 1JJ_!_L i.1 I 1 _i 1_; .1 1 

Ii. u ti ! JU: Ii! [ I :J iii'. L~ 
l' ' I I I I ! • I i I • I I ' I I ! . I ' I ' I I ' : I • I ' .. I ' 11 : I I I . 

·r. ·ri ... ii·"·T·;··r:T·,.--:·· .. ,·•··.···:··:-.. ;·· .. ·~.···; .. ;-·····;--·.··T·;··: ... rr· .. 1 ... 
1···:·T-rr;··j-":]·' .. rr'.· .. 1.· .... T .. f.·T·: .. r··:--i"'.".i"···;·ti:···: .. ··rrlT"~•·j"···. t I!.: l ! ; i: iii; ! i' I. ! Ii! I. 1_' i ! 

:~ !1 i :-; : > ~: ~ : ;~ ;c, : · : 1 ~n Hi 1 ;i , :r: !·h i :-:-, r , r- : i- : i J1 in i -i:;-1 iT1 -i- -
1: .L _t:,J!: l. I, 1 : J R~"J J.ib :..i_r. , 1 1_J· JJ1l'ti1<.:c: ~L '-i~~1 I 1 _: I lr TTUT'LTUF~,.: ·1, J. t 1!-11. 

:!1. 1::::1:-- . . . ..• ,,. .. ,.. ... , ........................ ,;;111• .. ; .................... , ............ t .. I I I ' I I I . I ....... , ............ , ............. , .................... 1·":······:·· ..... , ...... , ......... I ........ , .. ,·- I I , , I ' I ; I . I I I 
I I· t"'~i!•f'""'"'""''.. J ' • I ' . . ! ''·1 . I ; . I I ;:i~;;, ' ' I ' I . ,•;,.· I I I . I ' ' I ' . : . . I . I • ' I 
I (~Jl::::~t:~~:d:i;:;l:::::i;/lf ~~~Jdci~ ~~:f.[tt;. ;j ;,c:J:~{;:ti;,~~¼J,±;d~ "''"d';" T!+tJ .. ; .. b),ri+i"t;'i"t'd'."HH· + !~ . b ,_ 
I ) 1 .... :;:~lf;;;;.;;.:mi:o,m"""'"'"' .. '"" .. "· ,•-•j;/;;;'I'"! i : I , I •v,i,~, i 11 I I i I "'";,;,l I i j I ; ' i I I ( I j I i ! · . , • I \ I I I I j I ' i , I ! i ~''/""'"i"""1"'"'',"';·t" .. ,,.j'"··;······: .. ~··,:::;~::::;:!Shru:nun:'T""',"· .. •-h••T"""·7U : . ' . I 1 .. i .. j'TT·,--~ ............ :·······-r· ··r·:·T;"· ···;··· ... , ...... (" ... ;··,· .. ;Ti· .. i· .. ;· lo O ~ ' ! i i . ' ; . 
~Qi=<~"·•:"-::'.'"'''~~'~"1.'.:: .. :·: .. f .. ·t:•: .. j .. ~~~··l--:-JJ:::--·i• .. ! .... :bI ... :c::i·l~I:~J::~~;i-r:~·T:·· ·~:-r±:~·· t:::··;··: ... , ....... ,.~~:··· ··~~··~··· .T .... '.··; .. ·'· [·:·•·"i .. 11 !i ! : .. ~ '. . '. ~ ) ·-· _ ~ f h 5' 

. r'/ I . ' '1 · ' ' I ··•:!,,.;::,:::: . .,;:.ij';i.:.' I I I ~ .... .,,i:::l::.~•-1. I ! i ' I I \ 11 ' j ' ' ' I ' ' ·1 ·, I '. I 
' f.. I ' I ' . ~ ... : .. + ........... •13 ' I I I ~ :~ I I I 1· i ' ' I ! I I I I I . ,r; , I ' • • i , ·'·:.,r .. J... ~.J.-f'" .-.\!,;;ttl? : . i r • f : • I ' . , ! , , : 

. i, ~'::,,. · . , -+~•::::;:::r:;:::b:J::;:-:) .. , : -r::l:~l:-.:::::::,:~r21 · · 1 1 , 1 i , , , : • . i i : , • 1 , 1 I , 1 , 1 : 1 

: 1 (:~':.-i · -· : .. ___ - -... '. · -: ---; ; r:~~·.:r=tJ-r~
1
..:~if"'°i :r.,-;,~;-t 1 T ; - i : 

1 
; i ,-, i- • • 1-.- · - . -- -1- · -

1

, : - · i' -
11 

: 1-1 : ·;·: ·
1 , J04 1 

• I , , 'j ,l,ii. •• ~r1 , I I I . ,..ti I , · I I 1 ' , , ! 1 • , 1 I I , , j I · j 
o ;_. · I . 1 o 20 : :m: _: . !JC: ~l ... l.'1'..J1 . ' : .-'11":5~... . ! fml I I · . 1' : lio 1 • so , 1 I : l~m· 1 1 : , 11, oo 

• ►::, .. \ 1 , , , I l I ,.n._ia.~ t ) 1 , , ........ ;.,.. , ..... ~•·····••:·:-s;;, , I I I , 1 I I I 1 J I , • J 1 1 1 I / I I r I I I i I ' I 

i ·~- · l : · · ; -·· · ~-- · :··- · ·- · · ;·: : · ·· . --- j · , '.- .il\, .. J~~F:···1 ; , .. r ~--;~:-:.~i··.. - ;1 ·· 1 · ;··; · · · · ,· -i · -: \ · :- ~ -- · -i-.. i ·--:· · i ---: , ~ - ;· :·1 · ····:· '. ·:·;• .. 
I. I I I I I I • I I I ' I I i I · I ...... ~, 1. i'·-·~ I J.~ I I I I I ' ' l I ,J I ' 1. j I I I I 

,~~~:~L · ~. - . ~-~. ..: : ~~ . ~ ~"T~~::~JLi:~L.J .• :;t[\~~!:7::J1~l i . ·- } ... . ..L: I -· : J; ) . _ .. : : i .! .... ! ! \_ ..'...! 1 :.. ... : ~! .. ~~::~:.!....!...~.-: l j • , 1 1 .. ~··r~ ';'~ 1 ,~ ..... i ....... : .... 1 ....... ::.;:~.- 1 ~ 1 1 1 , 1 • , , • I • f~ ··""" • , , • 1 
1 l , l • 



' [' ' -,. I ' I I ' .... tl ' I ~· I ' I I ' ~ l ' . ' I ' I I I ' I : 111 I I l I ' ' I 1 , • I 1 1 
• , , • : , i 1 

1 
I .1• 1 ; i 1 ,· 1 , 1 , 

1 
.. lr-t:;:J . .

1 
· • . 

1 
,::c.: ... ,~a: . 1 : · 

1 
1 1 , 1 ! ; , : I 

1 
,
1 

1
1 
1 1 1 • 1 

I I I l t I I l j l ! ! I I. I 'I ' .. ,,;.:.~,.;:: i ! '··•:•~p.:. 1 ' ' ' I I I l ' ! I I I Lr, 1 ~; ; ; Iii -- : -; -, ; i n ; ; i -i l""i..;;jy-q T'!; }if't'l 1 , '11 , , , TJ:-a,;-·WJ T +r:t 1-rl I 

i~:kJ:rLt.,rtv:, "t!+""'~"l"i"'.;:\ 't+===+ :::f=:i::::.::::: ::~::j:::;::i::·1·,:p::f:j;' ::::~! '',"'j](' T"1"'~ ! ., +•! - [", -++- §~+: !I' ' ;:f 1 ®f . . fol: I : 
I[-· J. ·-· I • r .Jj __ .. J ·-·' ... ··-· ...... ' _ .. •-' ·--' '·-· ··-•. ~ .. ·-· .... ·-· -- , ·-·. _l. ·-r. ·-- r ---· -Ir •-.. ,-· •I-•. 

l',0 lt!)":,•du:1
1

"'!' ·'I"~, •-jm: .. ">1: .. ! ... i"' .. i i ; ! ! ' I I "'~"r~·+) .. 1, .. ,!..j .. -!--• .. j .... ·r.,: . .1. .. ,, .. •!•~ .. ·1·· .. !...r···,, T.! ... :,·:f .. !, ..... .f.·:, .. f ...... ri .. ~T ·+·, ... j .. L ... +•i, .. ·:,:· .. ( .. !1 .. H,i ! I '1 I . ' ~ I 
I I I ,J . I I I • I I' I I 'I I ' ' . L . 'I I : I l . ·:·~1i}l/JAL

0 r: -·-r. r-1.Y·.~0·3!, ·1r10:2:i ·--; :~: ·-:·-;I~:-,· ·-·; .... ·-· · ,-· i -, i-: i ... i" i r ;"t+;r 1·-; ·~-· ... ii"-·.'' r: 
I 0011' 1' 1· I oJos, ·ord ,:; i fl, (102 I 11; .,0,9, C ,21:.: I I 003 'I '1 ! ·1·110: Mrx' I' 10041 I; 11'65. 0, Clit ! I: il>1Als I : c.d ! ·, 
I/; 1 

, 
1 

. I I Ii 1 
1 , I I, i I I I! I I ' ', I I '' I ! 1 

'· I 1 • ', : 'I '! 1 I I I, I '1 ·, ' 
I i j ' I I I f I I l l ' l I ' ' I I ' ' 

~--'-- 1« . I 1. ·-· . ·-· . ·-·I •• ·-, ...... j . -, ' .. I --· ... ' .. ' ...... ' I. . L.' l · L. ·-1 · . ' . . . ' .. ' 1... .. . 1·' . . I ·-
•!t • .' •••••••••••• ·- , 1 , 1 1 1 , , • -· 1 , 1 1 t l , , ! , I 

I 
I I 

1 1 
I 

1 
• 

1 
j : ' 

I I . I ' ' ' ' ' ~ I I ' I ' ' ' ' • I ; ' ' ' ' i I 

.. NAN1ALllll.:.:../1!{,.03!,!01'...10:2'.o!.( l~'··r·L·r .. , L !~ Li I; '.i!~ J(r l - L ~1J~: 11.~l 1! t-
001 1• :12.144' 012 ,:.·1:002: II •. 8

1

·2,: 2 ¾ .. 003 1 lo./10 1 N x::I 100<1;' 
1 

o.,o:c011·~~..isj
1
t,.,1

1' ,ti_;: 
•. ' I .. i . , ' • • , . . • • l '. . i . . . I • ' ' r '!, ''" • '-1,~;:t! I I ' . I : ;,J.;,,i:L'..~.,~i-'-+•k" .. ,+!1 i~~L, ~ i"·:···;.JI i I i I j; : 1-1· r 1 ; i i :-: . ! ·1 ~; I ; ; : t~ll . .:...I l l~i \ ! .L! , . . . , , . , , . , . : , , . , . , . . . . .. r . I I 

_ _tll3H_U,~L_ I_ 11M.03,'01:10,l1•,.1 LI.I! i 1; 1,L_ ;,_ rJ: _: 1J '..!!1 I J,l_:,Jt: :I., J..:1J1 
001 I 0.00 02 ¾ 002 I .0,5 r..02 :1 1003, I ' 11,I70,N0:<'1 · I ,·00,4 ' '0.·0 co I nc,if.~' IA;ro'1.1, 

I I ' I i ' l ' ' ' I ' ' ' ' I ' I ' I ' I . : ' I . : I I • i\l' ' ' I /'! I ('-, ' f : ' • I . I ' ' • • I i I • I ! ! ! ~ t I 

L?.:t~):a\;::;;::;;;::,::;;::::r.- · · • - • .•"!!•E .. "".!!.•i::~:: .. J::;::i: ..... ~; .. .',.~e .. ••'. ... i...'. ... '. .. !.~ .............. ,,,'.0 .'. ... ) ..... L.L ..... L! ... '. . .!... .. L: ...... !.. .J .. :, 1 
' I ' .... : ......... ,_ '· --~· .'._ : !..: j / I 

C,jr;t(l (t I I -t:,u • ;;ottt j : • I ! i i j I : , ' ; -t, I I ! : I • 

l:il ,9.,~.-:::::~hum,umm) .... - .............. \11\ II ' ' ' ~I I I • f I ' • •1 f I • I I i ' l.,LL.: ... : ........................... , ....... ,. .•. I ' ' j 1' 
r·02 , .~c o:s .~1/"i':' , . •, 1 I 1 : , I , 1 , I , ...... I ' 

1 
• 

1 
• 1 , 

' I ' I . ·: ••~. ...,... ......... ' ' ' ' I ' I I I I ' •• ,..--,.-.. ' ' ' I I : ' ..J. l f r.~:· .. • •l£K:;;:::·:-.., 0 0 2 / l t I : • i • I t I '. .:.~:::..:' I : I , I I • j 

. r;1·1-.·- -)•!!/:.:1·---~;;;;."!f:.;!"· --- ····-,·- ... ··-:-· ·-~---.--·--·,····· -, ... -i-·i- :1'i1•~~JJ:·-·.·-·•-... - ... -_ ..... '7 ... -i·T !I 

• ~ ' , ~ I • u'!iw 
1 1 

I I I , ' f • ' 1 I ' j I ''::-i O O 1 / I 1 / I , ,4 s t o' ' I j ,r. ... , ..... ., :;;,................ i ! I I ' I • I I I \ I . I ' I••: ........ +• I I ' i i ' ' I 
,. • •1 ... t .,j,:•u••··· • • , , < j • I ~ I I t ····~·- I ( I 

:~ 
1 
~. ~~ o~~ ' ! , -r,., .................. :.::::<!l::~ ... ,. ....... : ............. A.Q .... : .... !.. . I I 4A I I I 5P ., ... !.. .......... L. ... J)p ... : .. r ... i .. ,·r·i i ,p I ' 80 · . 1 9Pi I I ' I 

~ .... o~
2i'~~~~= i:~tf;":,--·-- 'i ... ''·-·--·--··t1\i3 ;1 c.' .. ! ~1 · \.~t ... ;·-·;j,· .. 1 .. i, -·r. ~--~.I.:~, 1 '1· t:' .,.: i' i' ; ; ·,·i rl '. .;r :. ':--•, .. · '! .... , . . -~ .. ·1 :· ·1' !"i 

'.;;::::::,,,. ' ,.,• j ~t::•~ . ' I . j ' ~ I I j ' I i ' l"'Q O "! c' ' ' ' , ' : ' , ;;,.. ' "'·+--, .. ! .. b,• ! I.,, •. ~~;, • I ' I ;.;,,.:!!~, l ' • ' I ' ' ' ... ~) ' ' ! ' . I I ~i I I JI :r: ' ' ' ' ' ; I : I 
· c~::~;f,:,;:·:y • · -- •- - - . -- ._·:;.~ .. ~.,,:- . -· .. : . ~.: ... ............. '. _ .,J. ~0.1 ! . . .. ; . ,_ .... : __ : P~•r: ~ .... ~-. ____:. ___ : -· ·-· . _ 

·i,,. 
.:::,. 

i.:::~i"'o·,. , r§'~,;:. ... ;. . I i ,:t:.·::· I I I . l ~.::?>, , I , I : . '1 I 1' , • . , , j : I i I ' ·:t:: •. : •. ~i!- ·•~ . .-:.~::,:·:! ' ., .... tl'j I I -':P1 I : I l j ' I : t : 

(ttr~ol!sj·7'"P""'"'i"'"'''""::,.e.-:::.-:::.-::::::::::i::.·:::::::;:fi: .... f .... ...... : ........ f'f"': I I I : ·r-:"T""r~·: .. ·:T· ··r ..... : .. 'i" ... [•r·: .. r ...... ; .. : ...... i' ................ 1 .. : ...... 1.l' ' i I : : I '~~ 
~f~;:'t~~::.,.;;; . ..,;;;;;,~£1-:02,;;,,,;,r.m;::m:.:,r..,..,,..;,.,,.'."7;,,;;, . .;,.,.~;,,.,:,~::•:''·(;~~·!~:;: ~:;:; •~·:;;;. '·: ; ;;:..,;.,,:;I::;;;t\~+;--·>= .. ... :.:~ .. : ... ; .. .. ;"".T: ... I. :'. .. +: ... :.:.i,:: ... :; ..... a.:;; .. •." ·-. P..~ ~,--:, ·, 1 ·i 
.0 p ' I J . i I ' I ~1 .. ··,~--··J::., I I I 1).;·· ...... 1.1 ' I I 1 ' I " ' I ' 1' I I 

1 , I !f' ,.':,;, T 1 ·: ... j , , , I I ' i : l ! 1 I '. 
• 0~•7•• .. • • - ----~ --•- -~ HO .... 0 •- 0 0 - ''•-=x_.:-.;:.:.'~:· .... ,_ 0 - 0 ----~--~'!•_ 0 ·-•. >1 I. - 0 -•• 0 _,: ••-• ••-•- -• I - •---•--- 00 •--' 0 -•• 

I 

I 
I
~.,........ I , .... ~ I I I I 

, ' '1: ,.,,•·.:·=::,·to:!i I' 11 l!F.'..:,,!j:' 1•'11 .1•1 I I I , ; 
I ' I 71••·•h•• • ' \.'\.:I• , t 

' ......... ~:Ii.· ... :.: .... , I r".-.:-... . . ' I . ' ' . ' ' 1· . ' 

! 1 ("!J!'!~'lot::::::,. 1 • , f-,:.::~(!,~ .., I ; i , 1 I , . I ' 
1 

• : / 1 --··--··--- .. -··--- ....... ·:·;·;1·ff0·i·1:·- ---·:~·j~~-;;:~.>--l;~1: ~j:i iJJ·~;z;-·;-·· .... ·.----·r·: .. - :~i 
· ... L.J\t)i,!! ... 1 

; ! · ! ~~ . .,L I : I , i • 1 ; ! ' ! f~ ~f ' l ! I .. ' · I : j : I i 
..... . ...... -- . ... ...... --· ..... rr.:=----•• ·- . r· ·- . -. . . --. --- . -... --· .. ---· ·- -. . . -. -

' ' ·1 .. F;::s::.·"1 ' ' ' I "~•·,.,ct.oz : / ' : ! I ' I ' I I I : ! ·1f-~·::~, .... · ' i ;r.C:. ..... , . , · ' 1 1 1 I ' I ' ! j : , 
f I • I • 

1 
i ::i ;.. 1 • · i ··~,. .... :··· 1 ~ • , , ' • , ! , r 1 : \ , • • I , • 1 

: ; .. ~':?. ' .. - - .. ... . . .. '. .... I I l ...... ~_+!.!\,~~ .. 2 .. : • I ! ! '!'~ii.lF~; .. ~.- .: :.L: !.~ ! ~ ! I ... L: .. ,. :. I 1s~~t.:. !~_«:'N~_I ; ® I ~ .. 11:l· l 
.. ~ir::::::·'.:::t,JU!4; ""·".w"~:::-:-:·:·"'"·'~·.w.·.wm"'?•''"'•;·~;;;;f~=!(/'fI:("'~ .... ';"'!.~ .. • .. ;-1r"'':'.::::~:·.1:::'.::~.:.1::.Tr!...l .. 'f'· ... [ ...... ! .... J.: .. T .. : ... : .... ;-.. :··; ..... L ............ :.T ......... }I : ! i '1 ! I ! ~ 
~!::"•,··l·J ........... :...t._........ ) I , , I / , 1 I : I I I I 1 • I I I I I I , / 1 I 1 1 I 1 1 , ! ..-;;::;·,:.;;;· .. • .. - I I I j :r~i\'f':":~'.'"--, ·::_:.· --=r.:~-T:·~·::·:"~•v; .. ~r, .. ·::: .. r:· .. ; .. /~·:·, .. T .... ,; .. _._.T .. :·:: ... , .. ~·r= .. ~ ... :.~ · :·~=·~·": .. ,.. ..... : .. ·;r .. 1-:.:i.; -:-r-·--i· --·--·- ;-·! : . ' T; ·1 r 
.r·rnHUAL ;,-r ..... , r·10.y.1o{i.h't'o9:J1111 ,j ... >;r~-.!,i. ·1 I 1,· I·'· IJ·j: .i.l j: 1

1 I 11 ., l: 1 , ,I,!! 
----~~!1l./.:_~ .. ~_q_o2::}i! _1 ~~~ _· ' .. J01'.~? .. ~,2P: l --(-~~3:- .:~ .. 9r•;1:0Ll4Q;~~; i_ ~\~4: - .11:6iS1:.~!7i . .. :~~j!_ l~ .. 1.' . 

' I I 'I I I I I ' I ' • 'I I ' I ' I I I 'I I I I. I ' ' I' ' ' I I I j 1 
8:2• ' ' ' I ' ' ' I ' . I ' I ' ' ' I ' ' ' ' I ' ' I I I C 

lr.;m,v.,,»1."·. "'"""' •• ,,,,,,,,,,, .... ; ..................... .:. ................. ,.,"'"'lnt111r.l. ...... 1 .. •. •-v\ .. , ... ............. :.. ............... . !. I ' I . I I I , I j I I I, I ' ' I I ' ' '· ' ' ' I 
I I t : ! ' ' I : 

1 1 

• • ; ' / ' • 

1 
; j ! j I I j I I ' j I ! 1 ' t 00 1, : ; I • : ' ' , I I / i I . ·-· .... _ - ·---·-- .. ---- .... ·- . 



~~--~t~~:,~=~~~r~-~~~!1~~-~~~~~~~;Jt:~~-•:~~ -} =f ~~J~=;F+ 
~1~-i=~--~[ __ ~: ___ ~_; -- ! - ·--: - 1-- ---1 -· 1 ·· -· -· 1--·Ci.---· -· ·-·· -·- -i·· ©_-....... 1 ___ .,__ __ -,--

~1-----1 -· c>--1 . . I ,, 
-•---•----I~ 
~I .-.· -·. · ! _ -::: L--::. · , 
' . : . 
--=i:-.-:.~_-, --F - . : 
~!. . ~ i -I -· j 

=: •. _ =-t _ 1~•·ir~ i--- -3 
-_t . ; - -- --,~-- '<.::- j ..-- '° _______ _,_ ___ ...,_ ______ ...... 
-i 

--l 
_!_-.-- - i 

·-:;- _; ...... · -i 
--i~- -- .!~-

-~ ··-· 7 --- _ _;._ 

r-__ -------_-':1~ -~~ - -- -~·-:-:-_: 
··! 

--1--

I -~ - --~ -,~.-:=- - ! C:- • 
. --· ---:: ' j"" 

. t- ·- -·!!! ,-
-:~- ! 

! -- --.~ 

- :~- _, --- t~~---~~---

;p~ -~f~-~=;~-> 
··-t 

:~=-~ -=:; !t~,--. -.~:_l-.·_.. . I 
,- -,) - ·-•=-- --- -- .g;-:-. ----~~---=---- j•::-- [N 

_;--_ - - 1 __ :\ ··-

1~-

~•i..c, O:• 

--__ ;~- __ ;~ " -·-- -•j 

-----;----,"',_---_-!•.=---~~=--.---(~--- - --~ -- ii .Li.- ·-- i Ill - 1- - --ir'J 
t,.. - 1 - -- •. ;. •• ---- , --- g_ -~-• L-- ---:; ·--~i__ " ~: _-;--~t:=:~--J ~_:;~ 
~~----~--:~~: _:1~~--~--c:~~-- J ---;c:,,, 
;-=-~:::::!. . & -· 

~~:-F~~~~- -~ =·~-; 
~ -----~-~;~~-. j~ -;~-- -t---~j~ 

- ·1 --

A 

rl'./l(II I 
•'1>(f,J:.O 

N. ,\.O 
...,_i.t) c.-

15 
.... F.:-

o~ 
N 
... r:, 

C 

- : 
--



r 

> 
I 

I--I­
er., 

004 JO.n 
003 21.G9 
O 02 1 I. 1 7 

1?. o..,,. _,. h 
l'lov,0:ll 2;'2100-

. . ' .. - . -·- . --··· . -·--,-- .. ·-r; l '··-i--1 ' ··-r-t-. j ·ct::: I ' r-t· ➔• •• :-h I ' !- --· ' I++ I •-+-+•-' .,. ·-·1--·-·-··--·--· '..IJ-'f..! ! __ ,_, • 

f 

:tt:o.a:.~-:~::t:::,1.,11,ndn1
1
tUUiUUllUU,,',t.,u«"uu,uL:uuUhUlhihAiUUUullL,-HhU~ui•u•ul ..... , .. u,.u1u,hu\,.1;;;..:;:;:;:';4·4-;;,:;:};;:1rttt'i.ltu;1♦1li.u1ttu-l,ult<U1(i''1lili tUUl(1't,UUii, ltUllltilttflUtrmmttltl(UflUltltttrtt:::;,,,nt:!~tt~I 1 "'r I t ! l Li , I,,, l,,., . ; ., . . . 

1 

.. , 

1 

I 

1 1
, . 

1

, , , 

1

. I • , 

11 

... 

11
, , 

1

. . , , .. 

1

. , : . : , . , , J 
I i 11. I : I • I • I. I I I! • I I ' I I • ' • • I : 'I' . 
.JrnNU,~bL!. :.L .. ~ ti~ ):Al3~_Qf .. ii? ~l ! '. . : ' ;_. I , '. .\ '. : .'. -~ . 

1
1 : ..'. • .: ! .! . ~ J i l_. ~ J..~ _ --- ___ . ~ ~--'_I _,l~ ~--

1 o 01 ·:1,,0.00,.0~,,-; 0021. o,10.2lcf?i~' 
1
0031

1

1 , -
1
0.011 NI;:,: .. 0~41 i 1u1.p1co lW~ ·-Z::.e,c..~ ... i, 

• • I ' . I I . . . I . I I ' ' I I . I I ' I I I I 11' • I ' I ' ' ' . I ' • I I I I ' 'I ' • ' I. I ' ' 
, • I ' 1 I i I I / • 

~1.;t=i:/;:;;;,J;,,l;m;:im\.,;,,,,.,;;;;;,;;;;.:·.::;L,;,,::::::::::C::,;,~L,J::::::: 11.'.im; . . . ! • . . ! .. : J. · ! . : 1 .... '. . . ; . . : . I j_ : '. L .. : 1 I : • ! I • ,, • 
I I I , I , I ! 1 

' · I I I I 'I I ' ' ' 1 • ' 11 ' I ' ' • ' r : I' l I ' ' ' I ! I I I I' I 1 t I ' ! i I • I : ! ! I 
I I ' I ' 1 I ' I I I I 'I ' I I ' ' ' ' • ' 

MAtlUAL I I ; . t·th .,b/. :c,1: 12 =1431 I ' . I I ' : I ; i . . . : I I 1. i I . ' l . ' I ' i I ' I . : i : , : I ! I I 
~-001 p · · · 0,-09 02~-Y. - ! 002 , ___ · ,-1•0· CO2-•-¾-• -003 .. '0,11.(J. tWx--•. -0)4 .-:..163\.-9°-CO :._ ..• .-:,,lr;--'- A-o···-' 

I I I I ' f • ' I I 11 ' I I I I i I I I ' I I I . ' ' I I I . I I . Ql"Tl' I U, ' ! ! I I I • I i I • 'l ' • ' I I I. t ' 

(.~.~~f,im,l,.~1~1.>~.~,@-.·:.",W•'•'"'1
1 

.......... ~,.,;;g,.,,m111:.-.L!,,,,Jm,d,Q;,ur.L ........ ! ... : .. : .. ,:tJ.f.) ... L ..... L ... : ..... : .... 51(10: Cl:. ' I ; ·eo· : I I 70 i I ' . s'o I I I I j I I 
ff"1 1 

1 : ' 1 1 1 I 1 1 1 I I 'f' ! I I i t .... • 1 f I · f I , 

. ; I·, f"j i.; ", I. ·-1," - ·-·rl. I.-~, :·i-,-i-:--1 .. ,-:-·, i ·-1 fr· .... ·-1·:. ·; Trr Ji·- ··-:;- ., ·-·· ;I;·· ...... --·,. ··-:-r ; ; : iT i :·-
' ,,: I ' I 11 'I' '• 11 ' ,j I ''~1 1 ' JI ·I MANUAL!., 1~,Ma)',10,31,07·12:4.0! · ... 1 : • • ! 1 • ! I · ,! : ,1:1 / j! 1:. 

.. ~? 1 ..... ;} ,'. ~)- _ o~'. ~ .. ! : ~~J. . ! .J,. e..3:_ ~:o?. :1..: ! ~ ~i·~- . : _1 q_.·:1!1~-~1 ::: , I~ 1

)

1

,~... ! L o1• \1 ..SG. [ : [J
1
11'-[\ 1 \ o\z.L \ Gt 

: I ; . Ii ' I I I I : I : I I I ' I l I I I I. I ' i I I ' I I:; I 

!L~!l11 ·11...1 .. ::..: .. t. ,:_.:.._'.. ~l.'!'_t,l .. _'..:'.!. !:, __ .. Hil·-····· .. 1 .. : !..., .. '. __ : ~---:.'. ~_!'.)1.:....:,1 
I I . I I . . I . 'I I I . I ' ' I ' I' . 11 ' I'! . 'l . i . , MAM u A Lj : i rt o. Y .; 03. ·o 7 . 12: 3 E- I 1 • • . • : ' • 1 ' 1 

, • • , i · 1 
1 

1 . 1 , I : ; · , 
10011 . o. oo oz:" I (102 J I 1 ,1os:

1 
co2/:-. ! : 003 I ia.1ris. ti :r. 0041 ! oJ.-1 c@:, ftA-s11 ·rJJoL.; 

' t I ' I ' I • ' ' ' I I ' I • ' I I ' I ' t I ' . I I II>, I ! . ' " . 

. i : !. 11. i ~ ,- . - · . . -i ; · -;-[. i ·-rr . ~- . ! .. . -i·: i - : "7 -· I · .. . C! . ' : ·I-! l : ~- · i---'.-J rt· 1 ·:-
·fi!=r•r ' I : I : : ' ....... "( ......... i:.t:m::.o:,;"""i'"j''i"':"'1"''· ::.y:::.~.Lr .TT····~I... .......... ; ........ L .. L .+ .... 1 .. L "T"Lr+· .... l .... + ........ , ... l···:··""1 .... •r: ... H---:•+i· I I I 1 . 

·-!\i:¥=;~:i-,,.,.,,;,,,, ............. , • ...,,,,,,,.,,: . --~. I I ' '1 . . . -J· ! .. ..L . JJ.1 .. : . .1..: .. L ....... : ... , .. L .... L ..... ··ttL· ·+·:":::·7 ....... : .. ·;·•.:·:=:"~.J!~~ : .~ .. !-•-
' :r'"' • ' (' t I I •I( I · -., I 1 · ' I • I ' 1 I ' ' • ·r::1t io 04 . :17.-..,. : , .... . I c:~1 i . : I , ' , , ' . , , i I , : 
~ .... .,. , 4•••:t 1 ) t. ' I , j I ! ( f ; ! l , 

b+··?·'J1·'"" I ' I ·~·:.~!}.~ .J : : . ' ~ I I I . '?i : ' I I ! ! : : : ; I II i I I : I I I j I I . I I ' • 
• ' ,!.u•• ' l'• ••~... 1 .., ........ I I ' · • I • 1 , I 

- ~ • -..!:i'';;J't. . - ' l • I 

I I I l I,:•" 1- , I , , I 1 I I I . 1 ~f I ·····"·'
0 

I ' f llr. • \~ .. ..: 1 j ' I ' I l i I : 

\ : I ·--· • : -- .. :}~::::.::+~~h ~ --·-- y•:~;.-;:.:;)., ..[_ ! : ; ~ . : :~~!,~ .. ;:~ . ---; ~ .'._)_'. .. Sdpi91'_~ _) . l L-·1·: 1 ... -! ; J .... ~ ... 
I , -~.,.jl'lo:S' •,"r.-.i. •~ 1· I<.-"! . ·1 I -r,,.0111 'I 11' .I. •·1 , I . -.i\ , ' .,, ..... , ' I ··• ' vr.- . , t • ' , , 

• i • ' : • ' ......... ~~, ' , ~ ... ,.,!!•• 2 ~;·•·•'\"' , · 1 • j • • ' I , j ' ' I 
,i"" I I I ·1 I d\ ... , ! I [,.d·. I I :!!•;,,~ I :<J.-1 ·, ·, '1 ' ' I I . ' '1 • ' I ' l • I . I '< . . . T I f ··•l I ·'"' ! : i~. • ' ' . I ' l . i j j 
-;,:..~µ"{"~ T·· •1 - : • -· • • •• • • ·(~:;-,'. • 'I · - · 1-.l'tr · : I .

1

. 1 • • ;· • !}001 , • • • • ,- - . •. •1·-· • J • • : .. ·-· . · .. ; . . .: ! c:. ...... : I ., ' .. t. •• , ..... 1' I ' :~•,- 11J... i I I I ' I 

($ f.~,m~ .. "·:"'"1'""'j'"[llf••++,+· ........ ~.~ .. i---·y::::. .. • : .......... ; .. .. -t'""j. i' I ' I . : ! I .... ·tr .... : ... ·-!"· .. \ ... p·+· .... + .. L ........... ! ........... + .. :"""·d·· ru I I I 11 
:cr1, ·:::::;;:.t:::::,,"'~'""""'··;, •• , .... J ....... , .. ,, ............ u ...... ( .. •• Ji" I ' ..... ! .. -~, .. - I .... J ... \ ... ......... ~..!. .......... L ... : .. L ..... : .. L: . .l .. ~ .. ) ..... 1 ..... :, .............. 1 ... ,.... AL,,r 'I"• I.:~,, 

I ' I ' I . ' I • I I ' • I I h.,..,,,,.,, I I l ' ...... "I I . . I I I I I ' ' ' ' I • • ! l"O~ \,.:-, 
- .. : . __ ; . . . . . . . . . . -·-- . . . ... ·,.;. .. -::,,.,. .. 1 ··:: ~-t"'~ ............ . I ·- :!111'.t .. :.,,. -· : :.. . .. . : -!· 1 . . .. ... , . . ··'-: . . --- . . . . . l • -;-l lj 

I , , , · · I 1 1•~ .......... ,.. .·,::-~:: .. ··r·r·t ,9;0-21d:::~:·.i,, I , I i I I I I I I : I j I I , l 1 • : 1 
f-11) ; i f l I I ,:"'•-r•• ••- i I i ••••,,.~ l i"n,.~~ .l ._. : j : I I I I + , 

1 
! I I ! I ' ! I 

o I" 1 I . I . I , . ' , J , 'I ... ullo 1 ,, .... ; ..... ,, 11 I , : I ~ . .1. .;,j , l I i I ! , , I . i ! l I 1' I ! ! . : 1 

l 1 1 , ' 
1 

1 : : ! 1 -cl;" 1 , I , ,,.-; : I ; I I 
1

' , , I' 1 ·••· ... ---------- .. --- . ...... . . -··· ... . ..1 . ...... ~--.. ,, . -~ . ----- -·-· . l ,~ ~ •fl"\;-· ... __ .. ·--· . --~- t .. -
I ' I I . OI; ..... I I ......... I I I .,.-;., I ' . ' '-'I f "-'r:' ' ' I I . I I ' . I I ' : : ~ ...... ,. ' I :·.~:~::,. ' I • ...,~~-;:..II,,) ' I f ' ),,.) . I . I · 11 I i ' 

I I • I I ' ;·.r. ' I ..... r, 03 : I •11;;."·1 ' I ' . ) 1· . I .. 
I ' ' t • ' ~-···:,, .~ ··:--.... •t.: ..... loll I I ' ' ' ' ! l 
, IO I i ' I. I I -.. .. 1' ·'·· .... ,;I I -~-"'I I I I I 1 . I ' ' I : i I 0 ~ , 1 I ' I ··:;.>' ,,::.,; ! , ...... "'if.: ... ;'Z"" , 1 • 1 , , 'i -·, i . :--·:. -·. :•-··-· - . . . :-· . :-· .!::i~;}.,.j::ff·:.t:.,i. ---· L.;,r;~;;;:=v ... - r·-:,. .l-1.;. -·,-· ·;. --: .. ·--··· i ,--r ·: I. . .. - ... l. 

• ........... ., ... , .......... , I~ I ' It•• ~ hl . I I I I I I I ' I I I I ' ' ! .. , .•. :1« .... , .. .. (....... .. .... ·:::::::::::·· I ' ' I I I • I I I ! ·1 . l 1 
O (I •J , I i , t 1 .. , •• , •• : •• L,~ .. ,·• ....... I I .! ........ ;=: ... ! 1 I I I . I 1 ' 

l I 
: I'' I I I '··I••"·--:·,-:"),., ''·•~ .... ~.~, 1,11 I! 1,, I : • ' I 

' 
1 

! I j ' j I '":: 1"'••J'M'."t••; :x l f oul.,,u,:..,w;- j I I I ' ' I j I J • ' 1 
•• , ·-- • • i •• _ •• 1-.. -·. ····,J, , .. ,,,jll ... ,. ·,;;,;;,,~. ,"'\!'":!"•·--.•-· .. •· ' . ····-· .. ·c- - '~" .. n ,.,_,,, :t:ll..· ·I\ .£1. 

1 <~..,, 1 : 1 : 1 , J 1 1 ·~::1:r~:::~:.:r,•~. i •. : •, i:~:~:.: ~+-;:I.::-- I 1 : i I ! ! 1 • .J T,._, K: '':-._, a o '° · o ... -............ , ....... J. ..... , ..... L .... , .... ,.,., .............. ,. ··- •• , ..... 1!,~~1::i"!!li/1t,!i/!J!,,,r"' .. , ... ,. ... _ ......... -, -1 ••--................... .J ............... !.. .............. ___ , .. , ...... ) .. , ... __t --'"' ,, , , . . I ' I 
IA ' u.z I I t I l I I . I • I I : : . I I I ' : I i : 11- : I ' I . I I ' I I : I - I ' I I ' I I I I I I 11 I . . ' ' 

{'I.• 1 1 1' 10 20 ' , , 30 1 
1 

1 • 110 · 
1 1 

• fiO j 60 I •
1 

70, ' I I , 1 BO, , i
001 

: : 90, , , ·
1 I I It I I 1 ' I 

I I , . , f : ! 1 J ' 1 I I t I , , 1 I I I: j : ! , I j' t'::·~ ·1·;1 ;·-; ·1 ·1 ; ·- ,: ·- i-1 :· I -/1. ·,-: ;·lr~r·r T .. -;-·· ~! r .. ,.;1 ·-i~,·i ; · -~-i ; i . ,~. I qi ... ·:rJ1··1:1' 1-, r1, I ; r~r •r•,·--- •. 

! ' ' I . • I ' : • J '.I~ I ! ! I • ' 'I. I· i . I i l. 
l.ll).,02-- I•·•··•''•••• •~·-,. ••-•' • ...L_. • ... • •- • !. --•••• • •--' • •-• •' • •••' •-' • • "-••-••"•-•,!.• ,. : I ·: • I I I . ' 1 I I I ' : , : , : I I , '1: '1' j 1 

I · 1 · I • 1 • • • I I ' I • I ' . 001' 
' ' ' : : ' I t ' l i I ~ I I ~ t ' I l • l ' ' I I I t I I 

r~=f=I,,J::,,,J,,,, .• 'c';Jl ... (.~..t,.:.d--1 ... +• .:.!, I : '~ 1
1 

i . C, .,..L[c ·1 ·j .. : .. yl·"1· .. ;··.'1 ... :J,7 
•• I..J.~ .. :;7:~ .. , •. i L,f.;' ;. ; .. \.~·•1· .. :..!1 ... :.,;1·--· .... I ' ),i .•.. ! ' 1--. i i i 1· 11 .. ·r ' ; '. \ : 

~ I . . : l ' / I I I I ' I • I ! I I • I • I I l l 



> 
I 

,.... 
-.J 

;· .. 

I 
I I . 
. i 

I 
I ! 

I 

! I 
I 

I ' I · 
' I • , I·' , , i • ! ' 

I 
I ···---· --»•- ➔. ~ 'I I ·1 ·:. ;···1 ;--· I ; 

I I I : I i • ! 

I I l I ' I ; I : i I 

-· .. •· • ·• ..... · ... --- ·· · - · · ·r · - · ·:· · ... t- · · ··- · ...... · · ........ ·--- · ·- · ·-·· ·--- · · - · -· · 
I I ' ' I. . I . I 11 I' I . I' l • Ii I ' ' I I ' i I ' ! ! J l I : I I ! 

:.'. '. Le~~.mi ! 
1 .:~½c~:.~ ~'f: '.~~-~: ~~~t 1®r· ;~~''.~~d...l. - -·-·- .... · :~ ! ~ 

I • I I • I ' . I ' I I I. I I I • I I.' 1 • I i I . . . I . . · 1 · 'i 
I I I I . I I I I • ' I • . I 

I I ! I I I' : I I I' I I,· ; I. I I Ii ' I I • I • 
I I I I • • • ; • • : • • • •-• ............ - • .... • • .. • • • • • r • ---- .. -• • .... • •· • ' • I • ·• • .. J • • - • »--• --- ... -... .. -----•·-·• •--- .... I • 

I ' I l I' ' . Ii I 'I I ' . I I. 1 ' I 'II:. I . I 1 · I I I' I I I n1nn~u H\-1.H~mmvH\HhtuhiU.U.;.:i.----,,,,.,,."'O"Uutu, I . ' ........... ; .......... ;.. ' ' I l I ; I 1 I 

I , ' I ' . . . I : . ,, I I , ,1 j , . : j i , 1 o o •: , , r i I ' ; i I , I ' ' ; j , , 
. ! 'I I I I I; I I I I I I I '' I I . i ; • I . I . • I ' I: I 

[
7 i-1~~idA°L;- .. ·--·:1.fo.y:03~·01 12:,s·2 ,-· i:; l ;-- : ·-· ;--- · ··· i·: i --:-· .. F · 1 i .. i j ·- · ;·-· i ~ ; ~---,--- .. _: ------~ · :-i 1 ;- ; i 
·0011' 12:soo2}: 002, 7.841C02,¾ 1 :oc3l, 1

1
16.!e,9!Mox', 1 0041

1
1. 11:!E-.210·· ·iNr:-;,-,i,l)~::11 

' I I 1, I I I I 11 I . I . ' I I . I I '1 I . ! ' ' I I ·, I I I I t ! i I 1, I i I I I I ' I : ; I I 
I I I t ' ' ' l • ' I t ' • I I' ' ·" ........ l - . .. . . . . l i • .. • • - ; .I •.• ---· ••• - ....... ' ; . I .. • - • ' ' ; - • . • • • • ............ I - .. . 

........... ! t I r 1!, It 1 1 1 '•·=== l, It 1 
, , 

1 _l., ___ 

1 

.. i .... .-... J;:::::::::·:::~:~·,,,,,~·,::,:,::,L,;;;;1::::/::j::::iiiiiifiifi ::;;,m,,7111ut,•:;n:mb11!1::~11::a:17!!!:~:.;;;:;,.-.-.-.-.-.-,::.·.-::.-.-,,::::;~•;i• o 04 :i' : . ! 
1 

, I j , • , 1 ' ; 1 I I . ' , '1 . 1 i j • ' t I I i I I I I , ; · · ' , ' " . ! i ( 
. ' . ' • ' I I . ' . I I I ' I ' I' '. I 'I I '·t1AHUHL· .... -·MO.-Y·. 03. 0·7-·12:49- · .. -- ·- .. ·-· ··---- -·· .... ·- ··r· · .. ·- · c· · ·,· r· -- ·-• ·-·· ···- ·-·--- --~ ··-··; 

1 0011 2i. os 02 r. 002, · 1 11i::..;7-3, co2,¾ 1 l1 on I': ·4t,9811-10::: 1 1 1 qo4· , 1
1
4~

1
~5'..,6. co: · l,j",r:. 11-~flfNI ,~ ! 1 

I' I I I : I I: I. I I. I I I I I I I ' I I I I I I l . ' I I I ! I . 
' I I ' ' • l I! • I -I ' ' 

;o~tJ..;! ... -- ........ --- .. 1 
..... ' .~::.,..! .... ;! :!:..~ ~. _L.~ .. ~ L'.!~ . .:...,f !'..'. .. ; ;...:.J.:._,_::.~c.~u=--:~: .. !L:! 

,Cl:0.~\".;!!!!:,~1u~;1u\HHUUUUhuuiu,..~u-M.tuuuH•u.&.;u1,Hu,1,u~~,,..,uu,oo,,1,Hu1 ............. ., ......... , .......... ' •• u:.o: :::;,:::::,:::: .. : ,...,,,. .. ,. ... ,.,.,,.,,t,,.,,,,.,, . .-,. (({{;{((l,l<if<I' '""'""""" ,rr,mrm:unummrr,::::,,,mnr-««J, •• I I 11 1 1' 1 

• I ' i . I : . . ' I ' I ' I I I ' I I I : I I ' 1 I ' i : ' : I ; I : I I 1 I I : ' I .. ' I • I I I . : ' 
I ' 'Ii ' ' : i ' I ' 'I I I ' i l I I I I i I . I ' I . ' I ' ' ! : I Ii I 1 MANUAL1 ',• Mo.,.03.0712:4€'' 1

1 ,!1·1 , 1 l, 1 •. , •J, I, 1,
1 1,1,:. ,rl · 1 !1 1 

; 0-c,1 :-· · -o:o-o· ·02·x ·- ··-·002-:·· · :-:0.:-0:2: t 2i:i · or~: ·1 ·- i~o·:·o;cuo:r.·-; ·- 'oM
1 

r: · o,.·1)1 co···--- fw-r~:-·fcti2.<>S
1

: 

: I I ' IQ!-,. I . I I I I I.. I i I' I I I ' 'I I I 1' • l I • . I 11 [' 
' ' • ' • I • ' I I. ' I. . I I I 

i;~:!.,;,.,, ... _i. .. '. ...... : ............................................ ! ...... : ... L. .......... :.. ' I ' I I I I ' I : : ! ; ' I l ' . I I ! ' I I I ! I . I I . . ! I ' : I ' ! : ' iu ,',:t'(;~--.... j .... r,uu>,"•"'""'"""'"'"'•,-• ............................ ,-;;;;;,,,llllll'\'.!f .. i .t • I ... ; .... -• -- • »•-1 • ~ •: ' - I ; • ; -• i ••• ; .... ·-; ; : .. -- ; • ~ i • -- • • ·- : • -~ 
I I . i ' I I I I I I I l I I : I I I I . I I ! I ' • I : I I j I 
• I; I I • ' • • ' I ' I ' ' I I I I I. I • I I I I I 

:r·18MIJALJ
1 .I ,·t·l~t•.,.o.3

1.01·1rl4,~1.i 1
1

1 1.J' 11\ 1', 1 1
1 ,! 1 ,· 1

1 11 11 11 -,·i:!; ;J,i,i !,:!I., 
,-001·}-·.-0.-09·0L-"- -00.t.; ..... q •. 1.0.c 2 .. ,. ... ,(1(1.., ··•' 1--0 •. 1.(1 tlrX•-· ·-004-- ·•-•16 .. :,...9 ... co.-.. --7,ll..C-··l"'·o-·1·-· ' I , ' ' I I I I I I I I ' I I ' I ' I ' • I ' • IJ!Ycy V ' I 

·1~~£L.r·;d,~~": .. 1 ........ ": .... ,'.J ........... .,,,;;;r,1.,:,,.:,,,~.l ... ~~ ... : ... 1.ad,,,:1.~,; ..... : ... '. .. : ... 1'j4!L.U ... 1... .. ; ... :.;.J~ao
1

1i1' : :, : 111no:I 1, i: '., I:, 1L1 I: 'I, i: I :~
1
0! ! ! 11 i ! I !90: ! l 

I 1 I I I ' I I I j t 1 I I I! • 'l l ! 'I t ,_ J • I I I 1 • I . t I ' I I 1''. 

i ,-; i I·, i I •. I ·-: : ·.-, ....... ---· -;-i-;-;-·~·-··,-·-1·!-,, i ... i I .... iTT -1·- ·;-;-fr;:···, .. T:·•1·1 . --,·-·,· ·--, ·r ·,-·· -; i 1· . ; . :·: I i'; ;· .... ,...,. ~: t . ·-· 

I I I' I I • I I. I I I. ' '. I I: I ' I I' I 1MAtllJRL1 ,dfo:r.03.,07,12=41D'.· :I , 1 
I I ii I 111 ·I I l 1' '!' 1· I I,' 

. - - .... ' ·,- -, _: ! : ~~~ ,J. \ I ~ .. '.! 1.i:t~lO_!:=_.! I .L 1.~014'. -I ! .'. .. ! ~~- ;1 _c~ _( j 1J~\( 
" I ' . ' I' I I' I lj I' I . I I I' I I I I ' I I l 

!½),L,-UI,;d,.+i"' : : . ; . ; +t"~-:- ~i-;-;l•i•~hl :.::+ +-H : I i ; : : : : : : I : I ' : : ; i : ; I i i : i I : t I i : i : i 
MAtll/;:L; :~·I:~-~ ;.1(. o;.·h~-; U: 3~.: i"' :; : ;·1 ! i·T 1 TI ;-i ~ :·i : ri ; r! ·,; ; ·:- ; ·i-; . -i !T; ;: i~(1 ~ ~r; ,:; ·:-i-!i· 
001 1 

1 o.oo,otl~: 1
:11002 1

1 1 .o.s!co2 ¾I 1

1
003 1 11 .'71slN :.:'l1 loo,411!1; o.11c0!·

1
7 lA·S,

1
·11'8o: ... !I 

. 'I ' i • I' . ' I . I '' . I!' 'I I I I ' ! ' ' I ' • I 11 I I .l)i .. I "' 

··-· ·-···--r··-··-··--····-... - ... - , ... ,~ . ....1 ·---· ....... -· -'· ·-r·· ··-,· ! ... '------· ···--,--·''·-1 ' ! I ' , l • '1 1 1 1 ! 1 1 • , rt ; i , : : 1 ; , :11-'· 1·'f +it:";-L·T+i +-i4( +: 1 , 1i+i1i<; : 1 :\ !,; : i-H+ +! :1 hL ih+i-h ! l:h !, , :J ! i 
-~~f1';1~y-r·'t"""r"~"f""'1 : I l i ; I r~-.:. 1 

'. ' ; . ; : ! •l(~l:r: i .L. ~:--r ! 111 ;-/ .!..~-;--·:·;--·d--r·,~--·~--·;--i~T--1·1·Ttr···rrT ........ , .. (;·r·~r-- :~ '·1 1· i ·! 
t::J.-+·1U·1'.:1'1' 1 i•

1 1ll·:;·:_'.\~~.Ji: 1
' ,,~~

11'.1'1 
1
,1.I i

1
,1 1 ;~ij; 1 11, I I! i 1

1 ~,!1~- l:;:[i',11~1,, 1, 
'C. l I • , 1 ' • , .... ,.,.. I . I ... t-...... I I ,:... ....... 1 I I I I I I · '1 I , • · ' I 
'::::~:,...,~ -t . -·. . - . . . .. ·-·. J, .. ,:5 .. ,• .. _, . . ' ·-! bsntt::!~ . ··--· . ....,. L.:"·1·?·-- ! .. ··!·. -· ··- I I -1 . . ·-·. - . ·- ·- : . I '--; 1 

•• • I , [.:'V~ I I t 
I l I ~:. 1 1 1 t I I ; l I , i I I I l I 1 • 

1 1 
J \ I 



Appendix B 

Lab Results 



05/18/2007 15:27 17757828098 Pi\GE 01/10 

£\A f&.. ~ 
f..F\J. U- f[Sfr}ru~ Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 ° FAX (81!1) ~:~:3-B250 

fv'lay 18, 2007 

Torn Taylor 
SCEC 
1582-1 N. Batavia 
Or;::-,ge, CA 92867 

r~: BAS-F~rward '. , 

Dear Tom:· .. 

em·i1()n1nental c:orisultants 
lab 'li'Hory services 

L TF/10711/07 

Ple~se find enclosed the laboratory analysis reports, quality ass1;rnnce sunirnarie ;, and 
th~ orioina! chain of custody form for six Tedlar bag samples receiv,~d May .l, ~:007. 

The Tediar bag samples were analyzed for reduced sulfur components ~1i:rrr anent 
g2ses, TGNMO. and hydrocarbon speciation. R~ re11uested. BTU reports wme preparer.! 
f:c,m the permanent gases and TGNMO ana.lysis results. 

I ~bor~tory Direetor 

E.r:cL 

B - 2 
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~.~HJ .. Tu~fru Inc. 
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LABORATORY ANALYSIS REPORT 

envimmrn.,nti:,I ctmsurtams 
laboratory services 

Permanent Gases and TGNMO Analysis in Tedlar Bag Samples 

Report Date: M,3y 18, 2007 
Client: SCEC 

- -· ,-.Sit~:;:.BAS-Forward#Austin Landfill 
Ciisnt Projecf No:: .. 2060.1069 

Date Received: May 4, 2007 
Ocl~ Anolyz:eo:,'.fVlay 'lo, ZUU( 

. . - •. -..-: ... ' --
•_: - _ .. _: .... ·_: ;_ 

ANALYSIS DESCRIPTION .; 

Pe;m~nent gases are mAAs1 ;:-e.d by thermal conductivity detection/go:; chrometogropi1y (TGD/GC), 
EPA 3C. TGNMO is measured by Me~hod 25 analysis, FIDITCA, total combustion analysis. -· · 

AtrnAA Lab No.: 01247--19 01247--20 0'1247--21 

Sa~~le I~:: :I .... _:__:.;.;.~:.i...1 _.;:..~...:_.1...-...:...:....;z...: 

lnlei 1 I Inlet 2 lniet 3 
,,__.: 

Gog A Sag i3 Seig C 

(Concentration in %v ) 

35.5 37.0 39.0 

27-4 28.2 29.6 

29:6 27.5 25.3 

Oxygen 5.72 5.21 4.66 
-..-;;, .. 

(Concentration in ppmv ) · 

Ethane <10 <10 <10 

TGNMO 4920 5830 6400 

~GNMC: 's total gase6us non-methane ·organ;cs /exclud;ng ethene/. repo~ •::::s _:;_repo,ted as ppmv methane. ~- _ 
-.. · ~ 

· Michael L. Po,ier 
Laboratory Director 

page 1 of 2 
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QUALITY ASSURANr.F SUMMARY 
(Repeat Analyses) 

Site: BAS•Forward-Austin Landfiil 
Date Received: May 4, 2007 
Date Analyzed: May 4, 2007 

PAGE 03/10 

Sample 
ID 

Re eat Anal •sis Mean 1· % Diff. 
Run #1 Run #2 Con~ ;roni Mean 

Corn;,cnents 

C~roc-n Dioxide 

Nitrogen 

·;)xygen 

Inlet 1 

Inlet 1 

Inlet 1 

Inlet 1 

Inlet 1 

(Concentration in %v) 

35.5 3o.o 35.5 

27.4 27 4 27.4 

29.5 29.7 29.6 

5.70 5.73 5.72 

(Concentration in ppmv) 

m; repeat 

no repeat 

0.0 

0.0 

0.34 

0.26 

Ti;1r;,s T$d/ar bag samples, laboratory numbers 01247•(19·21), were analyzed for permaneot gases. 
=--1:::' :•.'Jf•.JMO. Agreement b';twee" rf:!µ~cl tmafyses ts a measure of prec1s1on and ts shown in the column 
'% iJ!r.wsnce from Meanu. The average % Difference from Mean for 4 repeat mea.;u;;m€nts 
f;:;:r; f,':rise Ted!ar bag samples is 0. 15%. 

-··-.. ,.. 

Page 2 of 2 
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Calculated valuas for Specific Volume, BTU and F {factor) 

Report Date: May 18, 2007 
CHant: SCEC 

Project Location: BAS-Forward-Austin Landfiil 
Date Received: May 4, 2007 
D::te Anaiyzeci: May 4. 200i 

AtrnAA Lab No.: 01247-19 

Sp~cific voiume. BTU, and F" fecior c1r~ valc;ulated u::;ing labortatory analysis results tor meihene, 
c:;;r~on dioxide. nitrogen, oxygen, TGNMO, and sulfur compounds In equationi; tMt 
!nc!ud9 assumed values for the specific volume of gases (CH4. CO2, N2, 02, Ar, and {CH2)nj. The 
spacifiC voiume of gases were ta.ken fmm thG! Scott Speciality Gases cst:;1!09uo, 2001, snd ,ep;e,sent~ 
ec: ,., g;,;& ot so~ Fend 1 ~tm. The F fi:11:tvr io calculated according to tne equation ir, ASTiVI D-:1588.869 ,...,. . .,. . . 

jComoonent Mole% Wt% C,H.O.N,S, 

Methane 35.49 20.31 Carbon 
Corbon dioxide 27.45 43.20 Hydrogen 

. Nitrogen 29.58 29.63 Oxygen 
Oxygen· 5.47 6.26 Nitrogen 
Aigon 0.243 0.347 Argon 
{CH2);, 0.492- 0.247 Suffui. 

Soecific Volume 13.296 
~u~ ~2 

.-nr.iud ,·.•a· ~JU/lb. 4818 
, . F (factor) 9773 
L .. ::~:i_J:.,-;' g51a at €0' r, i i!ltm. wl,en:: CH4-1010, TGNMO-604 6TU/cu.tt. 

Jcomponent 
Methane 
Csrbon dioxide 
Nitrogen 
Oxygen 

Specific volum~ 
reference valves • 
?3 35 (ft'/ib) 
8.59 
13.54 
11.87 

Aigon 9.52 
(CH2)n 21 

nc.,ljo • 0 ," rsfer<:nce, Scon Specialty Gases Catalogue. 2001 adjusted to ao~F 

B - 5 

Wt,% 

27.23 
~.1'i 

37.68 
.... a_.._ 
L~.c,..:, 

0.35 
0.00 

PAGE 04/10 
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Calculated values for Specific Voiume, BTU and F (factor} 

Report D~fl,,· May 18, 2007 
Cfi.;,nt: SCEC 

Fr·'.'iject Location: BAS-ForNard-Austin Landfill 
;:;ate Received: May 4, 200i 
Wate Analyzed: May 4, 200i 

.: f.tmAA lab No.: 01247-20 

[ 

.. p,e.cifr-;;':1rol:.ime, STU, ,:ino F factor are carcutateo using iaocrtatwy analysis results for metha.,;;,-­
c::::..b.-i! cioxlde, nit;ogen. oxygen. iGNMO, and sulfur compounds in equations that 
.-:-:.!ti:'.-= eesumed values fot the specific volume of gases (CH4, CO2, N2, 02, Ar, and (CH2)n). r;,e 
specif]:. vclume of gi:i!'I~~ w;,n;, taken frorn th1:> Scott S?eoiolity Gooc::; cetaiogue, 2001, and represent~ 

)e:,::=, =;:. '<!""~ at GO? F and 1 otm. The F fector is e.::h:;ulatec:i accordin!,l lv the equ.;;tlcn in ASTM D-3588.t;c!::l 
i 
I 
: 
! Mole% Wt% C.H.O.N.S. \/Vt~ 

l Care-on dioxide· 
Nit~gen 
Oxygen 
/i.;gon. 

36.98 21.30 
44.61 

Ca;bon 
Hydrogen 
Oxygen 
Niticgen 

··· '(CH;:)r. 

2.8.16 

27.50 
4.99 
0.221 
0.583 

27.72 
5.75 

0.319 
0.294 

Argor. 
Suifur 

i 
i 

l ¥:.~1.,.:~ 

i 
i• ~.,. ~ I .;J ~ 

I 

Specific Volume 
BTU/ft:, 

. BTU/ lb. 

13.337 
378 

5044 
F (factor) 977 4 ! 

j "::i<; :s'• 9<1~ ot 60° F, 1 stm, where Cl 14-1010, TGNMO-804 6TU/i...u.ft. 

. _,:... 

ICompone;-it 
. MPth:;ine 
Caibon dioxide 
Nit;ogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
ieference values * 
23.35 (ft''/lb) 
8.59 
13.54 
11.87 
9.52 
21 

• reference., Scott Speciaity Gases Catalogue, 200'1 adjusted to 60°F 

B - 6 

28.40 
5.37 

38.19 
27.i"2 
0.32 
0.00 
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Caiculated vaiuas for Specific Volume, BTU and F (factor) 

Report Date: May 18, 200i 
Client: 8C[C 

Project Location: BAS:Forward-Austin Landfill 
Gate Received: May 4. 2007 
Date Analyzed: May 4, 2007 

AtmAi4- Lab No.: 0124 7 -21 

Sp-::dn,~ voiume, STU, and F factor are calculated using iabortatory analysis results for meth&ne. 
'""'bon ciicxide, nit;ogen, oxygen. TGNMO, and sulfur compounds in equations thi.t 
ir:ciu-~e assumed values for the specific volume of gases (CH4. CO2. N2, 02, Ar, and (CH2)n). "ihe 
-:;p~-:if-r: vclume of ga.:ec were token from the Scott Speiciality Gases cal.:tluyu\::!, 2001, ,md represents 
;;::- i..i :,;;;;::-. st eo~ F illnd 1 atm. Tile f factor Is calculeted according to tne equation in ASHIi 0-3586.B89 

!Component · Mole% Wt% C.HO.NS 

Methane 39.01 22.27 Caibon 
Carbon dioxide · 29.79 46.78 HyCiiOgen 
Nitrogen· 25.27 25.25 Oxygen 

····'Oxygen 4.46 5.10 Nitn:igen 
Argon 0.198 Q.282 Argon 

,£"\{ (CH2;},, 0.640 0.320 Suifur 

Specific Volume 13.339 
BTU/ft:: 399 
BTUi lb.· 5324 
F (factor) 9668 

"~:; k;" ,;as at:SO' F, 1 cilr;;, where CH4-1010, TGNiViO-804 BTU/cu.ft. 

· I Component 
Methane 
Carbon dioxide 
Nit;ogen 
Oxygen 
Argon 
(CH2)n 

Specific volumP. 
reference vaiues " 
23.35 (ft"ilb) 
5.59 

13.54 
11.87 
9.52 
21 

• reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F 

B - 7 

w101,. J 
2e.14 
':J.b'i 

39.12 
25.25 
r).28 
J.00 
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.:, .. 

-'· " 

/& (!,, ft:i.\ I&\ 
i..nJ,15,.ffj_fu/r~~ Inc. 
23917 Craftsman Rd., Calabasas, CA 91302 ° (818) 223-3277 • FAX (618) 223-8250 

LA BORA TORY ANAL YSfS REPORT 

Speciated Hydrocarbons Analysis in Tedlai Bag Samples 

RAport Date: May 18, 200i 
Client: SCEC 

Site: BAS-Forward-Austin LF 
rroject No.; 2000.1069 

Date Received: May 4, 2007 
Dete Analyz:eCi: May 9. & 10, 2007 

ANALYSIS OEGCRIPTION 

enviror:men~I ;;0;,sultants 
laboratory services 

Hyriroc1:1rbon Sp°eciation analysis was porformcci by flame ionizl!iltion dete,;;tion/ges 
chromatography (FfD/GC), modified EPA-18. 

AtmAA L9b No.: 
Sarnple iD: 

01247-19 
Bag A 

in 1 

(repeat) 01247-20 01247•2·, 
Bag A Bag B I Bag C 

In 1 111 2 li1 3 

(Concentration in ppmv, component ) 
355000 355000 370000 390000 

,·,::, ,-: .11 ·;haile hy;jrocarbons 
::.~c::::·;:.;; oy carbon 

._ni_.:m·)~_!"_grouping 
C2 

Co 
:•CS 

:;;!'-;foe" , • ·,~ 

12.45 
54.22 
34.58 
125.49 
140.35 
433.75 

480i 
4832 

11.37 
51.50 
33.74 
'125.45 
131.65 
461.04 

4934 
4957 

'i 1.90 12.8 
51.76 56.2 

33.78 36.2 
133.44 14c:uo 
149.90 158.08 
472.30 49.:?. .a.o 

5163 .3488 
5167 5o1J 

!'::·-'.~?;~~ -~o~al non~me~ane, ~on-ethane, hydrocarbons as ppmv methene. /.,.. 
.~:::•-::·•,Ota/ non-me,hane nydrocart;ons as ppmv methane. if~ 

page 1 of 2 

B - 8 

Mir:he:F.f i . PnrtP.; ·-­
Laboratory· Director 
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LABORATORY ANALYSIS REPORT 

Speciated Hydrocarbons Analysis in Tedlar Bag Sampi@s 

Report Dat~: M;;iy 18, 2007 
Client: SCEC 

Site: SAS-Forward-Austin LF 
P;oject No.: 2060.1069 

Date Received: May 4. 2007 
Date Ana1yzec1: May~. <S: 10, 2007 

ANALYSIS DESCRIPTION 

Hydrocarbon Speciation analysis w.1s performed by ffsme ionization deteotio11/gas 
chromatography (FIDIGC). modified EPA-18: 

PAGE 08/10 

?:,-:-, .. AtmM Lab No.: 01247-22 (repeat) 01247-23 (repeat) 01247-24 
Sample iD: I Bag D Bag D Bag E Bag E Bag F 

L. ____ -L-_.:o:..::u:.:.t..:1 _ _.__.=.o ... u+._. 1 __ __.,_...;o;.;:u;;.;t..;;2 __ ...__..::co~u-=-t ==-2_...__u_u_l...;;·3 _ _, 

nori-r:,c::thane hydrocarbons 
waiy,;is by carbo•ri 
;:1.:;-::be, grouping 
C2 
0 
C4 
cs 
C6 

.J\.1-~,. 7-:"'.· 

<:0.07 
<0.05 
<0.04 
<0.04 
<:0.03 
<0.03 

<0.5 
<0.5 

(Concentratioli in ppmv, component ) 
0.71 0.88 i.09 1.05 

<0.07 <0.07 <0.07 <0,07 
<0.05 <0.05 <0.05 <0.05 

<0.04 <0.04 -~0.04 <0.04 
•..:0.04 <:.0.04 ·~004 <0.04 

<0.03 <0.03 <0.03 <0.03 
<0.03 <0.03 -~0.03 <0.03 

<0.5 <:0.5 <0.5 <0.5 
-<::0.5 <0.5 <O.b <0.5 

TNl:/iNE • total no. ;,-methane, non-ethane, hydrocarbons as ppmv methane. ~ 
TNM,"/C - tote/non-methane hydrocarbons as ppmv methane. • ~- /} _1/ •. 

. ~-' -~=- . 
Michaei L. Po er 
Laboratory Di;ec{or : 

page 2 of 2 
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,, 
.. {1\ 1;-~~ /A~mm/A/A Inc. 

~C~~~ 23917 Craftsman Rd., Calabasas, CA 91302 .. (818) 223·32TT ° FAX (818) 223-8250 

environmental consultants 

LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Tedlar Bag Samples 

Report Date: May 14. 2007 
Client: .SCEC 

Project Locetion: BAS / Forward-Austin LF 
C!ient Project No .. : 2060. 1069 

Date Received: May 4, 2007. 
Date An·alyzed: Mz;y 4, 2007 

ANALYSIS DESCRIPTION 

lab(lratory $E!l'Vices 

!--:ydrogen sulfide was analyzed by gas chromatography with a Hall e/ectrofytic conductivity detector 
r;;.oerate'ci' f,; the ox!detive sulfur mode. All other components wer,;;; measured by GC/ Mass Sp~c. 

AtmAA Lab No.: 
5o;;;ple J.D.: 

Hych;;:::n sulfide 
Ce;·c:;;.y! sulfide 
Meti\}'i mercaptan 
Ethyi meicapt;in 
Dim~thyl suifide 
C~:'~o;; disulfide 
!$cpmpyl mercaptan 
r:·p,opy! mercaptan 
D:metl'iyf. -:-::,;1 ;!fide -

TRS • t,,t~i r1=1duced sulfur 

01247-19 
6agA 
in 1 

20.0 
<0.2 
1.88 
<0.2 
5.96 
0.10 
0.16 
<0.1 
0.11 

28.4 

01247-20 01247-21 
!jag l::S 6agc 
In 2 I !ii 3 

(Concentration in ppmv) 

21.7 19.8 
<0.2 <0.2 
1.95 2.10 
<0.2 ,:Q,2 

6.07 6.86 
0.11 0.12 
0.18 0.20 
<0.1 <0.1 
0.10 0.1"i 

30.3 29.4 

Laboratory Director 

Page 1 of 2 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Project Location: BAS / Forward-Austin LF 
Date Received: May 4, 2007 
Dale Analyzed: May 4, 2007 

Sample Re eat Anal sis Mean 
ID Run#1 Run#2 Cone. 

I % Diff. 
From Mean 

Cv;-nf"cneilts (Concentration in ppmv) 

Hydrogsrr sulfide · Bag A in 1 19.1 20.8 20.0 0.0 
Bag B In 2 21.8 21.6 21.7 0.46 
Bag C ln 3 18.8 20.8 19.8 0.0 

=:;arti'onyt sulfide Bag A ln 1 ..:Q.2 -~0.2 
Bag C in 3 <0.2 <0.2 

Methyl mercaptan Bag A in 1 1.87 1.88 1.88 0.27 
Bag C In 3 2.09 2.10 2.10 0.24 

:-:::;;r;:;aptan Sag A in 1 <0.2 <0.2 
Bag C in 3 <0.2 <0.2 

□;!:12:.: :y! StJifid~ Bag A in 1 5.79 6.12 5.96 2.8 
Bag C In 3 o.~o 6.86 6.86 0.07 

Carbon di~ulfide Bag A in 1 0.10 0.10 0.10 0.0 .. 
Bag C In 3 0.11 0.12 0.12 4.3 

i~~e=!feyp-;i merc;aptan Bag A In 1 0.15 U.1f 0.16 6.2 

Bag C In 3 0.19 0.20 0.20 2.6 -=-,-

r;-i:;ropyi mercaptan Bag A In 1 <0.1 <0.1 

Bag C In 3 <0.1 <0.1 

D:'.7!9t.':yl disuifide Bag A ln 1 0.11 0.11 0;11 0.0 
Bsg C in 3 0.11 0.11 0.11 0.0 

Tftrer;; T,;;r.Jlar bay ::;~1,-,pfc~, faburalury numoers 0124?-(19-21), were aneilyzed for hydrogen suifide 
ar.t:i r£c-d;;r;ed sulf-vr compounds. Agreement between repeat analyses is a measure of preci:;ion 
anu.is s.'iown sbove in the column "% Difference from Mesn". Repsat anaiys(?S a.re im impi;-;fant 
f;iij ?{ AtmAA 's quality assurance program. The a Ve rage % Difference from Mean for 13 repeat 
nwe:suraments from three Ted/er baa samples is 1.3%. 
1~f=s'~ · '""' 
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••• 
SCEC 

1582-1 NORTH BATAVIA 
ORANGE, CA 92667 

T-EDLAR BAG SAMPLE DATA SHEET 

A ;tJ I . JN LLT /OJ a 
············ ·····,p;··················· ········· z·············· ··············· ····---··,-········· ················· ·········· ······· ············;:~~~·•.•··••·········· ·•-•.•.·•·····;-,·6;;·· · ·········· 
···············-···.··•····.··••-•.•··.·····••.•-· ··-·•.•··.•-·••···•.-·.·.·,•··············•-•,•·••,••,•-· •,••-·-•··-•-••.•·-•·.·-···· ······-···••.•········· ········••.•,•.•········••.•.•,••,•-•-•.•···· ·······--•.•-·-·. -·-··••.•••.·••.•····-·-··•-•.•··•.•-·.•, ·············-··-·-•-··•·-······•·,•··-·-·····••.•·····-·-······ 

/) I o CJT I · o·u11,c, 
.-.. -.. -... -... -...... -.-... -.. -...... ,_ ..... ·.·.-.-.-.. -.·.-.-.-.-.. •.•-•.·-· ....... -.-... ·.· .. ·.-... -.--·-··-·--·--·--·-·.·-············· 

c I 2 f\ bo 
.-.--•-•,•-•.•-·-••.•-··-·-·-·········••,•-•.•-···-····· 

f- 3 

, ................ , .................. , ......................... ········•.····.···•·.•·· ................................................... , ... , .......................... , ............................... ·••.•·········· .......... ,. ·······••.• ........ , .............. . 
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Appendix C 

Exhaust Volume Flow Data and Field Data Sheets 



BAS Stockton Fonvard 

Austin Road LF Flare 
May 3, 2007 

SUMMARY OF EPA METHOD 19 SOURCE TEST DATA AND CALCULATIONS 

PARAMETER UNITS RUN I RUN2 
DATE 5/3/2007 5/3/2007 

FUEL FLOW - @ 68 DEG F SCFM 1551.2 1554.6 
CALORIFIC VALUE - @ 68 DEG F BTU/CF 362.0 378.0 

F FACTOR (Fd) - @68 DEG F DSCF/MMBTU 9,773 9,774 
EXHAUST 02 CONCENTRATION %VD 11.08 11.11 

HEAT INPUT-NATURAL GAS MM BTU/MIN 0.5616 0.5876 
EXHAUST VOLUME FLOW RA TE @ 68 DEG F DSCFM 11,683 12,259 

C - 2 

RUN3 
5/3/2007 

1550.4 
399.0 
9,668 
10.74 

0.6186 
12,308 



SUMMARY OF VOLUME FLOW TEST DATA AND CALCULATIONS 

Date: 
Facility: 
Source I.D./Condition 

ST ACK DIAMETER 
STACK AREA 
BAROMETERIC PRESSURE 
STATIC' PRFSSURF 
STACK PRESSURE 
AVERAGE STACK TEMPERATURE 

PERCENT CARBON DIOXIDE 
PERCENT OXYGEN 
PITOT CORRECTION FACTOR 
SAMPLING TIME 
GAS VOLUME SAMPLED 
WATER VAPOR COLLECTED 
DRY GAS METER CORRECTION FACTOR 
DRY GAS METER TEMPERATURE 
ORIFICE PRESSURE 

VOLUME OF WATER CONDENSED 
MOISTURE CONTENT OF FLUE GAS 
DRY MOLECULAR WEIGHT OF FLUE GAS 
WET MOLECULAR WEIGHT OF FLUE GAS 
FLUE GAS VELOCITY 
FLUE GAS FLOW RA TE (ACTUAL CONDITIONS) 
FLUE GAS FLOW RA TE (STD WET CONDITIONS) 
FLUE GAS FLOW RATE (STD DRY CONDITIONS) 
PERCENT EXCESS AIR 

May 3, 2007 
BAS Stockton Forward 
Austin Road LF Flare 

Ds FT"2 
Pbar IN.H 

02 
C 

Vm 
Vic 
y 

Tm 
dH 

Vwstd 
Bws % 

MWdrv lb/lb-mo I 
MWwet lb/lb-mol 

Vs ft/sec 
ACFM ACFM 
SCFM SCFM 

SDCFM SDCFM 
%EA % 

42.24 
29.40 
-0 01 
29.40 
1502.0 

11.08 
0.816 
40.0 

36.017 
57.5 

0.9790 

35.266 
2.71 
7.15 
29.85 
29.00 
21.22 

53,777 
14,220 
13,203 
110.0 

Note: NA = Not Applicable for the test program. 

C - 3 

42.24 
29.40 
-0 03 
29.40 
1484.9 

II.II 
0.816 
40.0 

32.835 
47.8 

0.9790 
77.5 

2.200 

31.199 
2.26 
6.74 
29.84 
29.04 
20.43 

51,772 
13,810 
12.879 
110.4 

42.24 42.24 
29.40 29.40 
-002 -0 ff~ 
29.40 29.40 
1488.4 1491.8 

10.74 10.98 
0.816 0.816 
40.0 40.0 

32.523 33.792 
38.9 48.1 

0.9790 0.9790 
84.8 74.6 

2.200 2.200 

30.491 32.319 
1.84 2.27 
5.68 6.52 

29.87 29.85 
29.20 29.08 
20.89 20.85 

52,935 52,828 
14.095 14,042 
13,295 13,126 
103.0 107.8 



• '),Jl!,C 

SAi\ll'U~ ., l>ATA S~ IEET • !'age o( 

Test No.: ' - H-zf) - of.A., U1le: =tJW/.mmn~t)liR.TJJBib'Hf'.t~KfavllttJtlttk:::::?:rt::tt!Xm~fa~j~f.{llU!t:~Mtr.Ji'f,@kl!J!lF:!t 
Cllenl: Daromelrlc: Imp.II l\fal'I flnal \\'l. 

Tut Locallon: D{vit,._<J: l\leler II}: ft1.P ,is. 
Tesl CondlUon: Af h.vN"\) I\MerYtl: 2 1ht? 
·rest l\lelhod: 6i:_ ✓f) Z ,!;/. l\lelcr"fll'@: t0//,'5,/'c {'3/l,'gl/"'J J ~ 
St.eek Diameter: PIiot ID: 3'1_ .. s;ltt4. '-;_q 
No. of Polnls: Pltol Coef.: {), ~I s 
Simple Time: Probe Lenglh/Mal'I: \-h.o -=--K ,...,- /rs 6 

Per-Pol 111: Noule Dlarneler/1\lal'I: 7 

holdnellc Faclor: -- A.'i5Urnetl Stack Temp.: Total 

I\IETER CONDITIONS · TEl\lPEILlTURES, •F 

SAI\IPLE 

POINT 

I\IETEH 

Tll\11!: I "P I "II I READING 

ccm.5 
I\IETER II\IP. , - I· '7;i,1E 

STACh'.I INLET OUTLET OUT PROUE ..(J.\~~ 

Int Wt Net Wt CFI\I V11c n. 
l\leler Pre-Tesl D;o f I. ·'j· j)'(: 

l\leler Post-Test (7.tJ ( 1c; .Os 
Check / l'rrss. 

65t3 ' Pllol Pre-Tesl ,,/./ ,;< 2) ).:, 

PIiot Posl-Tesl 
. / 
I/ ~ •.. t?J 

:}fE1IiilmtlIHUlwMlt~m iiifc.irJB~!]!@]l 
Time I "If 

lnllal 

f!fll!iAtilJf!itllt&$Fi.fflW!:at 
/I ..,...--

/, I • 

\',\C PRESS. l..\.'islslanl: 

. D ltJ ~ 
I 7 

D O .vt./ 2iL /';JE,'. cg /<g !5.f8 S S 
I O b ./Yl i / l7 I ·z_ ,~·25 ·75 

57 !ii 
llt-

tJ 
'2., > 

o, 

I mp. Selup/llecove 
f/'7'-.. ,/../ c.::.. 

Comments: 

. I / ~,- U) ~-/J'f. I 17,5'.5 l}t~· 76' 76 '73 5' ,.n, 
lt'\.IV\ I¾{., L 

~-o /I ./) 5 11 i :63 ~ Co I hl-lJ . 7-7 7 5'". 7'-'Z · 7. 5· 
11 t/0.16,l'S"I · lfCf11ff5'~5_1r.c-3~1 I I I I /0 

- -I J I I 0, I r I I I I I I I I l::f:/:::/:J:(,:::ft=:=,=,=,:,,,,,~:,::;::,,,,,,,,,,;::,,,,,:,::;:/:=,,vrtt,/,f,{,,f: 
'z . . ;:t15 /;fa.3}, . . . l~/-o.o!• ;::::~::':~:~mli\llke,,,,,,,.,,,.,1 
I I I IJ . IJ'I I I I/~~ I I I /7. .f I I I l-r1111e: '--tD W\_,l-<_,. 

4 i I lc,DZ. I I. l/.5.?fl I I I I -zo I I I !static: -o.D 3 
'LJ __ JJ,~j_ J __ -· VS'PZ. I I I I I ZZ.. f I I I ls1ack Temc,: /5"'0 Z.. 
/ I 16,~)rj - I Vf~/ I I . I I I '1-f I I I l"P In. 11,0: 0 J.l'J[ 

L7, 5 I I I I01/C01: 

tf· :,~ ~ l\leter Voi. (ac(): 3G,. {){ f 
:7 -;z..s l\leler Tfmp.: {p{,fo 

z ? l\leler Press: Z,.'2-
I) 'fl/o/ ·17,J Llr1uhl Vol: 5':J-,5 

'10 



1- • Trsl No.: 

Cllenl: 

Tes! Location: 

Test Condition: /Ve 
Test l\lelhod: 

Suck Diameter: 

No. of Polnt.s: 

Sample Time: 

Per-Point: 

hoklnetlc Factor: 

S,\I\IPLE 

POINT Tll\lE 

0. w ~ 0 
I -, 

J!!. 
~1 L? I w 

~ 3t1 

l.fv. 

-r 

..,,_.~'--
S,\i\ll'LI~ · .• / UATA SIIEET • 

J>uge ur 

• OJA.\ IUute: \11H1i]1lltWMr1'&.hHtWX%NJ:1l1t@ttldl!)l)FtffMMft!Ma:IB@:a'.W:!BH'IE'.k.Ii1!1Ftt 
llerometrlc: Final \\'l. I lnl \\'l I Nrt \\'l CFI\I Vac 

l\leter ID: 

l\leter Yd: tJ,171 2 

1,0 1t1£1.0, 1,oic D 
1&v ll"t1. 

Meler Pre-Test I O,cl'lf 1~-
l\lelrr Post-Test I ,.,--t}:-006 IL-

I\ let er "II (ii): b (i "J ~Ii. '173 J ~ Check l'nss. 

PIiot II}: s'f .. C, I l'ltol Pre-Tesl I -/✓ ·J,c 

Pltol Coef.: o~~I{ 5 l'llol Post-T~st f 1./ · f '"J. P 
. I 

Probe Lenglh/l\lat'I: ~ · 6 i@ittt:~lr&UWfitH¼MtiB'.ffifitHiBfililff{I 
Noule Dlemeler/1\ lel'I: 7 Time I "If 

Assumed Stack Trmp.: Total lnllal 

. TEI\IPERA TUllES, •p- irrrmttnwm+ii:,wmHmWHB&lttt 

"P "II 

METER 

READING 
. LE~l 

STACl-:1 INLETI OUTLET I OUT IPROIJEI :l(.EN-1-

I\IETER II\IP. 

\',\C o, PRESS. l..\.islslanl: 

o.oi.Sl 1-\1-- /9 'f I 7// 
z 11·77 
-'2{; 

0• q17'=! 
~.a_5 z1tf.s 7"·r 
o .. os L2-¼ ~i 
tJ,0 

li,D'/5" 
&o,3 
c .ctJ 
/J. c1;2 
£i.ft3S-
61LiJ8 
{),031 
[i,OIS 
ov, /S'r:1_{ 
aa?; 1110 

s.:-1 
.t:. 
7.. 

Sa 
~-o 

Q ., 
. {;"",'r)'. 
k-·-
~ 

·-.5 

hnp. Setup/ltecove 

Co111111ents: 

-., , o , 1ttiiilli!iltliHf.ijif l@t..tliHM!I@tfJ!tJt 
Calcu

1

laled bv: lkj_ 
Time: lfo ~ .. V\ 

Slallc: - 0 ,0 ? 
Slack Temp.: / l{a~,~<i' 
"P In. 1110: . 0- / 'f c.f 

o,,co,, 

:,5"" 
t.feler Temn.: 

l\leler Press: Z, 2-
Lh1uld Vol: tff,t 



• l 

")~,.,I.!..\., 

SA\ll'LI~ · .• I l>ATA SIIEET • l'age or 

Test No.: :>--: 11'-zJJ · VtA:r lo111e: 1- /3 !Dr =~@t/!)i!!!!:tr:::rnM1m]MtMhX¥kt:Jifi};iJtttlttmm!@tl&t~Mt~¥1tf.®1ti:~{k&:rtZkifJiii!i}t!:i} 
Clfenl: BJ\:;> luarometr~/ 

1 

~O-lO I Imp. # I l\lal'I I Flnal \\"I. I lnl \\'l I Net WLI I CFI\I 

,.. .. , Loullooc r-o,4<J:!icl C{V'!;. M ''" Ill, • I l y J ~,I _ • ldw p,.. Tu, •'•of -4-1'-- I • < .' < 

Tei! Condition: r:,--l'W\ \leler Yd: ft/ 2 1-l. SL l\leler Post-Test (:} .0 
Test l\lelhod: c,.A()._~ z..-f __ _ i\leler "II (ji}: t,1!) /,"JJK /{,'D /,fl{J I J-

Stack Dlarneler: q h (I lr11ot IU: 
1 I 4 I g;( 

No. or Points: · /l, PIiot Coef.: s 
"0 Sample Time: '1 Probe Lenglh/1\fat 'I: /✓, 6 

Per-Point: l-,. 7 Noule Dlarneler/1\lal'I: 
J_---" 

7 

lsoklnellc Factor: Assumed Slack Temp.: ·--· Total 

SAI\IPLE I\IEHR I\IETER II\IP. . CE-1!15 --r11;1l 
n I POINT TII\IE "P "II READl.'IG sIAci.: INLET ou·rLET OUT PRonE .o.veN-

1 1 1kt ~ D o,o'f· i..1- u.-4. 'l:,2· lSZ.$ <60 <;;o t:..t o · 
c-H "1 10 t/:t:1.f ..z:3?.t ) 151£ ~ ~--r- Lil -i. s 

t, Z()· 0 ,c'f j . Z..fZ. ) 
5 ~o o.tiS z~o.C; /tltt <o q t:t,·-1 'fZ 7. > 

L/ 0 . I), ~ $ w z f; 1-. 4 oi Jfl 5 I 0 

IJ,0$ /ti-CJ~ iZ.S 
,lJ.05 INN IS 
P,fJtJ /l/-{5 Ii.? 
o .. oz5 1/~tl.. 1.)> 

zz.s. 
25 
Z-7. 5 
'·:, C 

,j~S, 1 rtz11 1 1 1 1 B , trj5 111::1 . . ·, 5 
\ , , a o) Wt I : : . .... : : : n > 

40 

Ch~ck l'ress. 11\': 

IPUot Pre-Tesl I ✓ · I I..& 
&c Pltol Post-Test 

il@t(}i~~miti!f AAJi{tiW.rf.UWfiltB~!{l!fi}! 
Time "If 

lnllal 

\d}\wat.mtiHJtkWtHfi.MHl8&lifl 
ST A TIC' Operalor: $ 

0 1 I PRESS. Assistant: 

Imp. Seluptntcovery: ?C 
Comments: 

:<::::::::::::::::~:l:::i:,dii:i;i~&ii!?j::i:t:\:~t?? 
Calculaled bv: ~ 
Time: l/tJJ'v-../~ 
Slallc: -(). (J 2,. 

Slack Tm1p.: l Lf<oi, 
"Pln.11 1O: ·o~ 
o,,co., 

l\feler Vol. (ac 

l\feler Temp.: '8'/.K_ 
l\leler Press: 2.L 
U,,uld Vol: 3S,1 



Appendix D 

Inlet Volume Flow Data and Field Data Sheets 



...,v, .. , ...... n I VI' "''-'C. I r I.JV n "'"IC. .::IVU1'\.,C, I c,.:, I un.1 n. n.nu \...n.L\...ULn. I IVl"l.::I 

Date: 
Facility: 
Source LDJCondition 

STACK AREA 
BAROMETERIC PRESSURE 
STATIC PRESSURE 
STACK PRESSURE 

A VERA GE STACK TEMPERATURE 
ROOT VELOCITY PRESSURE 

ST ANDA RD PRESSURE 
PERCENT CARBON DIOXIDE 
PERCENT OXYGEN 
PEKCEN r NITKUuEN 

PERCENT METHANE 
PITOT CORRECTION FACTOR 
SAMPLING TIME 
WET BULB TEMPERATURE 
DRY BULB TEMPERATURE 

MOISTURE CONTENT OF FLUE GAS (Psychometeric) 
DRY MOLECULAR WEIGHT OF FLUE GAS 
WET MOLECULAR WEIGHT OF FLUE GAS 
FLUE GAS VELOCITY 
FLUE GAS FLOW RA TE (ACTUAL CONDITIONS) 
FLUE GAS FLOW RA TE (STD (WET) CONDITIONS) 
FLUE GAS FLOW RATE (STD DRY CONDITIONS) 

May 3, 2007 
BAS Stockton Forward 
Austin Road LF Flare 

Ds 
Pbar 
Pstat 

Ps 
Ts 
dP 

Pstd 
CO2 
02 
N2 

CH4 
C 

Tw 
Ts 

SCFM 
SDCFM 

D - 2 

RUN2 

9A9 9.49 
0.49 0.49 

30.10 30.10 30.10 
-12.00 -12.00 -13.00 
29.22 29.22 29.14 
66.0 70.0 76.0 

0.7865 0.7889 0.7952 

29.92 29.92 29.92 
27.40 28.20 29.80 
5.72 5.21 4.66 
29.60 27.50 25.30 
35.50 37.00 39.00 
0.990 0.990 0.990 
30.0 30.0 30.0 

70 

27.85 
27.67 27.51 27.71 
53.70 54.22 54.83 

1,582.5 1,598.0 1,615.8 
1,554.6 1,550.4 
1,524.3 1,517.1 

9.49 
0.49 
30.10 
-12.33 
29.19 

29.92 
28.47 
5.20 
27.47 
37.17 
0.990 
30.0 
65.7 
70.7 

27.63 
54.25 

1,598.8 
1,552.1 
1,521.1 



' 
SCEC 

• CLIENT/FACILITY: 

METHOD 2i VELOCITY AND TElH'P. TR-\VERSE DATA 

6 M ,- s,00c73tt-l DATE: s-1 -C37 
SA...\f?LE LOCATION: Aus77w DATA TA..!<EN];3Y: 7YLr 

UNIT NO.: ~· i1Jcc-r PITOTID: 5,(1) 

TEST CONDIDON: ,trS h\!UVt> PITOT Cp: (),q 2 
BAROMETRIC (in. Hg): 1<J ~to PITOT LEAK CHECK: &r,!, 'r) ~ 

l t, 

v,..10 51 ))\it:{ 10 -== '1~+9" v.ffb 6? \ ~:i 
t) 1'> 6 '2- t>B 6~ l. 

I est No. 

I r-J<:ffto Static Press. (in. H10) Test No. ·2. Static Press. (in. HiO) 

uS -l'L - ( 2.: 
Traverse Point aP T cmpcratun: Travet"se Point 6P · Temoerature 

Time Port Point in.Hp. "F Time Port Point in. H10 '"F 

6KL~ $"[( ,60 ~ ~L 0'12,r- ssz I 
,62. 6(, 

7 -6 2. - 1 ' ,6'L 
~ ,62 t> .~<( 
') ' -6~ ) ~ .{;,'f 

' 'I 5 ~64·. f •62- I 
3 .,2- ] .62. I 

2 ,60 'Z- -~C> 

(H 10 ' "GO 0110 \ , s"7 I 

0 10\ 

11 . 11 . 

12 12 

l. l 

2· 2 

J J 

4 4 

5 . 5 

6 6 

7 7 

I 8 8 

9 9 

10 10 

11 11 

12 12 
' A•1g. Avg. 



• 

·• SCEC 
METHOD 2i VELOCITY AND TEMP. TR.\ VERSE DAT A 

CLIENT IF ACILITY: ·r3eS'- $ 'jd(,[l%..J DATE: 

SAiWT E LOCATION: /Jrt)>71,J DATA TA...~.f;3Y: 

UNIT NO.: fUrtL= 1/JLc-1 PITOT ID: 

TEST cmmmON: /Yf /tx)rJ'y PITOTCp: 

BAROMETRIC (in. Hg): lo. i<l . PITOT LEAK CHECK: 

<,JQ,.· €,)\ ~·( 
u~. -io. l/\ v 

Test No. 

3 
Static Press. (in. H2O) 

-12. 
Traverse Point ~p Temperature 

Time Port Point in. H20 . "F 

iOJs .<; ~ 
,. ,60 70 II 

7 J -62. { 

b . 6'/ 
) 4 ,.6 (, 

I 'f 5 -6'1 ·. 
l j ,61.. 

' <., ,60 
/()% I. .. ho \ 

I 

I 

1 

1 

' 
s\ 

I 

6 

7 

I 8 

9 

10 

11 

12 

Avg. 

\(bP--:: 0.7 iiq to c,.F 

tS-3S-!tc.n4 

Test No. 

Time 

D -

s--·3-- CJ7 
~7JL' 
<£71) 
0-8-'1 

~60 (fP f l, 

w'B>-,~)> 
b 17 -- , f> 

z_; i{ 

c.f 
Static Press. (in. H2O) 

-13 
Traverse Point ~p. T=nerature 
Port Point in. H20 

. .,,... 
r 

sz .G-z. 7G, 

7 ·62- ( 
t::, J -<::.v \ 
S'" 4 • ~G 1 

...p '66 
I 

s I 

) 6 -bV I 

2 7 • C,,2 
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1 
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5 .. 
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12 

' Avg. 
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Quality Assurance / Quality Control Data 



rr'1 

I 

N 

FACILITY: 
SOUR.CE ID/CONDITION: 
OPERATOR: 

PARAMETER 

UNITS 
0 2 - FULL SCALE 

0 2 -ZERO 

CALIBRATION ERROR 

13AS Stockton Forward !DATA FOR SAMPLING RUNS: COMPLIANCE RUNS 1,2,3 (INfII!,L.) 
Austin Road LF Flare !DATE: 5/3/2007 

TRT I PROJECT No.: 2060.1069 
.,..,.,, ..... ..,._ .~ .... ,..,..~,, .... ,,, ... ,, .. ;:.~,,,'"':;, ... ,,..,.,,~,,,-,,, ... ,, .. , .....i.~~ .. 

VALUE 

PPMYor% VOL 

25 

0.00 

NOTE: C02/02 - % VOL Al\D NOx/CO - PPMV; ALL ON A DRY BASIS 



M 

I 

w 

FACILITY: 
SOURCE ID/CONDITION: 

PARAMETER 

UNITS 

0 2 - FULL SCALE 

0 2 -ZERO 

0 2 - MID CAL 

CALIBRATION ERROR 

BAS Stockton Forward I DATA FOR SAMPLING RUNS: COMPLIANCE RUNS 1,2,3 (FINAL)_ 
DATE: 5/3/2001 

VALUE 

PPMV or% VOL 

25 

0.00 

NOTE: C02/02 - % VOL AND NOx/CO - PPMV; ALL ON A DRY BASIS 



M 

I 

~ 

FACILITY: 
SOURCE ID/CONDITION: 

PARAMETER 

UNITS 

0 2 -ZERO 

0 2 - SPAN 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

BAS Stockton Forward DATA FOR SAMPLING RUN: 
Austin Road LF Flare DATE: 

INITIAL VALUES 
ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM I CALIBRATION 

CALIBRATION CALIBRATION CALIBRATION CALIBRATION CALIBRATION DRIFT 
RESPONSE RESPONSE BIAS RESPONSE BIAS 

PPMVor% VOL PPMVor% VOL % OF SPAN PPMVor% VOL % OF SPAN %OF SPAN 

0.01 0.00 0.04 0.00 0.04 0.00 

12.51 12.44 0.28 12.44 0.28 0.00 
: : l:: =::;: :: \:;:: :~ =: = l: l: ! : : =;:.::::: ! : ! : i: l: l: l: l::: l::: I: l: \: l: i: l: l: l:;:;::::: l: l: i: l: :: ~ . : . : .: . : . ! : .. : : : · =:;: i: i: ]: ~: l: \ 

-0.10 

165.1 0.02 

NOTE: C02/02 - % VOL AND NOx/CO- PPMV; ALL ON A DRY BASIS 



rr, 

I 

C;":1 

FACILITY: 
SOURCE ID/CONDITION: 
OPERATOR: 

PARAMETER I 

UNITS 

O2 -ZERO 

0 2 -SPAN 

SYSTEM CALIBRATION BIAS AND DRIFT UATA 

BAS Stockton Forward DATA FOR SAMPLING RUN: COMPLIANCE RUN 2 
1-\ustin Road LF Flare DATE: 05/03/07 

TRT PROJECT No.: 2060. I 069 

INITIAL VALUES FINAL VALUES 
ANALYZER SYSTEM SYS~'EM SYSTEM SYSTEM 

CALIBRATION CALIBRATION CALIBRATION CALIBRATION CALIBRATION I DRIFT 
RESPONSE RESPONSE BIAS RESPONSE BIAS 

PPMVor¾ VOL PPMV or% VOL % OF SPAN PPMVor¾ VOL ¾OF SPAN ¾OF SPAN 

0.01 0.00 0.04 0.00 0.04 0.00 

12.51 12.44 0.28 12.45 0.24 -0.04 

NOTE: CO2/O2 - % VOL AND NOx/CO- PPMV; ALL ON A DRY BASIS 



SYSTEM CALIBRATION BIAS AND DRIFT DATA 

FACILITY: BAS Stockton Forward DATA FOR SAMPLING RLN: COMPLIANCE RUN 3 
SOURCE ID/CONDITION: 

::::;::,::::::::, 

INITIAL VALUES FINAL VALUES 
ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM CALIBRATION 

PARAMETER I CALIBRATION CALIBRATION CALIBRATION CALIBRATION CALIBRATION DRIFT 
RESPONSE RESPONSE BIAS RESPONSE BIAS 

UNITS PPMVoro/o VOL PPMVoro/o VOL %OF SPAN PPMVoro/o VOL %OF SPAN % OF SPAN 
O2-ZERO 0.01 0.00 0.04 0.00 0.04 0.00 
O2-SPAN 12.51 12.45 0.24 12.43 0.32 0.08 

(rr'-t.r-----· 
1'. ~----+-

er.· 

NOTE: CO2/O2 - % VOL AND NOx/CO- PPMV; ALL ON A DRY BASIS 



BAS Stockton Fonvanl 

Austin Road LF Flare 
May 3, 2007 

NO 2 Converter Check 

NO2 Gas Concentration, ppm (C0) 

N02 Gas Concentration in NO mode, ppm (C 1) 

NO2 Gas Concentration in NOx mode, ppm (C2) 

18.71 ppm 

040 ppm 

17.97 ppm 

%CE = 93.9% PASS 

C1 < 5% ofC0 PASS 

E - 7 



Date: 

Location/Project: 

Analyst: 

Calibration Gas 

Oi CfJ2-

Oi.· Co?_ 

No 
MO 
I ( I"\ 
•'1-V 

Aio1-
Ckf. Co 

Co 
c:: I"'£ 

·u 

-
'--0 

• 

SCEC 
Calibration _Gas Data Sheet 

t!, M - S1<J urarJ ~ h) llv./~ ~ /hJJ"itN 
TILT 

Concentration Cylinder No. 

2 i.o 5 - ;b·~9 CC-·'f L, 3 g 1 
I 1-.S-S- - 1 ·[ l 1_ S' q q /.(, [21...~ 8.JI-L 

41.~ob 4'2.-L"l- Cc..z,k31 

l 7-o 1- t 1-u(o XC o 1. K~~c ~tt(.... 

X ,IS/ 
/'. ,,.. . . -

g.wt. ___,_ I CJ --s 't-6.b 

I g · ·7 I cc.. 7:;, 3·2-

tji~, I C,Q.. 1-i. 1. 3 "L I 

/{,g ~~ <le. ltS--s-s-6 
I.), "'- .,.,.,.,. '--n-.,... --I•· 7 U ...__. - I t:.. (.. C,-.l I 

-

'-1-2 · 7 ~ c·c G .s , c, 

E - 8 



Airgas 
Certificate of Analysis: EPA Protocol Gas Mixture 
Cylinder Number: 

. _ __fylinder Pressure: 
Certification Date: 

CC92384L Reference Number: 48-124071175-2 
2000.6 PSIG Expiration Date: 7/28/2009 
7/28/2006' Laboratory: ASG - Los Angeles - CA 

Certified Concentrations 
Component 

CARBON DIOXIDE 
OXYGEN 
NITROGEN 

Concentration 

16.69% 

21.03 % 
Balance 

Accurac.y 

+/- 1% 

+/-1% 

Annlytican_l Principle 

NDIR 
PARAMAGNETIC 

Airgas Specially Gases 

117\1 Alamed.J Suee1 

los Angeles. CA g0059.2130 

(323) 357-3891 

FAA:. (323) 567-3686 

WNN.:iiron.cnm 

Procedure 

G1 

GI 

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. 
Analytical Methodology does not require correction for analytir.;il intArfi:m::inr:As 

Notes: ~ A 
Do not use cylinder below 150 psig. Approval Signature--~~'"""'=-==---"-/ __ ;;;-___ __________ _ 

•R.eterence sfaridarcnntormation_,__ ---=----. -- -
hat Balance Gas Comeooeot Cvl Number 
NTRM060608 OXYGEN CC207981 
NTRM 81675 NITROGEN CARBON DIOXIDE XC034335B 

Coor.eotratioo 
22.51 % 
19.84 % 

Analytical Results 
1st Component ,CARBON DIOXIDE ! 2nd Component 

1 ~t Analysis Date: 07/28/2000 1st Analysis Date: 

R 64.20 S 54.00 Z 0.000 Cone 16.69 % R22.51 S 21.03 
S 54.00 Z 0.000 R 64.20 Cone 16.69 % S 21.03 Z0.000 
Z 0.000 R 64.20 S 54.00 Cone 16.69 % Z 0.000 R22.51 

AVG: 16.69 % 

E - 9 

,OXYGEN 

07/26/2000 

Z0.000 Conc21.03 % 
R 22.51 cone 21.03 % 
S 21.03 Cone 21.03 % 

AVG: 21.03% 



Airgas™ 
-Specialty Gases 
11111 0eflltificate of Analysis: EPA Protocol Gas Mixture 
Los Angeles, cA 90059-2130 

<323l~cler Number: SG9168226BAL Reference Number: 48-124076101-2 
FAX: <:evrr~a3e~ressure: 2000.6 PSIG Expiration Date: 1·0/4/2009 

Certification Date: 10/4/2006. Laboratory: ASG - Los Angeles - CA 

Certified Concentrations 
Component 
CARBON DIOXIDE 
OXYGEN 
NITROGEN 

Concentration 

7.812 % 
12.55 % . 
Balance 

Accuracy 

+/-1% 
+/-1% 

Analytical Principle 

NDIR 
PARAMAGNETIC 

Procoduro 

G1 . 
G1 

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. 

/ 
Analytical Methodology does not require correction for analytical interferences. ~----·-_ 

~:t~:t: use cylinder below 150 psig. Approval Signature ,i: · · .~:-:~~-...... --- ··· ,, 
Reference Standard Information 
~ Balance Gas Component 

OXYGEN 

Cyl.Number 

SG9168290 

Concentration 

NTRM 82658x 
NTRM 81674X CARBON DIOXIDE SG9168852 

16.04 % 

8.954 % 

Analytical Results 
1st Component 

1st Analysis Date: 
R 57.95 S 50.56 
S 50.56 
Z 0.000 

Z 0.000 
R 57.95 

CARBON DIOXIDE 

10/04/2006 
20.000 Cone 7.812 % 
R 57.95 Cone 7.812 % 
S 50.56 Cone 7.812 % 

AVG: 7.81? % 

2nd Component 

1st Analysis Date: 
R 16.04 S 12.55 
S 12.55 zo.ooo 
Z 0.000 R 16.04 

' 
E - 10 

OXYGEN 

10/04/2006 
Z 0.000 Cone 12.55 % 
R 16.04 Cone 12.55 % 
S 12.55 Cone 12.55 % 

AVG: 12.66 % 



Airgas~ 
Certificate of Analysis: EPA Protocol Gas Mixture 
Cylinder Number: XC0288008 Reference Number: 82-124071113-1 
Cylinder Pressure: 

Certification Date: 

2000.6 PSIG 

8/1/2006 

Certified Concentrations 
component 
NITRIC OXIDE 

NITROGEN 

Expiration Oats: . 

Laboratory: 

concentration 
17.02 PPM 
Balance 

Total oxides of nitrogen 17.06 PPM 

8/1/2008 

ASG - Riverton - NJ 

Accuracy 
+/- 1% . 

Analytlcal Principia 

Chemiluminescence 

Airgas Specially Gases 
liOO Union Landing Road 

R.:-Verton, NJ oaon 
(856) 829-7878 

Fax (656) 82~7I 
www.aJrgo.:1.,c;om 

Procedure 

G1 

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. 
Analytical Methodology does not require correction for analytical interferences. 

Notes:NOx - 1st analysis"' 17.06 ppm~ 7/25/2006 
NOx - 2nd analysis= 17.07 ppm - 8/1/2006 
Analytical accuracy = +/. 1 % Relative 
Analytical principle = Che_rniluminescence 
Standard= NTRM, XC019210B = 20.18ppm NOx/N2 

Approval Sigr}<llure ------=~::::.-·-e:-:..;;'~=:::;;;z:::...,c.._,.,,~""'/~..::::::::;;::~-----==---
a: l ~ :.;> C::::---' 

Do not use cylinder below 150 psig. 

Reference Standard Information 
~ Balance Gas Compongnt cyLNumbJ:r 
NTRM 82629 NITROGEN NITRIC OXIDE XC0192108 

Analytical Results 

~:tt~:::so~:t:~ 1~t:r;;~~XH{§. 
R2.011 s-1.101·-·: Z-0.005 Conc17.05PPM 
S 1.702 Z -0.001 R 2.015 Cone 17.02 PPM 
Z-0.001 R 2.015 S 1.703 Cone 17.03 PPM 

AVG: 17.03 PPM 

2nd Analy:ii:i Date: 

R 2.016 
S 1.702 

Z ·0.003 

#5000 

00/01/2006 

S 1.703 
Z ·0.002 
R 2.017 

Z-0.004 
R 2.018 

S 1.704 

Cone 17.02 PPM 
Cone 17.00 PPM 
Cone 17.01 PPM 
AVG: 17.01 PPM 

E - 11 

Concentration 
20.13 PPM 



Certificate of Analysis: EPA Protocol Gas Mixture 
.·•·•·.,:· . 

Cylinder Number: CC26631 Reference Number: 48-124066724-2 
Cylinder Pressure: 2000.6 PSIG Expiration Date: 
Certification Date: 6/13/2006 Laboratory: 

Certified Concentrations 
Component 

NITRIC OXIDE 

NITROGEN 

Concentration 

42.06 PPM 

Balance 

Total oxides of nitrogen 42.22 PPM 

6/13/2008 
ASG - Los Angeles - CA 

Accuracy 
+/. 1% 

Analytical Principia 

INTERSCAN 

Airgas Specialty Gases 
11711 S. Alameda Street 

Los Angeles. CA 90059-2130 
323.357.6891 lax: 323.567.3686 
11,;w1.airgas.com 

Procedure 

G1 

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. 
Analytical Methodology does not require correction for analytical interferences. 

Notes: . d~-
Do not use cylinder below 150 psig. Approval Signature---~~ ___ ,::::;,---___________ _ 

Reference Standard Information 
I:tWt BplftrUCSii Octs 

NTRM 060604 

Analytical Results 
NITROGEN 

1st Component NITRIC OXIDE 

1st Analysis Date: 06/05/2006 
R 93.37 $ 42.20 Z-0.106 
S 42.19 Z -0.186 R 93.50 
Z 0.029 R 92.76 S 41.97 

2nd Analysis Date: 06/13/2006 
R 93.68 S 42.32 Z 0.024 
S 41.97 Z 0.042 R 93.74 
Z 0.043 R 93.76 S 42.40 

Cu•npununt Cvl-Nurulna Concentration 

NITRIC OXIDE CC208185 93.2 PPM 

Cone 42.18 PPM 

Cone 42.15 PPM 
Cone 42.15 PPM 
AVG: 42.16 PPM 

Cone 42.09 PPM 
Cone 41.70 PPM 
Cone 42.13 PPM 

AVG: 41.97 PPM 

E - 12 



Airgas 
Certificate of Analysis: EPA Protocol Gas Mixture 
Cylinder Number: CC222321 Reference Number: 48--124043644-4 
Cylinder Pressure: Expiration Date: 9/20/2008 
Certification Date: 

1999.6 PSIG 

9/20/2005 Laboratory: ASG - Los Angeles - CA 

Certified Concentrations 
Component 
CARBON MONOXIDE 

NITROGEN 

Concentration 
425.1 PPM 

Balance 

ccuracy 
+/-1% 

Analytical Principle 

NDIR 

Certification performed in accordance with "EPA Traceability Protocol. (Set. 1997)" using the assay 
Analytical Methodology does not require correction for analytical interferen es. / · 

Notes: · /. · , , 

Do not use cylinder below 150 psig. Approval Signal 
/ V 

Reference ·Standard Information 
Cnmnnnent Cvl-Numher Ilale. 

NTRM980505 CARBON MONOXIDE SG916877 
NTRM 980505 NITROGEN CARBON MONOXIDE SG9168776BAL 

Analytical. Results 
1st Component 8e:t{~~Q~N(MP~JP.~J2~-
1st Analysis Date: 08/29/2005 

R488.7 S 426.0 Z0.000 Cone 426.0 PPM 
S 426.0 2 0.000 R488.7 Cone 426.0 PPM 
Z 0.000 R 488.7 S 426.0 Cone 426.0 PPM 

AVG: 426.0 PPM 

2nd Analysis Date: 09/20/2005 

R 488.7 S 424.3 Z 0.000 Cone 424.3 PPM 
S424.3 Z 0.000 R 488.7 Cone 424.3 PPM 
Z 0.000 R 488.7 S 424.3 Cone 424.3 PPM 

AVG: 424.3 PPM 

E - 13 

k 
Cnncentr~tlnn 

488.7 PPM 

488.7 PPM 

Airgas Specialty Gases 

11711 Soulh Alameda Street 
Los Ang()!es. CA 90059-2130 

323.357.6891 rax: 323.567.3686 
www.airgas.com 

Procedure 
Gl 



Airgas .. 
Certificate of Analysis: EPA Protocol Gas Mixture 
Cylinder Number: CC215550 Reference Number: 48-124063854-2 

Cylinder Pressure: 2000.6 PSIG Expiration Date: 5/9/2009 
Certification Date: 5/9/2006 Laborc.tory: ASG - Los Angeles - CA 

Certified Concentrations 
Component 
CARBON MONOXIDE 

NITROGEN 

Concentration 
168.9 PPM 

Balance 

Accuracy 
+/-1% 

Analytical Principle 
FTIR 

Alrnas SpeclallY Gases 
11111 S. Alameda Street 

Los Angeles, CA 90059-2130 

323.357.6891 lax: 323.567.3686 
\111\W.ailgas.com 

Procedure 
G1 

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. 
Analytical Methodology does not require correction for analytical interferences. ~ 

Notes: ~~ -------

Do not use cylinder below 150 psig. Approval Signature----------~----------

Reference Standard Information 
~ Balance Gas Component Cyl.Numbar 

NTRM 81639 CARBON MONOXIDE SG9198935B 

Analytical Results 
1st Component CARBON MONOXIDE 

1st Analysis Date: 04/28/2006 
R 246.2 

S 170.4 
Z ·0.042 

S 169.9 

Z ·0.039 
R240.4 

2nd Anaiysis Date: 05/09/2006 
R 243.3 S 167.9 
S 168.3 Z -0.062 
Z -0.057 R 243.2 

2-0.027 

R 247.9 
S 170.4 

2-0.070 
R 244.2 

S 168.7 

Cone 168.9 PPM 

Cone 168.2 PPM 
Com;. 109.2 PPM 

AVG: 168.7 PPM 

Cone 168.9 PPM 
Cone 168.7 PPM 
Cone 169.8 Pl'.'M 

AVG: 169.1 PPM 

E - 14 

;, 

Concentration 

244.7 PPM 



~COTT-MARRIN, INC. 
6531 BOX SPRINGS BLVD. • RIVERSIDE, CA 92507 
TELEPHONE (951) 653- 6780 • FAX (951) 653- 2430 

Report Of Analysis 
NIST-Traceable Gas Mixtures 

SCEC01 
TO: SCEC - Air Quality Specialists 

Attn: Mark Ake 
1582-1 North Batavia Street 
Orange, CA 92867 
(714) 282-8240 

CYLINDER NUMBER: CC7332 

COMPONENT 

Nitrogen dioxide 

Nitrogen 

Cylinder Size: 150A (43 std cu ft) 

Cylinder Pressure 600 psig 
Shelf Life: 6 months 

CONCENTRATION (v/v) 

18.71 ± 0.37 ppmv 

Balance 

ppm = umole/mole % = mole-% 

REPORT NO: 51197-01 

REPORT DATE: January 24, 2007[: 

CUSTOMER PO NO: 3978 

NIST TRACEABLE 
REFERENCE STANDARD 

SRM 2629a 

The above analyses are traceable to the National Institute of Standards and Technology by intercomparison with the reference 
standard listed herein. Where indicated, volumetric and gravimetric reference standards are traceable thru use of our analytical 
balance .. NIST Report Number MMAP 232.09/202491. 

ANALYST: ff>;·C:. ft14-/ 
D.C.Marrin 

The only liability or this company ror gas which rails to comply with this analysis shall be 1eptace ent or reanalysis thereof by the company without ext1a cost. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 

E - 15 
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SEMI-ANNUAL METER EOX CALIBRATION DATA AT STANDA$'o TEMPERATURE OF 60 DEG: 
Orifice Melhod ~ Triplicate Rms/Four Calibration Poinls 
English Meter Box Unils, En{;lish K' Faclor 
Filename: 
Fite Modified From: APEX 522 Se1ies Meter box Calibration 
Revised; 4fll2004 

Theorolicaf Critical Va:uum = 14.11 
DRY GAS METi:P:Ri:A0TNGS 

Model#: Nutech 
ID#: CO 6 
Date: January 10, 2007 
Bar. Prossuru: 29.30 (in, Hg) 
Performed By: MA. 

CRlTR:ALORIFTC_l:_Frl;)\0]NG~ 

Volurr.o 
Initial 
(cu i~ 

Volume 
Final 
(cull) 

Volume 
Tola! 

(cult) 

Initial Temps. final Temps, Orifice K' Orifice Act,al 
Vacuum 
{inllj)) 

Ambient Tempora1ur11 
dH 

(ioH20) 
0_29 I 
0_29 I 
0_29 I 

0_66 I 
0_66 
0_66 I 

1-90 I 
1-90 
1-90 I 

3_60 I 
3_50 J_ 
3_60 I 

Time 
(min) 
18_00 
18_00 
18_00 

13_00 
14_00 
13_00 

a_oo 
6_00 
6_00 

6.00 
6_00 

7-00 

ORY GAS METl:R 

VOLUME VOLUME 

I soo_6& -r 
I sos_5z I 
I 512_ 1: I 

I 511_51 I 
I 523_5, I 
I 530_3, I 

I 544_21 I 
I 550_2, _I 
l 556_3, l 

I 562-4C I 
I 5svo 

J_5~01_) 

CORRECTED CORREClE0 
Vm(sld) Vm(sld) 

(cu ft) {liters) 
5_663 160-4 
5_549 160_0 
5_642 159_8 

5_025 
6-494 
6_026 

6_075 
6_058 
6_063 

170_6 
183_9 
170_7 

172-1 
171_6 

171-7 

505_52 r 
s12.11 I 
s17_52 I 

523_64 I 
530_34 I 
535_35 I 

550-28 I 
555_34 I 
562-40 I 

566-70 I 
575_01 I 
s62_35 J 

VOLUME 
CORRECTED 

Vcr(std) 
(cu II) 
5_541 
5_536 
5_535 

5_918 
6_370 
5_912 

5_922 
5.919 
5_919 

5_304 
6_294 

7.339 

176_5 6_159 
178-2 6_156 
207_9 7_182 

~-66 
i_es 
~64 

6-02 
6-50 
604 

607 
606 
607 

630 
631 
737 

oRiF'JCE 

lnlel Outlet Inlet Outfc1 
J<eg FJ_ _(deg fl _(deg£) (deg F) 

1- oo_oo I 6s_oo I 6e_oo r 68_00 
I w_oo I 68_00 I 66_00 I 68_00 
I oo_oo I 66_00 I sa_oo I sa_oo 

I si_oo I 57_00 I 59_00 I 66_00 
I si_oo I 66-00 I moo I 68_00 
I n_oo I 66_00 I noo I 69_00 

I 6J_oo I s9_00 I 10_00 I 69_00 
) ROD I 69_00 ) 71-00 ) 69_00 
I 11_00 I s9_00 I noo I 69_00 

I noo I 59_00 I 15_00 I 10_00 
J 11_00 I 10_00 I noo I noo 
J noo _J__ noo I 76-0o_J noo 

ORY GAS M"TER 
CALIBRATION FACTOR 

VOLUME VOcUME 
CORRECTED N0111NAL 

Vc(Sld) 
(limrs) 
155_9 
153,8 
15HI 

161_6 
18-JA 
161-4 

16'.7 
16'.6 
16?_6 

17t.4 
17i,3 
20;_4 

Ver 
(Ql fl) 
5_;55 
5_i56 
~d61 

5_150 
5_,11 
5_!56 

5.~77 
5_!80 
5.f60 

6.~28 
6.i31 
7-270 

y 

Value 
{numbet) 

0_979 
0_980 
0_961 

Aver ago 0.960 

Average 

Average 

Average 

0_982 
0_981 
0_961 
0_981 

0_975 
0_977 
0_975 
0_976 

0_977 
0_978 
0_979 
0_978 

Serial# Coefficient 
(nJ!_(!!bt&_ _(_~_o abovel_ 

4o I 0_235 I 
40 I 0_235 I 
40 I 0_235 - I 

46 I 0_345 I 
46 o_346 I 
46 I o_346 I 

63 I 0_557 I 
63 0_557 I 
63 I 0_567 

73 I 0_161 I 
73 L __o,167_ l 
73 J _QJlfl_ l 

ORIFICE 
CAt)BRATION FACTOR 

dH@ 
Value 

(inH20) 
1-696 
1-698 
1-699 
1.698 

1-767 
1-767 
1-767 
1-767 

1-918 
1-920 
1-920 
1-919 

1.888 
1_886 

1-665 
1.866 

Avc-rago Yd: 0_979 dll@: 

23-80 
23-00 
23_00 

21-00 
21-00 
21-00 

19_{0 
19_(0 
19_(0 

16_00 
16_00 
16_00 

tndividual 
Run 

0_95 < Y 
< l.05? 
Pass 
Pass 
Pass 

Pas!. 
Pas!> 
Pn:u 

Pass 
Pass 
Pasi 

Pass 
Pasi 
Pas5 

Initial 
_{dog F) 

61-00 J 

61-00 I 
62-00 I 

I s2-00 I 
I 63_00 
I 6J_oo I 

I s:_oo I 
I 55_00 I 
I 55_00 I 

I s;_oo I 
J_ _§,_O_O _[ 
J__ __§_6 o_Q____J 

Individual 
Q-ifice 

Ymn:. Ymin 
< 0.010? 

Pass 

P:tss 

Pa1ss 

P.1ss 

Final Average 
(dog FJ {dog F) 
61-00 I 61-00 
s2_00 l s1-so 
62_00 I s2_00 

6J_oo I 
53_00 l 
64.00 I 

55_00 I 
55_00 I 
65_oo I 

66_00 I 
66_00 J_ 
66_00 I 

Orilicc 
Average 

0.98 < Yl'(d 
< 1.02? 

Pass 

Pass 

Pass 

Pass 

62_50 
63.00 
53_50 

64_50 
65_00 
65_00 

65_50 

66_00 
66_00 

Orifice 
Average 

dH@· dH@nv 
< o_ 155? 

Pass 

Pass 

Pass 

PUH 

SIGNED: -lilt- I Q@dll=-: 

1-818 I 
0.556 

Dato: _lfaofo,Z_ 
IMPORTANT 
JM>ORTANT 

For valid tosl results, tho Actual Vaclum should bt 1 10 2 in. Hg greater than ·ho Thoorotic;.I qritical Vacuum shown above. 
Tho Critical Orifice Coefficient, K', must be entered in Engli!.h unit:., (ft)"l"tdcg R)"O.St((in.HgJ•(min)). 

SCAOMO al 60 Deg dtf 



(Tl 

I 
~ 
"'1, 

SEMI-ANNUAL METER BOX CA.IBRATION DHA AT STANDAjW TEMPERATURE OF 68 DEG F 
Oririco Molhod - Triplicate Runs/Four Calibration Points 
English Moler Box Unils, English K' Factor 
Filename: CB 8 

~o=:cl #; :,,:i.N~;~< 
Dato: .. J;;,·~a~ H(20Ci 

Filo Modified From: APEX 522 Series Meler boA Calibration 
Revised; 417/2004 

dH 
(inH20) 

0.29 
0,29 
0.29 

0.66 
0.66 
0.66 

1.90 
1.90 
1.90 

3.60 
3.60 
3.60 

I 

I 

I 

I 

I 

Time 
(min) 
18.00 
18.00 
16.00 

13.00 
14.00 
13.00 

8.00 
8.00 
B.00 

6.00 
6.00 
7.00 

DRY GAS-METl:R 

VOLUME 
CORRECTED 

Vm(sld) 

~ 
5.663 
5.649 
5.642 

6.025 
6.494 
6.026 

6.075 
6.058 
6.063 

6.304 
6.294 
7.339 

VOLUME 
CORRECTED 

Vm(std) 

~ 
160.4 
160.0 
159.B 

170.6 
163.9 
170.7 

172.1 
171.6 
171.7 

Volume 
Initial 
(CU II) 

I 500.855 I 
I 506.520 I 
I 512.111 I 

I 517.815 I 
I 523.837 I 
I 530.337 I 

I 544.213 I 
I 550.281 I 
I 556.337 I 

I 562.404 I 
I 568.704 I 
I 575.014 I 

Theoretical Crilical Vacuum ii 14.11 

Volume 
Final 
(cu II) 

506.520 I 
512.111 I 
517.615 I 

523.837 
530.337 I 
536.377 I 

550.281 
556.337 
562.404 I 

568.704 l 
575.014 
562.383 I 

bRY GAS METER READINGS 

Volume 
Total 
{cu fl) 
5.665 
5.651 
5644 

6.022 
6.500 
6.040 

6.058 
6.056 
6.067 

6.300 
6.310 
7.369 

ORIFICE 

tni1ial T llmps. Final Temps, 
Inlet Outlet !oct Outlol 

(deg F) (dog F) (de,1 F) (dog F) 
I 68.o I 6s.o I 680 I aa.o 
I 66.o I 68.o I 68.o I 68.o 
I 68.o I 68.0 I 680 I 68.o 

I 66.o I 67.o I 690 I 68.0 
I 69.o I 68.o I 100 I 68.0 
I 10.0 I 66.o I 110 I 69.0 

I 69.o I 69.0 I 100 I 69.0 
I 10.0 I 69.0 I 110 59.0 
I 11.0 I 69.o I 120 I 69.0 

I 12.0 l 69.o I 760 I 70.0 
I 76.o I 10.0 I 11 o I 71.0 
I 77 .o I 11.0 I 78.0 I 71.0 

ORY GAS METER 
CAL/BRATICN FACTOR 

VOLUME VOLUME VOLUME 
CORRECTED CORRECTED NOMINAL 

Vcr(Sld) 

~ 
5.541 
5.536 
5.536 

5.91B 
6.370 
5.912 

5.922 
5.919 
5.919 

Vcr{,td) 

~f~ 
156.9 
1568 
1568 

167.6 
180.4 
167.4 

167.7 
167.6 
167.5 

Ver 
_lcu_l!)_ 
5.473 
5.476 
5.479 

5.662 
6.316 
5.668 

5,869 
5.692 
5.692 

6.136 
6.139 
7.163 

y 
va1,,e 

~unueJ) 
0,918 
0.9EO 
0.9!1 

A,crago 0.9l!0 

0.982 
0.981 
0.981 

Average 0.981 

0.975 
0.977 
0,975 

Average 0.97, 

0.971 
0.97l 
0.97l 

A,·crago 0.97! 

Bar. Pressure: 29.90 
Performed By; ~-~ · 

CRITICAL ORIFICE Rl:J\DINGS 

Orifice K' Orifice 
Serial# Coefficient 

(number) (sec above) 

40 I o.235 
40 I o.235 
40 0.235 

48 I 0.348 
48 I 0.348 
48 I 0.348 

63 I 0.567 
63 J_ 0.567 
63 I 0.567 

73 I 0.767 
73 I 0.7B7 
73 I 0.787 

ORIFICE 
CA~BRATION FACTOR 

dH@ 
Valuo 

(in H20) 
1.720 
1.722 
1.724 
1.722 

1.792 
1.792 
1.792 
1.792 

1.945 
1.947 
1.947 
1.947 

1.915 
1.913 
1.911 
1.913 

I 
I 
I 

I 
I 
I 

I 
J_ 

I 

Actual 
Vacuum 
(in Hg) 

23.0 
23.0 
23.0 

21.0 
21.0 
21.0 

19.0 
19.0 
19.0 

16.0 
16.0 
16.0 

!ndividu.il 
Run 

0.95 < Y 
< i.05? 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Avo·ageYd: 0.97'l dH@: 1.843 

I 
I 
I 

J_ 

I 

initial 
(dogF) 

Ambienl T emporntur e 
Final Average 

(dog Fl_ 
61.0 
61.0 
62.0 

62.0 
63.0 
63.0 

64.0 
65.0 
65.0 

65.0 
66.0 
66.0 

illdividuai 
Orifice 

I 
J_ 

J_ 
J_ 

I 
_l 
.1 

Yma"' -Ymin 
< 0.010? 

Pass 

Pass 

Pass 

Pass 

(dog Fl 

61.0 I 
62.o I 
62.0 I 

63.0 
63.0 
64.0 

65.0 
65.0 
65.0 

66.0 
66.0 
66.0 

O<illcc 
Average 

0.96 < Y/Yd 
< 1.02? 

Pass 

Pass 

Pass 

Pass 

I 
I 

J_ 

_l 
J 

61.0 
61.5 
62.0 

62.5 
63.0 
63.5 

64.5 
65.0 
65.0 

65.5 
66.0 
66.0 

Orilicu 
Average 

JH@-dH@av 
<0.155? 

Pass 

Pass 

Pass 

Pass 

SIGNED· 

a dH=1: 0.552 

-'fa/_a;_ Dalo: 

IMPORTANT 

IMPORTANT 
For valid lost results, lho A:tual Vacuum st1ould be 1 to 2 in. Hg greater tha.n tho Theoretical ¢rilical V.lcuum shown above. 

The Critical Orifice Coc11ici,mt, K', musl be ~nlerod in English units, (ft}"3a deg R)"D.5/((in,Mg)•(min)). 

EPA al 6l Deg dH 



Table 2G-1. Type S Probe Inspection Sheet 

Note: McthoJ 2 provides 1he criteria for an acceptably constructed Type S pitot tube. However, the procedure for making 
the necessary measurements is not specified. One approach is given below. 
I. Use a vise with parallel and perpendicular faces. Use an ·angle-measuring device (analog or digital) for this check. 
2. Place the pitot tube in the vise. and level the pitot tuhe horizontally using the angle-measuring device. 
3. Place the angle-measuring device as shown below. 
4. Measure distance A, which is PA plus P8 • Method 2 specifies that PA = P8 , but provides no tolerance for this 

measurement. Because this measurement is very difficult, it is suggested that PA "= P8 = A/2. 
S. Measure the c:11.tc:mal tube diameter (DJ with a micrometer, machinist's rule, or internal caliper. 
6. Record all data as shown on the fonn below. 
7. Calculate dimensions w and z as shown below. 

~ 
- -(XI 

.:::,··-

~-
- ~-a.2 

Degree indicating 
level position for 

detennining 
a 1 and cx2 

Degree 
indicating 

level position 

Degree 
indicating 

level position 
for d~termining 0 

Degree indicating 
level position • 

for detennining y, 
then calculating z. 

rn@ 

Level and perpendicular? 

Obstruction? 

Damaged? 

a., 

y 

8 

z = A (tany) 
[s 0.5 mm (0.02 in.)] 

w = A (tan8) 
[s 0.5 mm (0.02 in.)] 

D, [~ 9.5 mm (3/8 in.)] 

A 

A/2D, (1.05 s PAID, s 1.5) • 

• Recommended dimensions 

Q,VQC Chee~/' r _,,,,,,/' _ ~---
Completeness Legibility ___ l../"___ ~ Accuracy _________ _ 

Specifications _______ =----- Reasonableness ____ ~--

Certifu:ation 

D 

I certify that the Type Sp -P==-'---+ll'r-ts or exceeds all specifications. criteria, and applicable design features. 

Date: 12'-)iyZ 



S-TYPE PITOT TUBE CALIBRATION 

DA TE: February 20, 2007 
PITOT TUBE ID: PT-34 
CALIBRATED BY: DE 
PHYSICAL DESCRIPTION: 9' Flare Probe Method 5.1 

SIDE "A" CALIBRATION. 

Run No. Std. Pitot dP S-Type dP Cp(S) Deviation 
(in H2O) (in H2O) Cp{S) - Cp(A) 

1 0.64 0.98 0.808 -0.003 
2 0.64 098 0808 -0003 

3 0.65 0.97 0.819 0.007 

Side "A" average, Cp(A) = 0.812 
Average deviation, d = 0.005 
Is d < 0.01? Yes 

SIDE "B" CALIBRATION 

Run No. Std. Pitot dP S-Type dP Cp(S) Deviation 
(in H2O) (in H2O) Cp(S) - Cp(B) 

1 0.66 0.97 0.825 0.005 
2 0.66 0.98 0.821 0.001 
3 0.65 0.98 0.814 -0.006 

Side "8" average, Cp(B) = 0.820 
Average deviation, d = 0.004 
Is d 5. 0.01? Yes 

Amb. Temp. (degrees F) 60 
Barometric Pressure 29.9 
Actual Calculated Pi tot Coef. 0.816 

Difference between sides "A" and "B", D = ICp(A) - Cp(B)I = 0.008 
Is D 5. 0.01? Yes 

SCEC 1582-1 N. Batavia Orange, California 92867 

E - lS 



Appendix F 

Calculations 



SCEC 

EXAMPLE CALCULATIONS 

CONTINUOUS MONITORING 

Client: SkS - f;-w~c\ L~,Cr(( 

Facility:------,------------

S:-ta,JGtM. .~~~ i~I Sample Location : 

EFFLUENT GAS CONCENTRATION 

-----...L...---- *Cma 

)* ( /+,c,?_ ) ....;;....-------------<-) 

EFFLUENT GAS CONCENTRATION - OXYGEN CORRECTION 

Cgas(Corr) = Cgas • (20.9-%O2corr) 
(20. 9-%O2stk) 

Cgas(Corr) = ( 15, 5<{ )* ( l/!l-1 - ? ) 
Clb.1 - 1/.bf:n 

Cgas(Corr) = Zi • 3? ppmvd 

EFFLUENT GAS MASS EMISSION RATE 

E1 = Cgas • MW* 

E1 = ( ,~~'-{ )* ( 4{,;,,Df )* 

E1 = L· 301 LB/Hr 

. , , 

E2 = ft 16/Ar:/tviw-&hJ/tvv--
E2 = /, 301/ 3-:;..12.. 

E2 = o. e,~S- . LB/mmBtu 

F -

Qsd * 

(//, to8'3 

2 

K1 

, .. c ,.r~ri£-t>1-> 

Date: 

Run No: 
( 

1.-, 



..,, 
I 

w 

Cavg 
Cgas 

Cgas(Corr) 
Co 
Cm 

Cma 
E1 
E2 
Fd 
K1 
K2 
MW 

O2corr 
O2stk 

NOMENCLATURE 

Average gas concentration of analyzer 
Effluent gas concentration 
Effluent gas concentration, oxygen corrected 
Average of initial and final system bias checks for the zero gas 
Average of initial and final system bias checks for the upscale gas 
Actual concentration of the upscale calibration gas 
Mass Emission Rate based on volume flow rate 
Mass Emission Rate based on Fd Factor 
Dry Based F-Factor (8710-Gas, 9190-Oil, 9240-Wood) 
Conversion Factor (1.583 E-07, 1.557 E-07, 1.553 E-07@60,68,70 deg F Std Temp 
Conversion Factor (2.59 E-09@ 68 deg F) 
Molecular Weight (Nox = 46.01, SO2 = 64.06, CO= 28) 
Oxygen value to be corrected to 
Oxygen value of effluent 

Units 

ppmvd 
ppmvd 
ppmvd 
ppmvd 
ppmvd 
ppmvd 

lb/hr 
lb/mmBtu 

lb-mole*min/mg*dscf*Hr 
lb-mole/dscf*E-06 

lb/lb-mole 
% 
% 



Appendix G 

Sample Port Diagrnm 



SCEC 
-'1'1ETHOD l; SAMPLE POINT LOCTION DATA 

l'ACil.rT'Y; g,(f> r Mhul ..v~I-<... DATE: J. Zrl/16 
TES1"LOCATION, k:,,~~~ 0--«'f 'IL . •c:·DATABY,--1-;;&J:r~::::=-----------J 

UNIT:_.,_~_vY_..._ ____ -z;z;z_________ PROTECTHo.: ______________ --1 

e:,_,ra ",~ nUCT D(J>.,{IDlS!ON: _ ___, l1'1_,:J;.._..r._.,..L~.;;;;;,__•_ 

oucr AREA (ft1): -----
U'PSTREAM OST/OIA.:U> 12,[} 

DOWNSTREAM OIS/OIA.:12>__.,{_...'[.,._, __ 
PORT LE?-IOTH:<>> '/1; '<. ----,----~1: .... C( PORT DlAM~R:· __ .., ___ _ 

NUMBER OF ?"000S: · i -------
NUMBER OF POINTS PER PORT: t ------

I} From sampl~ point to disturbance: in direction or Dow. 

2) From dist11rbancc to sample point in direction ofllow. 

3) Mca.surc11_1cnt from inner s~I: wall lo end oCport. 

SAMPLE 

POl'NT 

I 

2 

3 

4 
: s . 

6 

7 

8 

9 

10 

11 

12 

C 2 

Yo OF STACK rosmoNIN INCHES FROM 

DlAMETER STACK. INCHES Otr.rSlDE OF PORT 

5. 2.. lY/2().f) 
r 

t{), ') i.-0 

t1,c/ l/t 
-~4-~ ~ I 
t 2. t . "1,0 

~t9.~ 1-,ln 
i1.? g',~· 

'ft.&' q~ tp,q 
• I 



• 
SCEC 

lVfETHOD 1; SAMPLE POINT LOCTION DATA 

FACil..lTY: ·ao-s- S'Totk'm'1J - ./efl..vJ~ DATE: 5-3- u7 
TEST LocAnoN: _______ /JtJ----"s'---7~'::-,J-._L_ff_____ . DATA sY: ____ 'IM __ r :::---:::----------1 

UNIT: r1-,f>r{l..c ·--~~OJECTNo.: ___ "J--Ob __ ()_, -i-0--:~-:<j:--------' 

o D :: 96 <i 

t"D -:: &'R " 

fclLT.f 
uSED 
~(L 
<(6rr-

Diagram arSampi,e Lacatiot1 

vC <t 
DUCT DIMENSION: {) () --------

0 U CT AM.A ( ft:): -----
UPSTREA.M DST/OlA.:(I) -----

DOWNSTREAM DIS/DIA.:<21 -----
PORT LENCTiiP1 4-1- 'I~ K 

PORT DlAM~R: __ <f.._........,_ 
NUMBER OF POfNTS: _· ..... /-=b'-----

NUMBER OF POfNTS PER PORT: ~ _ ......... __ _ 
I) From !lllmplc point to disturbance in direction or flow, 

'.2) From disturbance to sample paint in din,ction oC flow. 

3) Measurement Crom inner stack: _wall to end or port. 

C 

SAMPLE 

POfNT 

I 

2 

3 

4 

s 
6 

7 

8 

9 

10 

11 

12 

-:,· -· '+, -
-6 g' 

. 

\:e --0 

\ 
'?Ji I ' 

\ ---' 

¼ OF STACK POSmONIN INCHES FROM 

DIAMETER STACK.. INCHF..S otITSIDE OF PORT 

3 .1... '2.·E ;o,g 
10-~ 'J. '2... f?, 1.... 

17.'f \11 I z..s-. I 
12-1 7-'i. ·" 36 I 'I 
,1.1 sc;., 67,G, 
"t:6.-~· 7o~9 78. '} 

. ic;.s- 71 •'& g~.i 
76-K iS"-2. 'l~ I 2. 



SJV APCD Permit 



FROM (MON)MAY 8 2006 13:24/ST.13:23/NO. 6333050876 P 4 

SanJoaquin Valley 
Air Pollution Control District 

AUTMORITV TO CONSTRUCT 
PERMIT NO: N-339-17-7 

LEGAL OWNER OR OPERATOR: FORWARD, INC. LANDFILL 
MAILING ADDRESS: P O BOX 6336 

STOCKTON, CA 95206 

LOCATION: 

EQUIPMENT DESCRIPTION: 

9999 S. AUSTIN ROAD 
MANTECA, CA 95336 

ISSUANCE DATE: 03/15/2005 

MODIFICATION OF 12.2 MILLION CUBIC METER CAPACITY (51 ACRE) MUNICIPAL SOLID WASTE LANDFILL WITH 
GAS COLLECTION SYSTEM SERVED BY A 48 MMBTU/HR FLARE LISTED ON PERMIT N-3057-3: TO INCORPORATE 
ADJACENT FACILITY (PERMIT UNIT N-3057-3), A MUNICIPAL SOLID WASTE LANDFILL, 13.8 MILLION CUBIC YARDS 
CAPACITY (218 ACRES) WITH LANDFILL GAS COLLECTION SYSTEM CONTROLLED BY A 48 MMBTU/HR 
ENCLOSED FLARE 

CONDITIONS 
I. This Authority to Construct serves as a written certificate of confonnity with the procedural requirements of 40 CFR 

70. 7 and 70.8 and with the compliance requirements of 40 CFR 70.G(c). [District NSR Rule] Federnlly Enforceable 
Through Title V Pennit 

2. Prior to operating with modifications authorized by this Authority to Construct, the facility shall submit an application 
to modify the Title V pennit with an administrative amendment in accordance with District Ruic 2520 Section 5.3.4. 
[District Rule 2520, 'i J .4] Federally Enfarceo.hle Through Title V Permit 

3. Authority to Construct (ATC) permit N-339-17-6 shall be implemented prior to or simultaneously with ATC permit N-
339-17-7. [District NSR Rule] Federally Enforceable Through Title V Pennit 

4. Pcnnit to Operate N-3057-3 shall be deleted upon implementation of ATC permit N-339-17-7. [District 1':TSR Rule] 
Federally Enforceable Through Title V Pennit 

5. All equipment shall be constructed, maintained and operated according to the specifications and plans contained in the 
pennit application except as otherwise specified herein, [District NSR Rule] Federally Enf9rceable Through Title V 
Permit 

6. All landfill gas collected shall be controlled by the flare. [District NSR Rule] Federally Enforceable Through Title V 
Permit 

CONDlTIONS CON'fJNUE ON NEXT .PAGB 

YOU ~ NOTli:l' YHE DISTRICT COMPLIANCE DIVISION Al' (:ZOO) 557-&&00 WHEN CONSYRUCTION IS COMPl.eTI;O AND PRIOR TO 
OPERATING THE EQUIPMENT OR MODIFICATIONS AUTHORIZED BY THIS AUTHORITY TO CONSTRUCT. This Is NOT a PERMIT TO OPERATE. 
Approval or denial of a PERMIT TO OPERATE will be made after an inspection to verify that the equipment has been constructed in accordance with the 
approved plans. specifications and conditions of !his Authority to Construe!, and to determine if !he equipment can be operated In compUance with all 
Rules and Regulations or !he San Joaquin Valley Unified /tjr PolluUon Control District Unless construction has oommenoed pursuant to Rule 2050. this 
Authority to Construe! shall expire and application shall be cancelled two years from the date of issuance. Tho applicant is responsible for complying with 
an laws, ordirllinces ano re9u1auon$ or au ou,e, governnienl.iid 1;1genci1:1:i; whl~1 rm,1y ~rt.1l11 tu u11:1 al.H>Vl.l equipmenL 

utiva Director / /lFCO 

Northem Regional Office • 4230 Kiernan Avenue, Suite 130 • Modesto, CA 95356-9322 • (209) 557-6400 • Fax (209) 557-6475 

A - 2 



\1 11Vl1/ l'ln I 

Conditions for N-339-17-7 (continued) Page 2 of 6 

7. VOC (NMOC) emissions from the landfill shaJI not exceed 302.0 lb per day (SO Mg/year). [District NSR Rule] 
Fc::dcrally Enforceable Through 'l'itlc V Pcmut 

8. The VOC destruction effici!!ncy for the flare shall~ at least 98% by wc;ight. (Di:.tri4;t NlSR R.ulc) Federally 
Enfot'ceable Through Title V Permit 

9. The flare shall maintain a temperature of at least 1,400 degrees F during operation. fDistrict "N"SR Rule] Federally 
Enforceable 1'hro1,1gh Title V Pc:nnit 

10. The landfill gas consumption rate for the flare shall not exceed 48.0 MMBtu'per hour. [District NSR Rule] Federally 
Enforceable Through Title V Pennit 

11. Landfill gas consumption rate for the flare shall not exceed 804 MMSCF per year. [District NSR Rule] Federally 
Enforceable Through Title V Permit 

12. Emissions from the flare shall not exceed any of the following cmis:sion limit.5; 0.0.5 lb NOxJMMbtu, 0,0215 lb 
SOx/MMbtu, 0.2 lb CO/MMbtu, O.Ql 13 lb VOC/MMbtu (20 ppmv), or 0.034 lb I>MJ0/MMbtu. (District NSR Rule] 
Federally Enforceable Through TWe V Permit 

13. ThP. fadlity shall install and maintain in proper up~rating condition a gas flow meter with a continuous recording 
device which measures the amount of landfill gas consumed per day. [District NSR Rule] Federally Enforceable 
Through Title V Pemiit 

14. The fl:ire shall be equipped with a temperature indicator and recorder that measures and records the operating 
temperature. The temperature indicator and recorder must operate continuously. [District NSR Rule] Federally 
Enforceable Through Title V Permit 

15. The enclosed flare shall be equipped with autoI1111tic dampers, nn nutomntic shutdown device, and a flame nrrester. 
[District NSR Rule) Federally Enforceable Through Title V Permit 

16. The enclosed flare shall be equipped with an LPG or natural gas (ired pilot. [District NSR Rule] Federally Enforceable 
Through Tille: V Permit 

l 7. Source testing on the flare shall be performed to demonstrate compliance with the NOx and CO limits, and the VOC 
destruction efficiency of98% as n::quired by this permit shall be:: conducle<.I annually. (Dislricl NSR Ruic] Federally 
Enforceable Through Title V Pennit 

· 18. Source testing for NOx. shall be conduct«! using CARB Method 7 or Method 20. [District Ruic 1081] Federally 
Enforceable Through Title V Permit 

19. Source testing for CO shall be conducted using EPA Method 10 or 1 OB, CARB Methods 1 through S with 10, or 
CARB Method 100. [District Ruic 1081] Federally Enforceable Through Title V Permit 

20. VOC emissions shall be measured by EPA Method 18 or 2S. [District Rule 1081] Federally Enforceable Through Title 
VPermit 

21. H2S concentration of the influent landfill gas tn the flare shall not exceed 46.9 ppmv. (Distcic;t NSR Rule) Federally 
Enforceable Uu-ough Title V Permit 

22. Gas combusted in the flare shall be tested for H2S ¢ontcnt on a quarterly basis using dracgcr.tubcs. If compliance is 
shown for two consecutive quartets, the- lt:'Sting .fh.1quwcy miay 61. chi:mi:;1,J tu annual. Quancrly tei.ting shall resume if 
any annuaJ test shows noncompliance. [District Rule 1081 J Federally Enforceable Through Title V Permit 

23. Carbon canister on condensate stol'age tank vent shall be inspected monthly for breakthrough wilh a DislricL-approvc<l 
portable amt ly;,f'r. [District NSR.Rulc] Federally Enforct;able Through Title V Permit 

24. Upon receiving an approved plan for closure, or partial closure, the operator shall modify this operating pet-mit to 
comply with the requirements of District Rule 4642. [District Rule 4642, 3.2 and 4.1.1] Federally Enforceable Through 
Title V Permit 

25. The gas collection system shall be operated in such a manner that the surface emissions testing of the landfill shows 
the concentrations of total organic compounds (measured as methane) do not exceed 1.000 ppmv .a.t any po:int on the 
surface oftl1e solid waste disposal site or along the gas transfer path of the gas collection system. Sampling port.c; $;hall 
be installed on each well head. [District NSR Rule] Federally Enforceable Th.rough Title V Permit 
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26. Gas collection system shall be operated in a manner which maximizes the amount oflandfill gas extracted while 
preventing overdraw that can cause fires or damage the gas collection system. [District NSR Rule] Federally 
Enforceable Through Title V Pcnnit 

27. During maintenance of the gas collection system or incineration device, emissions of landfill gas shall be minimized 
during shutdown:[District NSR Rule] Federally Enforceable TI1rough Title V Pennit 

28. Maintenance is defined as work performed on a gas collection 1-1ystem and/or control device in OTdc:r to ensure 
continued compliance with District rules, regulations, and/or Permits to Operate, nnd to prevent its failure or 
malfunction. [District NSR Rule) Federally Enforcrblc Through Title V Pennit 

29, The gas collection system shall be operated SI.ICh tliat the concentration of total organic compounds (as CH4) sh.all not 
exceed 1,000 ppmv at any point along the gas transfer path of the gas collection system. [District NSR Rule] Fi:derally 
Enforceable Through Title V Pennit 

30. The entire gas collection system shall be inspected for leaks with a portable analyzer in accordance with EPA Method 
21 at least quarterly. After four successful inspections, the frequency shall be annually. If a leak is detected, quarterly 
inspections shall resume. A leak is defined as a measurement in excess of 1,000 ppm (measured as methane) above 
background when measured at a distance of one (1) centimeter from the potential source. Leaks shall he repaired 
within 15 calendar days after it is detected. (District NSR Rule] Federally Enforceable Through Tille V "Pcnnit 

31. The pennittee shall notify the APCO by telephone at least 24 hours before nerforming any maintommce work that 
requires the system to be shutdown. The notification shall include a description of work, the date work will be 
performed and the a.mount of time needed to complete the maintenance work. [District NSR Rule] Federally 
Enforceable Through Title V Permit 

32. Permittee shall maintain records of system inspections including: date, time and inspection results. [District Rule 10701 
Federally Enforceable Through Title V Permit 

33. Pennittee shall mnintain records of maintenance related or other collection system and control device downtime, 
including individual well shutdown. [District Rule 1070] Federally Enforceable Through Title V Permit 

34. The operator shall record emission control device source tests (emissions of CO, NOx, and VOC) in pounds per 
MMbtu heal input. Opw-.llor shall tifao record voe 1.k:slruc;tion/treaunent emciency. I.District Rule 1081] Federally 
Enforceable Through Title V Penn:it 

35. Pcrm.ittce shall maintain daily records of landfill gas now rate: to the flare. [District Rule 1070] Federally Enforceable 
Through Title V Permit 

36. Pc:rmittec shall maintain annual records of landfill gas flow rate to the Oare. [District NSR Ruh:] Federally Enforceable 
lbrough Title V Permit 

37. All reeords shall be retained for a pc;riod of at least 5 years and shall be made available for Dislricl inspcclion upon 
request. (Dislrict Rule 1070] Federally Enforceable Through Title V Pennit 

38. The NMOC emission rate shall be caloulatcd using the equation in 40CFRG0:/54(a)(l)(i), if the actual year-to-year 
solid waste acceptance rate is known or the equation in 40CFR60.754(a)(l)(ii), if the actual year-to-year solid waste 
acceptance rate is unknown. The values fork, Lo, and CNMOC for both equations shall be taken from 
40CFR60.754(a)(l), as appropriate. Both equations may be used if the actual year-to-year acceptance rate is known 
for a part of the landfill life, but unknown for another part of the landfill life. The mass ofnondegradable solid waste 
may be subtracted from the average annual acceptance rate when calculating R. if documentation of the nature and 
amount of such wastes is maintained. (Tier 1 specifications) r 40 CFR 60. 754(a)( 1)) Federally Enforceable Through 
Title V Pennie 

39. If the calculated NMOC emission rate is equal to or greater than 50 megagrarns/year, then the landfill owner or 
operator shall either comply with the requirements of this pennit to submit a collection and control design plan and 
install the system. or detennine a site-specific NMOC concentration and recalculate the NMOC emission rate using 
Tier 2 specifications. [40 CFR 60.754(a)(2)(ii)] Federally Enforceable Through Title V Permit 

CONDITIONS CONTINUE ON NEXT PAGE 
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40. Tier 2 specifications to detennine the site-specific NMOC concentration shall include the following: l) For sampling, 
at least 2 sample probes shall be installed per hectare oflandfill surface that has retained waste for at least 2 years, up 
to a maximum of SO required probes. One sample of landfill s:as shall be collected from e.'lch probe to detemtlne the 
NMOC concentration, using EPA Method 25, 2SC, another method approved by the EPA, or 18, in accordance with 40 
CFR 60.754(a)(3). IfEPA Method 18 is used, lhe minimum list of compounds to be tested sh.all be those published in 
the most recent Compilation of AP-42. If composite sampling is used, equal sample volumes are required. All 
samples taken shall vi; 1.151,;d in the analysis. The NMOC concentration from Method 25 or 2SC shall be divided by 6 to 
convert from C-NMOC, as carbon to as hexane. 2) For landfills r;quipped with active collection systems, samples may 
be collcc led from the common header pipe before gas moving or condensate removal equ1pment; a minimum of 3 
samples must be collected. [40 CFR 60. 7S4(a)(3), (a)(S)] 'Federally Enforceable Through Title V Permit 

41. Tier 2 specifications to determine Lhi: site-i.-pecific NMOC concentration shall include the following: I )The NMOC 
mass emission rate shall be recalculated using the average site-specific concentration, instead of the default value, 2) If 
the resulting calculated rna.ss c:mission rate is eq1.1al to or greater than 50 megagrams/year, the landfill owner or 
operator sha11 either comply with 60.752(b)(2), or determine a site-specific methane generation rate constant and 
recalculate the NMOC emission rate using Tier 3 specifications. [40 CFR 60.754(a)(3)(i)&(ii)1 Federally Enf.orccablc 
Through Title V Permit 

42. lfthe calculnted NMOC mass emission rate, using the site-specific NMOC conccn1l'ation, is less than 50 
' megagrams/year, then a periodic estimate of ihe emission ratt: report, pur5uant to 60.757(b)(l) shall be submitted to rhe 

Administrator. The site-specific NMOC concentration shall be retested every 5 years, using Tier 2 specifications. [40 
CFR 60.754(a)(3)(iii)J Federally Enforceable Through Title V Permit 

43. Tier 3 specifications to determine the site-specific methane gencmtion rate constant shall include the following; 1) 
EPA Method 2E or another method approved by the EPA shall be used, 2) The NMOC mass emission rate shall be 
recalculated using the average site-specific NMOC concentration and the site-specific methane generation rate 
constant k, instead of the default values in 40 CFR 60(aXl), and 3) lfthe resulting calculated NMOC mass emission 
rate is equal to or grealt:r than SO megagrams/ycar, the landfill owner or operator shall comply with 60.752(b)(2), l40 
CFR 60,754(a)(4), (a)(S) and (i)] redera!ly .Enforceable Through Title V Permit 

44. JfTier 3 specifications arc used to detennine the site-specific melhane gr::ner,:1lion r.i.te and the calculated NMOC mass 
emission rate is lc.ss tlicm 50 megagramstyear, then a periodic emission rate report shall be submitted to the 
Administrator,-pursuant to 60. 757(b)(1) and the NMOC concentration shall be recalculated annually, pursuant to 
60.757(h)(l), using the site-specific methane generation rate constant and the NMOC concentration obtained using 
Tier 2 specifications. Determination of the site-specific methane gcneratiun rate constant is pcrfonned once and used 
in all subsequent annual NMOC emission rate calculations. [40 CFR 60.754{a)(4)(ii)] Federally Enforceable Through 
Title V Permit 

45. For PSD purposes, the NMOC emission rate shall be estimated and compared lo lhc PSD major source and 
significance levels in 40 CFR 51.166 or 52.21, using AP-42 or Ef'A-approved procedures, l40 CFR 60.7S4(c)J 
Fcd~lly Enforceable Through Title V Permit 

46. The NMOC emission rate shall be recalculated and reported to the APCO annually, except as otherwise provided in 
this permit, until such time as the calculated NMOC emission rate is equal to or greater than SO mcgagrams/year and a 
collection and control system is installed or until the landfill is closed. [40 CFR. 60.752(6)(1), 60.754(a). and 
60.757(b)] Federally Enforoenhle Through Title V Permit 

47. If the NMOC emission rate, as reported in the annual report is less than 50 megagram$/year in each of the next S 
consecutive years, the owner or operator may elect to submit an estimate of the NMOC emission rate for the nci-t 5-
ycar period in lieu of the annual reports for those 5 ycaTs. This estimate shall include the current amount of solid 
waste-in-place and the estimated waste acceptance rate for each year of the 5 years. All data and calculations upon 
which this estimate is based shall be provi_dcd to the APCO. This estimate shall be revised at least once every 5 years. 
(40 CFR 60.757(b)(l)(ii)] Feder-.tlly Enforceable Through Title V Permit 

48. If the actual waste acceptance rate ex-reeds the estimated rate used in any year reported in a S-year estimate of the 
NMOC emission rate, then a revised 5-year estimate shall be submitted to the APCO. The revised estimate shall cover 
the 5-year period beginning with the year -in which the actual waste acceptance rate exceeded the estimated accep12.ncc 
rate, [40 CFR 60.757(b)(l)(ii)] Federally Enforceable 'Inrough Title V Permit 

CONDITIONS CONTINUE ON NEXT PAGH 
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49. The NMOC emission rate report shall include all the data, calculations, sample reports and measurements used to 
estimate:: the armual or 5-ycar emissions. [40 CFR 60.7S7(b)(2)] Federally Enforceable Through Title V Permit 

50. If the owner or operator elects to recalculate the NMOC emission rate using Tiet 2 specifications and the resulting 
NMOC emission rate is less than 50 mega.grams/year, annual periodic reporting shall resume. 'The revised NMOC 
emission rate report, with the recalculated NMOC emission rale using Tier 2 specifications, shall be submitted within 
180 days oflhc fir.st Tier 1 calculated e~cccdancc of 50 mcgagrams/year. (40 CFR 60.757(c)(l)] Federally Enforceable 
Through Title V Perntit 

51. lfthe owner or operator elects to recalculate the NMOC emission rate using Tier 3 specifications and the resulting 
NMOC emission rate is less than 50 megagrams/year, annual periodic reporting shall resume. The revised NMOC: 
emission rate report, with the recalculated NMOC emission rate using Tier 3 specifications, shall be submitted within 1 

· ;yeo.T" of the fir:.<1t 1'i,;;;i- 1 ~alculatl;ICi exceedance of 50 megagra.ms/year. [40 CFR 60.757(c)(2)] Federally Enforceable 
Through Title V Pennit 

52. Each ovmer or operator !;hall keep for at lea~t 5 years up-to-date, readily accessible, on~sitc records of the maximum 
design capacity, the current amount of solid W-J.Ste in-place, and the yenr-by-ye.tr waste ncceptnnce rote, Off-site 
records may be maintained if thc:y arc retrievable within 4 hours. (40 CFR 60.758(a) and District Rule 2520, 9.3.2) 
Federally Enforceable Thro~gh Title V Permit 

53. 1'his operating permit may be cancelled with APCO approval when the landfill is dosed, pursuant to the requirements 
of this permit_, if the landfall ls not otherwise subject to the requirements of either 40 CFR part 70 or part 71 and if 
either I) it was never subject to the requirement for a control system under 40 CFR 60, 752(b){2); or 2) the owner or 
operator meets the conditions for control system removal specified in 40 CFR 60.752(b)(2)(v). [40 CFR 60.752(d)] 
Federally Enforceable Through Title V Permit 

54. If the landfill is permanently closed, a closure notification shall be !;Uhmitted to the A PCO within 30 days of waste 
disposal cessation. A permanent closure must take place in accordl.lnce with 40 CFR 258 .60. lf a closure report has 
been submitted, no additional waste may be placed in the landfill without filing a notification of modification to the 
APCO, pursuant to 40 CFR 60.7(a)(4). [40 CFR 60.752(b)(l)(ii)(B) and 60.757(d)] Federally Enforceable Through 
Title V Permit 

55. If the calculated NMOC is equal to or greater than 50 rnegagrams/year1 the owner or operator shall install a collection 
and control system, that effectively captures the gas generated within the landfill, within 30 months of that 
determination. This operating permit must be modified accordingly to show compliance with 40 CTR 62, Suhpan 
GGG requirements applicable to a MSWL with a collection and control 5Ystem. [40 CFR 60, 752(b)(2)(ii), 60.753, 
60.755, and 60.756] Federally Enforceable Through Title V Permit 

56. If a gas collection ann nnntrol 1:y11tem is installed, it shall comply with the opcratiunal standards of 40 CFR 60. 753, the 
complinnce provisions of 40 CFR 60.?SS, tho monitoring provisions of 40 CFR 60.756, the reporting and record 
keeping requirements of 40 CPR 60. 757 and 60.758, and the requirements of 40 CFR 60,759 (for active collection 
systems). [40 CfR 60.752(b)(2)(ii), 60.753, 60,755, 60.756, 60.757, 60,758, and 60.759] Federally £nforceable 
Through Title V Pennit 

57. A record of continuous flare combustion temperature, continuous volumetric gas tlow rate, net heating value of landfill 
gas being combusted, daily average fuel consumption. daily average heat input, and carbon canister inspection shall be 
maintained, retained on the premises for a period of at least two yea.rs and made available for Distri.ct inspection upon 
request. [District NSR Rule] Federally Enforceable Through Title V Permit 

58. Pennittee shall comply wilh the Increments of Progress as defined in Table 3 of 40 CFR 62, Subpart GGG, unless a 
site specific schedule is 11pproved by EPA, which includes notification of .EPA no later than 10 business days a Iler 
compkling each increment of progress. [40 CFR 62.143S5(b)] Federally Enforceable Through Title V Pennit 

59. Pennittee shall submit the Final Control Plan (as defined in 40 CFR 62.14351) one year after the first annual emission 
rate report showing NMOC cmiSl>ions > SO mcgagrams/year, unless a site-specific schedule is approved by EPA. 
(Increment 1) [40 CFR 62.143S6(a)(l)] Federally Enforceable Through Title V Pennit 

60. Pcnnittcc shall Award Contract(s) (as defined in 40 CFR 62.143S1) on or before December 6, 2001, or 20 months after 
the first annual emission rate report showing NMOC emissions> 50 megagrams/yeaT1 unles!> a site-specific schedule is 
approved by EPA. (Increment 2) f40 CPR 62.14356(a)(2)) Federally Enforceable ThrQugh Title V Pcnnit 

CONDITIONS CONTINUE ON NEXT PAGE 
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61. Pennittee shall Initiate On-Site Construction (as defined in 40 CFR 62.14351) on or before April 6, 2002, or 24 months 
after the first annual emission rate report showing NMOC emissions> SO megagrams/year, unless a site-specific 
schedule is approved by EPA. (Increment 3) (40 CFR 62.14356(a)(3)] rederally Enforceable Through Title V Permit 

62. Permittee shall Complete On-Site Construction (as defined in 40 CFR 62.14351) on or before October 6, 2002, or 30 
months ofter the first annual emission rate report showing NMOC emissions> 50 megagrams/yenr, unless n site­
speci fie schedule is approved by EPA. (Tncremenl 4) [40 CFR 62, 14356(a)(4)1 Federally F.nforceable Through Title V 
Pennit 

63. Pcrnrittcc shall Achieve Final Compliance (as defined in 40 CFR 62. 14351) on or before October 6, 2002, or 30 
months after the first annual emission rate report showing NMOC emissions> 50 megagrams/year, unless a site. 
specific schedule is approved by EPA. (Increment S) [40 CFR 62.14356(a)(5)] Federally Enforceable Through Title V 
Permit 

64. Pcrnrittee must conduct initial penormance tests of the landfill gas collection system and air pollution control 
equipment on or before April 4, 2003, or 30 months and 180 day.s after the fir.st annual emission rate rer,ort showing 
NMOC emissions:> 50 megagrams/year, unless a site-specific schedule is approved by EPA. [40 CFR 62.14356(a)(5)1 
federally Enforceable Through Title V Permit 
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