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1. INTRODUCTION 

Under the requirements ofV entura County Air Pollution Control District (V CAP CD) Permit 

to Operate #01395, Simi Valley Landfill and Recycling Center (SVLRC) is required to conduct a 

biennial criteria source test on landfill gas Flare #1 (McGill) located at the landfill to determine 

emissions of criteria pollutants. In addition, emission rates of air toxic compounds, as defined under 

AB 2588 legislation and as specified by VCAPCD, are required to be quantified every four years. 

Horizon Air Measurement Services, Inc. (Horizon) had been retained by SVLRC to conduct the 

required emissions testing program. 

All testing was conducted in accordance with the Source Test Protocol (Horizon# W07-043-

TP) of September 2005 which had been formally approved by VCAPCD. Sampling and analytical 

procedures utilized in the testing program are provided, in detail, in Section 4 of this report. All 

criteria testing was completed on October 10 and 11, 2005; the air toxics test program was completed 

from October! 0 through 18. The hexavalent chromium testing was repeated on November 22 and 

23, 2005 due to a laboratory error on the original samples. 

The criteria pollutants and associated emission parameters tested for and the associated 

Permit limits are provided in Table 1-1. The destruction efficiency of the flare with respect to ROC 

was also determined as well as the landfill gas heating value/composition and C1 to C3 reduced sulfur 

compound (including H2S) concentration. Three replicate test runs were completed for each 

parameter of interest. 

The air toxic target compounds are identical to those quantified during the most recent flare 

emissions test conducted in 2001 (Horizon Report #W07-028-FR). All target air toxic compounds 

(Table 1-2) were sampled at the flare exhaust. 

A summary of the criteria emissions results and the associated Permit limits are provided in 

Section 2. A more detailed description and discussion of the criteria pollutants results and the air ·· -

toxics results are provided in Section 5. Results of the QA/QC procedures are discussed in Section 

6. 

During air toxic testing, the flare was operating under normal operating conditions. For the 

criteria testing, the flare landfill gas flow was maximized. A description of the flare and landfill gas 

collection system and its operation during testing is summarized in Section 3 of this report. All 

pertinent documentation can be found in the Appendices. 
Horizon Air Measurement Services, Inc. 
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Table 1-1 

Criteria Pollutants 
Simi Valley Landfill Flare # 1 

October 2005 

Parameter 

Reactive Organic Compounds (ROC) 

Oxides of Nitrogen 

Carbon Monoxide 

ROC Destruction Efficiency 

Oxides of Sulfur 

Horizon Air Measurement Services, Inc. 

Permit Limit 

1.09 lb/hr 

0.05 lb/MMBtu 
2.20 lb/hr 

0.20 lb/MMBtu 
8.8 lb/hr 

98% or 20 ppm, C6 @ 3 % 02 

0.02 lb/MMBtu 
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Parameter 

Table 1-2 

Air Toxic Compounds of Interest 
Simi Valley Landfill Flare # 1 

October 2005 

Speciated VOC's (SCAQMD Rule 1150.1 List) including: 
ethylene dibromide 
acrylonitrile 
1,4 dioxane 
1, 1,2,2 tetrachloroethane 

1,3 butadiene 

Formaldehyde 

Polycyclic Aromatic Hydrocarbons (PAH's) 

Hexachlorobenzene 

Metals 

Total/Hexavalent Chromium 

Hydrogen Chloride/Hydrogen Flouride (HCI/HF) 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 

Sampling Location 

Inlet and Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Page 3 



2. SUMMARY OF RESULTS 

2.1 Criteria Pollutants 

The results of the criteria testing test program are summarized in Table 2-1. Emission rate 

ofROC, NOxand CO were within the allowable emission limits under the Permit to Operate#0l395. 

Emission rate ofNOx averaged 0.681 lb/hr and 0.0274 lb/MMBtu which is well below the 

VCAPCD Rule 74.17.1 limit of2.20 lb/hr and 0.05 lb/MMBtu, respectively. Emissions of CO were 

well below the VCAPCD Rule 74.17.1 limit of0.2 lb/MMBtu and 8.8 lb/hour. The oxides of sulfur 

emissions were below the limit of 0.02 lb/MMBtu. The ROC destruction efficiency average of 

99.5% is within the Rule 74.17.1 limit of 98%. 

A more detailed discussion of the criteria testing results are provided in Section 5. Air toxic 

emissions are also discussed in Section 5. 

Horizon Air Measurement Services, Inc. Page 4 



Run I 

(lb/hr) (lb/MMBtu) (lb/hr) 

Reactive Organic Compounds 0.0862 NA 0.0812 
(ROC), as CH4 

Oxides of Nitrogen, as NO2 0.695 0.0277 0.652 

Carbon Monoxide 4.49 0.1794 1.83 

Oxides of Sulfur 0.577 0.0145 0.674 

Reactive Organic Compounds 99.5% ---- 99.5% 

Horizon Air Measurement Services, Inc. 

Table 2-1 
Summary of Results 
Criteria Pollutants 

Simi Valley Landfill - Flare # 1 
October 2005 

Emission Rate 

Run2 Run3 

(lb/MMBtu) (lb/hr) (lb/MMBtu) 

NA 0.103 NA 

0.0269 0.697 0.0276 

0.0753 1.03 0.0408 

0.0171 0.655 0.0169 

Destruction Efficiency 

---- 99.4% ----

Allowable 
Emissions 

Average 

(lb/hr) (lb/MMBtu) (lb/hr) (Ib/MMBtu) 

0.0901 NA 1.09 NA 

0.681 0.0274 2.20 0.05 

2.45 0.0985 8.80 0.20 

0.635 0.0162 NA 0.02 

Average 

99.5% 98.0% 
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3. PROCESS DESCRIPTION 

1. Flare Description 

The landfill gas collection system consists of a series of landfill gas collection wells, a gas 

collection manifold, a pumping system and the landfill gas flare. Landfill gas, collected from various 

wells located throughout the landfill, is manifolded to a common duct. The landfill gas then passes 

through a condensation collection system, a blower, then to the flare. 

The McGill Environmental landfill gas flare (Flare# 1) is rated at 44 MMBtu/hr and consists 

of an insulated steel cylinder eight feet in diameter and 40 feet above ground level. The four sample 

pmts utilized are located 36 feet from ground level and four feet from the top of the flare. Landfill 

gas is supplied to the flare burners at a rate of up to 1390 cubic feet per minute (cfm). Flare 

combustion temperature is maintained above 1600°F to ensure complete combustion and is 

monitored by a thermocouple, located 28 feet above ground level, recording temperature on a strip 

chart. The flare is equipped with automatic air control louvers and a temperature controller to 

maintain the pre-set flare temperature. A flame failure detector automatically shuts off the blower 

in the event of a flame out. 

2. Flare Operation During Testing 

During the criteria testing program, the flare was operated at the maximum flow rate 

achievable. Landfill gas flow rate and flare operating temperature for each criteria test run are 

provided on Table 3-1. 

During the air toxics testing program, the flare was operated at the normal landfill gas flow 

rate. Landfill gas flow rate and flare operating temperature for the air toxics testing is also provided 

in Table 3-1. 

Horizon Air Measurement Services, Inc. 
W07-043-FR I (2005) Page 6 



Run# 

1 - Criteria pollutants / metals 

2 - Criteria pollutants I metals 

3 - Criteria pollutants/ metals 

1 -PAH 

1 - Formaldehyde 

1 - HCl 

2-PAH 

2 - Formaldehyde 

3-PAH 

3 - Formaldehyde 

2-HCl 

3 -HCl 

1 - Chromium 

2- Chromium 

3 - Chromium 

Horizon Air Measurement Services, Inc. 

Table 3-1 

Flare Operating Conditions 
Simi Valley Landfill Flare #1 

October I November 2005 

Landfill Gas Flow Rate 
(scfm) 

1370 

1322 

1340 

700 

700 

701 

706 

705 

699 

700 

699 

698 

799 

799 

804 

Flare Temnerature 
(F) 

1605 

1634 

1645 

1609 

1614 

1613 

1590 

1598 

1636 

1651 

1656 

1659 

1648 

1660 

1643 
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4. SAMPLING/ANALYSES 

The sampling/analyses program has been divided into criteria pollutant testing and air toxics 

testing. 

4.1 Criteria Pollutants 

The target compounds quantified as part of the criteria pollutant testing and the associated 

sampling methods are provided in Table 4-1. Three, replicate test runs were conducted for each 

parameter of interest using the procedures detailed in subsequent subsections. All methods followed 

the applicable CARB/SCAQMD testing procedure without modification. 

4.1.1 Sampling Location 

4.1.1.1 Flare Exhaust 

Sample ports are located on the flare approximately 36 feet above ground level and four feet 

from the flare exit. Two sample ports were utilized. Twenty-four traverse points (12 per port) were 

utilized for velocity, oxides of nitrogen, carbon monoxide and ROC sampling. 

4.1.1.2 Flare Inlet - Landfill Gas 

Reactive organic compound, fixed gas, and moisture samples were obtained from the landfill 

gas feed duct at a location at least two diameters downstream and one diameter upstream from a flow 

disturbance. Landfill gas flow rate was monitored using the on-line, calibrated flow meter operated 

by Simi Valley Landfill. The flow meter is corrected to standard temperature/pressure and gas · -

density. 

Horizon Air Measurement Services, Inc. 
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Parameter 

Inlet and Outlet 

Flow Rate 

Table 4-1 

Criteria Pollutants - Test Methods 
Simi Valley Landfill Flare 

October 2005 

Test Method 

Continuous, On-Line Monitor (Inlet) 
CARB Method 2 (Outlet) 

CARB Method 100/EPA Method 3A (Outlet) 
CARB Method 3/SCAQMD Method 10.1 

Moisture 

ROC/Methane 

Outlet Only 

Carbon Monoxide 

Oxides of Nitrogen 

Inlet Only 

C1-C3 Sulfur Compounds (with H2S) 

Heating Value 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 

Wet Bulb/Dry Bulb (Inlet) 
CARB Method 4 (Outlet) 

EPA Method 25 - Modified (Inlet) 
EPA Method 25 - Modified (Outlet) 

CARB Method 100/EP A Method 10 

CARB Method 100/EP A Method 7E 

SCAQMD Method 307.91 Equivalent 

ASTM D3588-91 
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4.1.2 Methane and Reactive Organic Compounds (ROC) 

Methane and Reactive Organic Compounds (ROC) concentration were determined at the 

landfill gas flare inlet and exhaust using modified EPA Method 25 or EPA Method 25C as provided 

in VCAPCD Rule 7 4.17. The modification eliminated the use of a condensate trap and filter in the 

sample collection system. 

Method 25 samples were collected using the SUMMA canister Method outlined in EPA 

Method 25C as depicted in Appendix A. 

The organic content of the sample collected in each SUMMA canister is measured by 

injecting a portion into the FID/TCA analysis system which uses a two phase gas chromatography 

(GC) column to separate carbon monoxide (CO), methane (CH4), and carbon dioxide (CO2) from 

each other and from the total gaseous non-methane organics (TGNMO) which are eluted as 

backflush. All eluted components are first oxidized to CO2 by a hopcalite catalyst and then reduced 

to methane by a nickel catalyst. The resulting methane is detected using the flame ionization 

detector. A gas standard containing CO, CH4, CO2 and propane, prepared by Scott Specialty Gases, 

traceable to NBS, is used to calibrate the FID/TCA analysis system Methane and Reactive Organic 

Compounds (ROC) concentration was determined at the landfill gas flare inlet using EPA Method 

25 (Modified), as described in Appendix A. Three, one-hour test run were conducted simultaneously 

at the flare inlet and outlet. 

4.1.3 Moisture 

4.1.3.1 Inlet 

Moisture content of the landfill gas was determined using a wet bulb/dry bulb thermometer 

4.1.3.2 Outlet 

Moisture content of the stack gas was determined in accordance with CARB/EP A Method 

4 "Determination of Moisture Content in Stack Gases" as outlined in Appendix A. 

Horizon Air Measurement Services, Inc. 
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4.1 .4.1 Inlet 

Inlet flow rate was determined using the facility's calibrated on-line flow meter. 

4.1.4.2 Outlet 

The flare exhaust flow rate was determined using EP A/CARB Method 2 as detailed in 

Appendix A. 

4.1.5 Oxides of Nitrogen, Carbon Monoxide, Carbon Dioxide, Oxygen (Continuous Emissions 

Monitoring) 

Three test runs were conducted at the landfill gas flare exhaust. Twenty-four points, per 

Method 1, were sampled. All sampling was performed under the guidelines of CARB Method 

100/EP A Method 7E, CARB Method 100/EPA Method 3A and CARB Method 100/EPA Method 

10 for the determination of NO", 0 2, CO2 and CO concentration. A description of Horizon's CEMS 

and the applicable EPA Methods, are detailed in Appendix A. 

4.1.6 Hydrogen Sulfide (H2S), and C1 - C3 Sulfur Compounds 

Hydrogen sulfide and C1 - C3 sulfur compounds samples were collected at the inlet of the 

flare using the Tedlar bag collection system. All samples were analyzed using SCAQMD Method 

307.91 equivalent as described in Appendix A. 

4.2 Air Toxics Pollutants 

All sampling/analytical procedures adhered to CARB test method requirements, where 

applicable, without modification with the exception of the 1,3 butadiene testing (See Section 4.2.8). 

Also, the HCI/HF (CARB Method 421) samples were collected non isokinetically and the filter was 

eliminated (Section 4.2.5). Also, all speciated VOC analyses were completed using GC/MS analyses 

instead of various QC/detector configurations (CARB Method 422,410, etc.) with the exception of 

acrylonitrile which was analyzed using nitrogen/phosphorus detector (NPD). 

Horizon Air Measurement Services, Inc. Page 11 



instead of various GC/detector configurations (CARB Method 422, 410, etc.) with the exception of 

acrylonitrile which was analyzed using nitrogen/phosphorus detector (NPD). 

4.2.1 Sampling Location 

4.2.1.1 Flare Exhaust 

Sample ports are located on the flare approximately 36 feet above ground level and four feet 

from the flare exit. Four sample ports were utilized. Twenty-four traverse points ( 12 per port) were 

utilized for metals, chromium, P AH and hexachlorobenzene sampling. A single point in the flare 

was used for the collection of formaldehyde and HCI/HF. 

4.2.2 Polycyclic Aromatic Hydrocarbons (PAH's) and Hexachlorobenzene 

Horizon utilized CARB Method 429 as described in Appendix A for PAHi 

hexachlorobenzene determination. All sample train extracts were combined for a single analyses. 

The collection of P AH and hexachlorobenzene was combined into one sample train, as 

detailed in the Test Plan. The resultant sample(s) were extracted and then split for respective PAH 

and hexachlorobenzene analyses. Three replicate test runs were performed. Each test run was 

approximately four hours in length with a target sample volume of I 00 cubic feet. 

A leak check of the pi tot tube lines and sampling trains is conducted prior to and after each 

sampling run and prior to and after either changing any of the constituents of the train or 

disconnecting the umbilical cord to facilitate transport of the train. Leak checks prior to each 

sampling run are conducted at 15 inches mercury vacuum to insure a leak rate of no greater than 0.02 

cfm. Leak checks at the conclusion of each run are conducted at the highest vacuum reached during 

that test run. 

Upon completion of the sample run the nozzle, probe, and front half of the filter holder are 

brushed and rinsed with methanol, acetone, and methylene chloride (sample container #2). The filter 

is replaced in its original glass petri dish pending analysis ( container # 1 ). The sorbent module 

(XAD) is capped off with ground glass fittings, covered with pre-treated aluminum foil and 

refrigerated pending analysis. The back half of the filter housing and Teflon jumper are subsequently 

rinsed with methanol, acetone, and methylene chloride into sample container #3. The volume of 

Horizon Air Measurement Services, Inc. 
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-----------------

water collected in the first two impingers is determined volumetrically; the moisture collected in the 

silica gel in the last impinger is determined gravimetrically with a calibrated balance accurate to 0.1 

grams. These two measurements are used to calculate stack gas moisture content as per CARB 

Method 429. Impinger #1 contents are collected, rinsed with methanol, acetone and methylene 

chloride and placed in container #4. Impingers #2 and #3 contents are collected and all connecting 

glassware and impingers are rinsed with distilled deionized water three times into container #5. 

All sample bottles and filter containers are sealed with Teflon tape and all liquid levels are 

marked. All sample bottles are amber glass jars with Teflon-lined caps. All samples are kept on 

blue ice pending analyses. Each sample portion is extracted sequentially using a 16-hour methylene 

chloride extraction. One fourth of each sample extract will be analyzed for PAH's using CARB 

Method 429 and one fourth will be analyzed for hexachlorobenzene. The remaining half are 

archived. The resulting extracts from each sample p01iion (ie. container #1, #2, #3, #4 and XAD 

cartridge) are combined, as allowed, and analyzed using high resolution mass spectrometry 

(HRGC/HRMS). All analyses was completed by Alta Analytical Service. 

A blank train was assembled on-site, recovered and analyzed in the exact manner as the 

samples. Field blanks of all sorbent filters and solutions were also obtained. 

4.2.3 Multimetals 

Three, replicate 90 minute test runs were conducted at the flare exhaust. Emissions of the 

metal species of interest were determined in accordance with CARB Method 436 "Determination 

of Multiple Metals Emissions from Stationary Sources" as described in Appendix A. In this method 

the stack sample is withdrawn isokinetically from the source, with particulate emissions collected 

in the probe and on a heated filter and gaseous emissions collected in a series of chilled impingers 

containing a solution of dilute nitric acid in hydrogen peroxide in two impingers, and acidic 

potassium permanganate solution in two impingers. Sampling train components are recovered and .- _ 

digested in separate front and back half fractions. Materials collected in the sampling train are 

digested with acid solutions to dissolve inorganics and to remove organic constituents that may 

create analytical interferences. Acid digestion is performed using conventional Parr Bomb or 

microwave digestion techniques. Except for the permanganate solution, the remainder of the 

sampling train catches are analyzed for metal species by CARB 436/EPA 6010B 

The sampling train consists of a quartz buttonhook nozzle followed by a quartz probe; a 

heated filter box (225° - 275°F) containing a 47 mm diameter quartz fiber (non-binded) filter in a 

Horizon Air Measurement Services, Inc. 
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glass holder and a 5/8" OD Teflon tube connecting the condensate portion of the sampling train. 

The condensate portion of the sampling train consists of a series of seven impingers; the first 

impinger is empty, the second and third each contains 100 mls of 5% HNO/10% H2O2 solution; the 

fourth is empty; the fifth and six contain 100 ml of 4% KMnO/10% H?SO4. and the seventh contain 

approximately 200 grams of silica gel. The second impinger is the standard Greenburg Smith 

impinger with all others being the modified type. All impingers are connected with leak-free ground 

glass fittings and glass U-bends. 

An umbilical cord connects the last impinger to the flow control console consist of a leakless, 

lubricated vane pump, dry gas meter and calibrated orifice. Flow rate is monitored using a calibrated 

magnahelic gauge. A leak check of the pi tot tube lines and sampling trains is conducted prior to and 

after each sampling run and prior to and after either changing any of the constituents of the train or 

changing sample ports. Upon completion of the sampling run and post test leak check, the sample 

train is recovered according to the following procedures: 

1. Container One: The probe, sample nozzle and front half of the filter housing is 
rinsed with 0.1 N nitric acid into a 500 ml Nalgene container. 

2. Container Two: The quartz-fiber filter is removed and replaced in its original petri 
dish. The petri dish is labeled and sealed with Teflon tape. 

3. Container Three: After volumetrically measuring the condensate volume, impingers 
one, two and three are collected into one liter Nalgene containers. Each impinger and 
all connecting glassware is rinsed with 0.1 N nitric acid. This rinse is combined with 
the impinger condensate. The container(s) are sealed, labeled and taped with all 
liquid levels marked. 

4. Container Four: After volumetrically measuring the condensate volume, impinger 
four is rinsed with 0.1 N nitric acid into container #4 which was sealed with Teflon 
tape and labeled. 

5. Container Five: After volumetrically measuring the condensate volume, impingers • -
five and six, containing KMnO4, is collected in 1 liter amber glass bottle(s). Each 
impinger and all connecting glassware is rinsed with 4% KMnO4• The rinse is added 
to the condensate sample. The sample container(s) are sealed, labeled and taped with 
all liquid levels marked. 

6. Container Six: The silica gel are recovered into its original bottle and the moisture 
gain determined gravimetrically. 

Horizon Air Measurement Services, Inc. 
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Metal species concentration is determined using CARB Method 436/EPA 6010B. Blanks 

of all solutions used in the sample train and for sample recovery and a blank train were obtained and 

analyzed in the exact same manner as the samples. 

4.2.4 Formaldehyde 

Formaldehyde em1ss1ons were determined in accordance with CARB Method 430 

"Determination of Formaldehyde Emissions from Stationary Sources" as described in Appendix A. 

In this method stack gas is withdrawn form the stack through a series of midget impingers containing 

a aqueous acidic solution of 2,4-dinitrophenol-hydrazine (DNPH) solution (used within 48 hours of 

preparation). Aldehydes react with DNPH by nucleophilic addition on the carbonyl followed by 1,2 

elimination of water and the formulation of 2,4 dinitrophenol hydrazone. 

Stack gases were withdrawn from a single traverse point through a quartz probe followed by 

a Teflon sample line. Following the probe are three glass midget impingers. The first two impingers 

contain 10 ml of 0.05% DNPH/2N HCL reagent; the third impinger contains a weighed amount of 

silica gel. 

An umbilical cord is connected between the last impinger and the flow control system. The 

control system consisted of a vane pump, dry gas meter, a calibrated orifice and a rotometer. The 

sample flow was maintained at approximately 0.5 liter per minute throughout the test run as 

indicated on the rotometer. The sample rate was checked three times prior to and at the conclusion 

of each test run using a primary standard (bubble meter). All sample flow rates were adjusted to 

standard conditions. The impingers were kept on ice during sampling to maintain a sample 

temperature of less than 60°F at the last impinger. 

A leak check of the sampling train is conducted prior to each test run by plugging the probe 

tip and turning on the sampling pump. If the rotometer indicates no flow, the sample system is · -

deemed leak-free. Upon completion of the test run the sample line is rinsed with 2 ml of impinger 

solution into the first impinger. The sample line is then rinsed with 1 ml of reagent water into the 

first impinger. The impinger contents are then rinsed into a leak tight septum vial which is weighed 

and refrigerated pending analysis. 

Horizon Air Measurement Services, Inc. 
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Prior to field sampling, four reagent blanks of each impinger solution batch was analyzed to 

verify anticipated reagent blank levels. In addition, three field blanks were caiTied through all the 

required steps for sample preparation and analysis. A field blank consists of an impinger and sample 

line which is similar to a sampling impinger. One field spike was also conducted as specified in 

Method 430. 

4.2.5 Hexavalent and Total Chromium 

Horizon determined hexavalent and total chromium emissions in accordance with CARB 

Method 425 procedures as described in Appendix A at the flare exhaust. In this method, stack gas 

is withdrawn isokinetically from the stack through a series of impingers containing 0.1 N NaOH 

solution, and a Teflon filter. Chromium aerosol is subsequently collected in solution and on the 

filter. Aliquots of the collected sample are analyzed for hexavalent chromium and total chromium 

using ion chromatography (IC) and atomic absorption spectrophotometry (AAS), respectively. 

Horizon uses a sampling train which conforms to CARB Method 425 specifications. Stack 

gases are isokinetically withdrawn from each traverse point through a quartz buttonhook nozzle and 

quartz probe. A thermocouple and pitot tube are connected to the probe per CARB Method 425. 

Following the probe is a four foot 3/8" OD Teflon line and four glass impingers. The first 

two are of the Greenburgh-Smith design with the last two of the modified design. The first two 

impingers contain 100 ml of 0.1 N NaOH; the third is empty; the fourth contains a preweighed 

amount of silica gel. 

A 47 mm Teflon filter (0.3m) contained in a glass housing is placed between the third and 

fourth impinger. An umbilical cord is connected between the last impinger and the flow control 

console. The control console consists of a leakless, lubricated vane pump, dry gas meter, calibrated 

orifice, and a 0-0.25 inch magnahelic gauge. The impingers are kept on ice during sampling to ·· -

maintain a sample temperature of less than 60°F at the last impinger. 

A leak check of the pitot tube lines and sampling train was conducted prior to and at the 

conclusion of each test run. Upon completion of the test run, the nozzle and probe are 

rinsed in a sample bottle. The connective glassware and the impingers are rinsed with O. lN NaOH 

Horizon Air Measurement Services, Inc. 
W07-043-FR1 (2005) Page 16 



into a second acid washed container. The Teflon filter is added to the impinger condensate/rinse 

sample. All sample bottles are sealed with Teflon tap~ and all liquid levels marked. Samples are 

stored in ice pending analyses. 

Analyses is conducted for hexavalent chromium using the IC method as described in Method 

425. Total chromium is analyzed using the AAS graphite furnace method. 

A blank train was set up and analyzed in the exact same manner as the sample trains. Blanks 

(reagent blanks) of all filters and solutions were obtained and analyzed in the same manner as the 

samples. 

4.2.6 Hydrogen Chloride/Hydrogen Fluoride 

Horizon used a sampling train which conformed to CARB Method 421 specifications with 

one exception: the heated filter was eliminated from the sample train since large particulate (>0.5 

micron) matter was not present (the filter is not analyzed in Method 421). A description of CARB 

Method 421 is provided in Attachment A. Also, sample was withdrawn non-isokinetically from the 

source at a flow rate at approximately 0.75 cfm since water droplets were not present in the flare 

exhaust. 

Stack gases were withdrawn through a quartz buttonhook nozzle and a quartz probe from the 

center of the stack. Following the probe are four glass impingers. The first, third and fourth are of 

the modified Greenburgh-Smith design, and the second is a standard type. Impingers one and two 

contain 100 milliliters of freshly prepared 3.0 mN sodium bicarbonate/2.4 mN sodium carbonate 

solution, respectively. The last contains a preweighed amount of silica gel. An umbilical cord 

connects the last impinger to the flow control console containing a leakless, lubricated vane pump, 

dry gas meter, calibrated orifice, and a zero to five inch magnahelic. 

All glassware is cleaned by rinsing with sodium hydroxide, tap water and finally deionized 

water before use in the test program. A leak check of the pitot tube lines and sampling trains is ·· -

conducted prior to and after each sampling run. Upon completion of each sampling run, the nozzle 

is removed. The nozzle and probe are brushed and rinsed with deionized water into a 500 ml amber 

glass container. 

The contents of the impingers are poured into preweighed, precleaned, 500 ml amber glass 

bottles. The bottles are weighed to determine the amount of moisture trapped. All impingers and 
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connecting glassware is rinsed with deionized water and added to the condensate sample. The silica 

gel is then weighed to determine the moisture gain. The samples are then analyzed for hydrogen 

chloride (HCl) and hydrogen fluoride (HF) using an ion chromatography operated in the anion mode. 

4.2. 7 Speciated VOC's (SCAOMD Rule 1150.1 List) Including 1, 1,2,2-Tetrachloroethane, 

Acrylonitrile, 1 .4-Dioxane, and 1,2-Dibromoethane 

Speciated VOC emissions were determined from Tedlar bag samples using the evacuated 

lung procedure outlined in Appendix A. All samples were analyzed using GC/MS techniques for 

each compound of interest. 

4.2.8 1 J Butadiene 

Horizon used the Tedlar bag procedures Method 422.102, Appendix C. The primary concern 

with this Method is "rapid" degradation of the 1,3 butadiene prior to analyses. To minimize this 

problem, Horizon delivered the sample(s) to the laboratory immediately after collection to ensure 

that they were analyzed within four hours of collection. 

Three test runs were completed. After the third test run, samples (including one blank) were 

delivered to the laboratory. All subsequent samples were analyzed using a GC equipped with a 

flame ionization detector (FID). 
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5. RESULTS DISCUSSION 

The following subsections present and discuss the results of the criteria and air toxic 

compound testing program. 

5.1 Criteria Pollutants 

Three replicate test runs were conducted for each criteria compound of interest. The results 

of the criteria testing program are provided in Table 5-1. 

5 .2 Air Toxic Compounds 

The following subsections present and discuss the results of the air toxics compound testing. 

5 .2.1 Speciated Volatile Organic Compounds (VOC's) Including 1,3 Butadiene 

The results of each of the three speciated VOC flare test runs (inlet and outlet) are provided 

in Tables 5-2, 5-3 and 5-4, respectively. Results of the 1,3 butadiene testing at the flare exhaust are 

also included in Tables 5-2, 5-3 and 5-4. No sampling or analytical problems were encountered 

during the VOC testing. 

5.2.2 Polycyclic Aromatic Hydrocarbons. Including Hexachlorobenzene 

The results of each four-hour PAH test run is provided in Table 5-5. No sampling or 

analytical problems were encountered during the P AH testing. 

One P AH/hexachlorobenzene blank train was collected and analyzed with the sample set. 

The results of these blanks and other QA/QC results are provided in Section 6. 
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* 

ST ACK GAS CHARACTERISTICS 

Temperature (°F) 

Moisture(%) 

Flow Rate (acfin) 

(dscfin)* 

Fixed Gases 

Methane(%) 

Oxygen(%) 

Carbon Dioxide(%) 

Nitrogen 

Heating Value, Btu/dscf 

MMBtu/hr 

EMISSIONS 

Oxides ofNitrogen 

ppm 

ppm@3%O2 

lb/hr 

lb/MMBtu 

Carbon Monoxide 

ppm 

ppm@3%O2 

lb/hr 

lb/MMBtu 

Reactive Organic Compounds 

ppm (as CH4) 

lb/hr ( as CH4) 

destruction efficiency(%) 

Oxides of Sulfur 

lb/hr (as SO2) 

lb/MMBtu ( as SO2) 

Table 5-1 
Summary of Results 
Criteria Pollutants 

Simi Valley Landfill Flare # 1 
October 2005 

LANDFILL GAS 

Run#l Run#2 Run#3 

5.3 5.4 6.1 

1370 1322 1340 

47.15 48.31 46.86 

1.04 0.61 0.90 

38.52 38.81 37.80 

12.74 11.77 13.92 

486 497 482 

39.9 39.4 38.8 

5120 4960 5120 

16.8 15.7 16.3 

FLARE EXHAUST 

Run#l Run#2 Run#3 

1585 1607 1584 

6.1 8.4 7.5 

40225 41140 40563 

9311 9199 9259 

<0.0001 <0.0001 <0.0001 

11.94 12.15 11.80 

8.00 7.81 8.11 

80.06 80.04 80.09 

10.41 9.89 10.50 

20.80 20.23 20.65 

0.695 0.652 0.697 

0.0277 0.0269 0.0276 

110.6 45.5 25.5 

220.9 93.1 50.2 

4.49 1.83 1.03 

0.1794 0.0753 0.0408 

3.66 3.49 4.38 

0.0862 0.0812 0.103 

99.5 99.5 99.4 

0.577 0.674 0.655 

0.0145 0.0171 0.0169 

The flow rate (scfin) as measured using the facility's calibrated on-line landfill gas flow rate monitor. 
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Sulfur Compounds 

hydrogen sulfide (ppm) 

grains/100 ft3 

methyl mercaptan (ppm) 

grains/I 00ft3 

ethyl mercaptan (ppm) 

grains/I 00ft3 

dimethyl sulfide (ppm) 

grains/ I 00ft3 

carbonyl sulfide (ppm) 

grains/ I 00ft3 

carbon disulfide (ppm) 

grains/ 100ft3 

dimethyl disulfide (ppm) 

grains/ 100ft3 

Total Sulfur Compounds (ppm, as H2S) 

grains/100 ft3 

Horizon Air Measurement Services, Inc. 

Table 5-1 (Cont.) 
Summary of Results 
Simi Valley Landfill 

March2005 

LANDFILL GAS 

Run#! Run #2 Run #3 

32.4 39.8 38.0 

2.03 2.49 2.39 

3.44 4.14 4.28 

0.284 0.342 0.353 

<0.1 <0.1 <0.1 

<0.013 <0.013 <0.013 

6.20 7.34 7.12 

0.719 0.851 0.826 

0.30 0.31 0.31 

0.033 0.034 0.034 

0.17 0.21 0.20 

0.018 0.022 0.021 

0.27 0.22 0.27 

0.050 0.041 0.050 

43.9 53.2 51.4 

2.76 3.34 3.23 

FLARE EXHAUST 

Run #1 Run #2 Run #3 
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Table 5-2 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 

Flare # 1 (McGill) 
October 11, 2005 

Run 1 

Inlet Outlet 

Species Concentration Emission Concentration Emission Destruction 
(ppb) Rate (ppb) Rate Efficiency 

(lb/hr) (lb/hr) (%) 

Hydrogen Sulfide 34700 2.43E-0l < 50 < 2.51E-03 > 98.97 

Benzene 1620 2.59E-02 1.40 l.61E-04 99.38 

Benzychloride < 40 < l.04E-03 < 0.8 < l.50E-04 NA 

Chlorobenzene 99.8 2.31E-03 < 0.3 < 4.99E-05 > 97.84 

Dichlorobenzenes 846 2.55E-02 < 1.1 < 2.38E-04 > 99.07 

I, 1-dichloroethane 328 6.66E-03 < 0.3 < 4.37E-05 > 99.34 

1,2-dichloroethane 156 3.17E-03 < 0.3 < 4.37E-05 > 98.62 

1, 1-dichloroethylene 59.0 1.17E-03 < 0.3 < 4.28E-05 > 96.35 

Dichloromethane 1320 2.30E-02 3.78 4.73E-04 97.94 

1,2-dibromoethane < 30 < 1.16E-03 < 0.3 < 8.30E-05 NA 

Perchloroethene 1480 7.19E-02 < 0.2 < 6.98E-05 > 99.90 

Carbon tetrachloride < 30 < 9.48E-04 < 0.2 < 4.53E-05 NA 

Toluene 32000 6.04E-0l 2.38 3.22E-04 99.95 

1, 1, I-trichloroethane 30.8 8.40E-04 < 0.2 < 3.92E-05 > 95.34 

Trichloroethene 642 1.72E-02 < 0.2 < 3.86E-05 > 99.78 

Chloroform < 20 < 4.88E-04 < 0.2 < 3.50E-05 NA 

Vinyl Chloride 401 5.14E-03 < 0.3 < 2.76E-05 > 99.46 

m xylenes 13800 3.00E-01 0.87 l.36E-04 99.95 

o+pxylene 4530 9.85E-02 0.38 5.93E-05 99.94 

TNMHC 5120000 1.68E+0l 3660 8.62E-02 99.49 

Acrylonitrile < 200 < 2.18E-03 < 2 < l.56E-04 NA 

1,3-butadiene NM NM < 1.0 < 8.55E-05 NA 

I, I, 2,2-Tetrachloroethane < 30 < 1.03E-03 < 0.3 < 7.41E-05 NA 

Note: All values preceded by "<" are below the detection limit - reported values are detection limit values. 
NA--Not applicable: Destruction efficiency cannot be calculated since both inlet and outlet values are 
below the detection limit. 
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Table 5-3 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 

Flare # 1 (McGill) 
October 11, 2005 

Run2 

Inlet Outlet 

Species Concentration Emission Concentration Emission Destruction 
(ppb) Rate (ppb) Rate Efficiency 

(lb/hr) (lb/hr) (%) 

Hydrogen Sulfide 39800 2.68E-01 < 50 < 2.48E-03 > 99.08 

Benzene 1830 2.82E-02 1.41 1.60E-04 99.43 

Benzychloride < 40 < 1.00E-03 < 0.8 < 1.48E-04 NA 

Chlorobenzene 110 2.46E-03 < 0.3 < 4.93E-05 > 97.99 

Dichlorobenzenes 924 2.69E-02 < I.I < 2.35E-04 > 99.12 

I, 1-dichloroethane 363 7.I0E-03 < 0.3 < 4.32E-05 > 99.39 

1,2-dichloroethane 172 3.37E-03 < 0.3 < 4.32E-05 > 98.72 

I, 1-dichloroethylene 67.6 1.30E-03 < 0.3 < 4.23E-05 > 96.74 

Dichloromethane 1500 2.52E-02 2.13 2.63E-04 98.96 

1,2-dibromoethane < 30 < l.llE-03 < 0.3 < 8.20E-05 NA 

Perchloroethene 1680 7.87E-02 < 0.2 < 6.89E-05 > 99.91 

Carbon tetrachloride < 30 < 9.13E-04 < 0.2 < 4.48E-05 NA 

Toluene 36400 6.62E-01 1.04 1.39E-04 99.98 

1, 1, I-trichloroethane 34.1 8.97E-04 < 0.2 < 3.87E-05 > 95.69 

Trichloroethene 721 1.87E-02 < 0.2 < 3.81E-05 > 99.80 

Chloroform < 20 < 4.71E-04 < 0.2 < 3.46E-05 NA 

Vinyl Chloride 455 5.62E-03 < 0.3 < 2.73E-05 > 99.52 

mxylenes 15400 3.23E-0l 0.62 9.56E-05 99.97 

o+pxylene 5080 1.06E-0l 0.20 3.08E-05 99.97 

TNMHC 4960000 1.57E+0l 3490 8.12E-02 99.48 

Acrylonitrile < 200 < 2.I0E-03 < 2 < 1.54E-04 NA 

1,3-butadiene NM NM < 1.0 < 8.45E-05 NA 

I, 1,2,2-Tetrachloroethane < 30 < 9.96E-04 < 0.3 < 7.32E-05 NA 

Note: All values preceded by"<" are below the detection limit - reported values are detection limit values. 

NA--Not applicable: Destruction efficiency cannot be calculated since both inlet and outlet values are 

below the detection limit. 
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Table 5-4 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 

Flare # 1 (McGill) 
October 11, 2005 

Run3 

Inlet Outlet 

Species Concentration Emission Concentration Emission Destruction 
(ppb) Rate (ppb) Rate Efficiency 

(lb/hr) (lb/hr) (%) 

Hydrogen Sulfide 38000 2.58E-0l < 50 < 2.50E-03 > 99.03 

Benzene 1860 2.89E-02 1.18 1.35E-04 99.53 

Benzychloride < 40 < l.0lE-03 < 0.8 < l.49E-04 NA 

Chlorobenzene 110 2.47E-03 < 0.3 < 4.96E-05 > 97.99 

Dichlorobenzenes 969 2.83E-02 < l.l < 2.37E-04 > 99.16 

1, 1-dichloroethane 374 7.36E-03 < 0.3 < 4.35E-05 > 99.41 

1, 2-dichloroethane 174 3.43E-03 < 0.3 < 4.35E-05 > 98.73 

l, 1-dichloroethylene 68.1 l.31E-03 < 0.3 < 4.26E-05 > 96.76 

Dichloromethane 1510 2.55E-02 2.10 2.61E-04 98.98 

1,2-dibromoethane < 30 < l.l2E-03 < 0.3 < 8.25E-05 NA 

Perchloroethene 1700 8.0lE-02 < 0.2 < 6.94E-05 > 99.91 

Carbon tetrachloride < 30 < 9.19E-04 < 0.2 < 4.SlE-05 NA 

Toluene 37100 6.79E-0l 0.38 5.12E-05 99.99 

l, 1, I -trichloroethane 34.l 9.02E--04 < 0.2 < 3.89E--05 > 95.68 

Trichloroethene 736 l.92E-02 < 0.2 < 3.83E-05 > 99.80 

Chloroform < 20 < 4.73E-04 < 0.2 < 3.48E-05 NA 

Vinyl Chloride 443 5.SlE-03 < 0.3 < 2.74E-05 > 99.50 

mxylenes 15700 3.31E-0l 0.97 l.50E-04 99.95 

o+pxylene 5300 l.l2E-0l 0.27 4.19E-05 99.96 

TNMHC 5120000 l.63E+0l 4380 l.03E-0l 99.37 

Acrylonitrile < 200 < 2.l lE-03 < 2 < l.55E-04 NA 

1,3-butadiene NM NM < 1.0 < 8.50E-05 NA 

1, l,2,2-Tetrachloroethane < 30 < l.00E-03 < 0.3 < 7.37E-05 NA 

Note: All values preceded by "<" are below the detection limit - reported values are detection limit values. 
NA--Not applicable: Destruction efficiency cannot be calculated since both inlet and outlet values are 

below the detection limit. 
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Table 5-5 
PAH Emission Results - Flare #1 (McGill Flare) 

Simi Valley Landfill 
October 2005 

Run#l Run#2 
Stack Gas Characteristics 
Temperature, F 1593 1593 

Moisture,% 8.9 8.5 

Fixed Gases, 
CO2,% 5.1 5.2 
02,% 15.2 15.3 
N2,% 79.7 79.5 

Flow rate 

dscfm 7424 7166 

acfm 33017 31313 

Run#l Run#2 
Cone. Emission Cone. Emission 

@12 %CO2 Rate @12% CO2 Rate 
P AH Emissions (ug/dscm) (lb/hr) (ug/dscm) (lb/hr) 

Napthalene 0.2050 2.42E-06 0.2006 2.33E-06 

2-Methylnaphthalene 0.1158 l.37E-06 0.0881 l.02E-06 
Acenaphthalene < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Acenaphthene 0.0177 2.lOE-07 < 0.0100 < l.16E-07 

Fluorene 0.0682 8.06E-07 0.0222 2.58E-07 

Phenanthrene 0.3433 4.06E-06 0.1216 l.41E-06 

Anthracene < 0.0102 < l.21E-07 0.0172 2.00E-07 

Fluoranthene 0.0533 6.30E-07 0.0433 5.04E-07 

Pyrene 0.0355 4.20E-07 0.0307 3.57E-07 

Benz( a )anthracene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Chrysene* 0.0133 l.57E-07 0.0257 2.99E-07 

Benzo(b )fluoranthene* 0.0120 1.42E-07 0.0149 l.73E-07 

Benzo(k)fluoranthene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Benzo( e )pyrene* < 0.0102 < l.21E-07 0.0129 l.S0E-07 

Benzo( a )pyrene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Pyryloene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Benzo(g,h,i)perylene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Dibenz( a,h)anthracene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Indeno[ 1,2,3-cd]pyrene* < 0.0102 < l.21E-07 < 0.0100 < l.16E-07 

Hexachlorobenzene 0.0008 9.75E-09 0.0004 4.74E-09 

TotalPAH 0.9675 l.14E-05 0.6676 7.77E-06 

Total PAH w/o Napthalene 0.7625 9.0lE-06 0.4670 5.43E-06 

Total Carcinogenic PAH 0.1081 l.28E-06 0.1239 l.44E-06 

Run#3 

1541 

8.6 

5.3 
15.7 
79.0 

7231 
30988 

Run#3 
Cone. Emission 

@12%COm Rate 
(ug/dscm) (lb/hr) 

0.1043 l.25E-06 
0.0366 4.38E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 
0.0109 l.30E-07 

0.0487 5.83E-07 

< 0.0101 < l.21E-07 
0.0126 l.SlE-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 

< 0.0101 < l.21E-07 
< 0.0101 < l.21E-07 

< 0.0101 < l.21E-0f --

< 0.0006 < 6.69E-09 

0.3549 4.25E-06 
0.2505 3.00E-06 

0.1014 l.21E-06 

< - Below Quantifiable Limit. Reported values are based upon the lowest quantifiable limit. 

* denotes carcinogenic species. 
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5.2.3 Formaldehyde 

The results of each of the three, 8-hour aldehyde test runs are provided in Table 5-6. For a 

more complete discussion of the additional QA/QC results of the aldehyde sampling see Section 6. 

5.2.4 Hydrochloric and Hydrofluoric Acid (HCl/HF) 

The results of the HCl/HF testing are provided in Table 5-7. No sampling or analytical 

problems were encountered during any phase of the testing. 

5.2.5 Multimetals 

The results of the three multimetals test runs are reported in Table 5-8. Reported values are 

not blank corrected. No sampling or analytical problems were encountered during the testing 

program. 

One blank train were processed with the sample set. Detectable amounts of some metals 

were found in the blank samples. The results of the blank samples are discussed in more detail in 

Section 6. 

5.2.6 Total/Hexavalent Chromium 

Chromium testing was completed on October 14 and 18. However, due to a laboratory error 

(the samples were acidified prior to hexavalent chromium analyses),the samples were rendered 

invalid. The chromium sampling was repeated on November 22 and 23,2005. The results of the 

valid chromium testing conducted on November 22 and 23 are provided in Table 5-9. 

The results of the field blanks and blank trains were below the detection limit for both total 

and hexavalent chromium. A more complete summary of the QA/QC results are provided in Section 

6. 
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Stack Gas Characteristics* 

Temperature (°F) 

Moisture(%) 

Flow Rate 

(dscfm) 

(acfm) 

Fixed Gases 

02 (%) 

CO2(%) 

N2 (%) 

Formaldehyde Emissions 

(ppb) 

(lb/hr) 

Table 5-6 

Formaldehyde Emissions 
Simi Valley Landfill Flare # 1 

October 2005 

Run 1 Run2 

1593 1593 

8.9 8.5 

7,424 7,166 

33,017 31,313 

15.2 15.3 

5.1 5.2 

79.7 79.5 

42 756 

0.0014 0.0253 

Run3 

1541 

8.6 

7,231 

30,988 

15.7 

5.3 

79.0 

154 

0.0052 

* Stack gas characteristics taken from concurrent CARB Method 429 sampling. 
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Table 5-7 

Hydrochloric and Hydrofluoric Acid Emissions 
Simi Valley Landfill Flare #1 

October 2005 

Run 1 Run2 

Stack Gas Characteristics 

Temperature (°F) 1573 1536 

Moisture (%) 7.0 7.7 

Flow Rate 

(dscfm) 7,298 7,269 

(acfm) 31,068 30,809 

Fixed Gases 

02 (%) 14.4 13.8 

CO2 (%) 5.0 6.6 

N2 (%) 80.6 79.6 

Acid Gas Emissions 

Hydrochloric Acid 

(mg/dscf) 0.0247 0.1281 

(lb/hr) 0.0238 0.1232 

Hydrofluoric Acid, 

(mg/dscf) 0.0101 0.0737 

(lb/hr) 0.0097 0.0708 

Horizon Air Measurement Services, Inc. 

Run3 

1549 

8.0 

7,248 

31,009 

16.0 

5.0 

79.0 

0.1247 

0.1196 

0.0570 

0.0547 



Run Number 
Date 
Run Start Time 
Run End Time 

Table 5-8 
Summary of Results 

Stack Gas Characteristics - Metals Emissions 
Flare # 1 (McGill) 

****** 1 2 
****** 10/11/05 10/11/05 
****** 1050 1330 
****** 1240 1515 

3 
10/11/05 

1531 
1706 

Stack Gas Characteristics 
Stack Temperature F 1585 1607 1584 

Moisture % 6.1 8.4 7.5 
Fixed Gases, 

CO2 % 8.0 7.8 8.1 
02 % 11.9 12.2 11.8 
N2 % 80.1 80.0 80.1 

Stack Velocity afpm 871 891 879 
Volumetric Flow Rate dscfm 9311 9199 9259 
Volumetric Flow Rate acfm 40225 41140 40563 

Isokinetic Ratio % 99 97 97 

Metals Emissions 
ARSENIC* lb/hr 2.35E-05 3.02E-05 3.14E-05 
CADMIUM* lb/hr 1.09E-05 7.81E-06 7.66E-06 
COPPER lb/hr 8.77E-05 4.41E-05 3.14E-05 
MANGANESE* lb/hr 4.94E-05 1.76E-05 2.64E-05 
MERCURY* lb/hr 5.93E-05 7.31E-05 2.76E-05 
NICKEL* lb/hr < 1.36E-05 < 1.39E-05 < l.38E-05 
ZINC lb/hr 3.70E-04 1.76E-04 l.26E-04 

Total lb/hr 6.15E-04 3.63E-04 2.64E-04 
*Total HAPS lb/hr 1.57E-04 1.43E-04 l.07E-04 

Average 
1592 

7.3 

8.0 
12.0 
80.1 
880 

9256 
40643 

98 

2.84E-05 
8.78E-06 
5.44E-05 
3.l lE-05 
5.33E-05 

< 1.38E-05 
2.24E-04 

4.14E-04 
1.35E-04 

Values preceded by "<" are below the quantifiable limit. Actual values are less than those reported. 

*Hazardous Air Pollutants (HAPS) 
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Stack Gas Characteristics, 

Temperature (°F) 

Moisture (%) 

Flow Rate, 

dscfm 

acfm 

Fixed Gases, 

Q,) (%) 

cory (%) 

N2 (%) 

Chromium Emissions, 

Total Chromium, 

µg/dscf 

lb/hr 

Table 5-9 

Total/Hexavalent Chromium Emissions 
Simi Valley Landfill Flare # 1 

November 2005 

Run 1 Run2 

1551 1549 

7.7 8.0 

8046 8026 

33,366 33,390 

14.0 14.0 

6.6 6.6 

79.4 79.4 

0.0072 0.0052 

7.62xI0·6 5.53xI0·6 

Hexavalent Chromium, 

µg/dscf < 0.0015 < 0.0016 

lb/hr < l.63XI0·6 < l.7lxI0·6 

Run3 

1545 

7.9 

8034 

33,315 

14.0 

6.6 

79.0 

< 0.0048 

< 5.05xI0·6 

< 0.0016 

< l.67xI0·6 

Note: All values preceded by"<" are below the detection limit. Reported results are based upon 
detection limit values. Variability in detection limit value is due to variability in the sample 
volume. 
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6. OA/OC SUMMARY 

All QA/QC requirements of each respective Method were adhered to throughout the testing 

program. Also, the guidelines of Horizon's corporate QA/QC manual, as appearing in the Test Plan, 

were followed by all sampling and analytical personnel. In addition, QA/QC measures taken which 

were beyond their respective Method requirements were incorporated into the testing program and 

are discussed in detail herein. 

6.1 Continuous Emission Monitoring (CEM) - EPA Method 7E/10/3A 

All CEM system performance checks, as detailed in Section 3, were within specifications 

including analyzer linearity, calibration drift, leak checks and system bias checks. The on-site CEM 

system performance checks can be found in Appendix A. 

6.2 1 J Butadiene 

The 1,3 butadiene samples were analyzed within approximately four hours after collection 

of the last sample. 

6.3 Speciated Volatile Organic (VOC) Compounds 

Replicate analyses were performed for all detected VOC species. All replicate analyses 

agreed to within 10 percent of the mean concentration (Appendix B). 

6.4 Polycyclic Aromatic Hydrocarbons (PAH's) Including Hexachlorobenzene 

Prior to use in the sampling program all XAD resin was verified to be of sufficient 

cleanliness for purposes of the test program. All Method blanks displayed P AH concentrations 

below the quantifiable limit with the exception of naphthalene and 2-methylnaphthalene. All 

laboratory spikes recoveries were within the acceptable limits of Method 429. 

Horizon Air Measurement Services, Inc. Page 31 



All sample isotopic spike recovery was within +50% as required in the Method. One blank 

train was processed with the sample set for P AH analyses. All P AH concentrations were below the 

detectable limit for the field blank sample. 

6.5 Aldehydes 

All CARB Method 4 30 QA/QC procedures were strictly adhered to including the following: 

• Pre-testing ( 4 samples) of DNPH solution. 
• Complete extraction of DNPH solution within nine days of reagent blank analyses. 
• Analyses completed within 39 days after reagent blank analyses. 
• Three field blanks were obtained. 
• A field spike analyses was performed. 
• A sample matrix spike analyses was performed. 
• Replicate sample analyses. 

The matrix spike yielded the following results: 

Formaldehyde 

Formaldehyde 

Theoretical (µg) 

0.8 

2.9 

The field spike yielded the following results: 

Formaldehyde 

Formaldehyde 

Theoretical (µg) 

120 

120 

Measured (µg) 

0.8 

2.9 

Measured (µg) 

142 

139 

Recovery (%) 

100 

100 

Recovery (%) 

118 

116 

The agreement between replicate analyses was 0.1 % from the mean for formaldehyde. 

6.6 HCl/HF 

One field blank was processed for HCl/HF analyses. The field blank value was below the 

detection limit for both HF and HC 1. All laboratory control and sample spike recoveries were 

within the 80% to 120 % control limits. 
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6.7 Multimetals 

In addition to all laboratory QA/QC samples, a blank train was analyzed with the set of 

multimetals samples as required by CARB Method 436. Three metal species were above the 

detection limit in the blank train. These compounds are as follows: 

Copper 

Cadmium 

Manganese 

1.2 µg 

0.59 µg 

0.70 µg 

All sample matrix spike recovered were within the requirements of CARB Method 436. 

6.8 Total/Hexavalent Chromium 

In addition to laboratory QA/QC samples, one field blank and one blank train, as required 

by CARB Method 425, were analyzed with the set of samples. Both the field blank and blank train 

values were below the detection limit for total and hexavalent chromium (Appendix B). 
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cb Curtis & Tompkios, Lid 

Laboratory number: 
Client: 
Project: 
Location: 
Request Date: 
Samples Received: 

CASE NARRATIVE 

183452 
Horizon Air Measurement Services 
W07.043 
Waste Management 
11/29/05 
11/29/05 

This hardcopy data package contains sample and QC results for eight air 
samples, requested for the above referenced project on 11/29/05. The samples 
were received cold and intact. 

Metals (EPA 6010B): 
No analytical problems were encountered. 

Ion Chromatography (EPA 7199): 
Low recoveries were observed for hexavalent chromium in the MS/MSD for batch 
108212; the parent sample was not a project sample, and the BS/BSD were 
within limits. No other analytical problems were encountered. 

Page 1 of 1 
6.0 
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cb Curt• & Tompk;,,,. Lid 

183452 
Client: Horizon Air Measurement Services 
Project#: W0?.043 
Analyte: Chromium 
Matrix: Air 
Units: ug/s 
Diln Fae: 1.000 
Batch#: 108263 

Location: 
Prep: 
Analysis: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

Waste Management 
CARE 425 
EPA 6010B 
11/28/05 
11/29/05 
12/01/05 
12/01/05 

·:';-··,·::·::•:·:''::•::':··•:':':':'•t.:t'iildc•:':fn'':'',,':':':','',':'''.'·.':':':':'i-':':':m,1·•:•:::·•·:'';:''i':':J1a:&'~·'Xfi':':':':':':':':·:•:·:·:''''':':''':'!:':';'':'-':'':Re'siilli'•':;;··:·:··.::·,•:·:···:·:':':•:;':':':':·:':·::'''''·''·:::•:···:·:::••··•:·:···,,,,:·:•-·lit7:'-':''''':''':':':,':':'::,·:·:·:··:·:::::··,•:···,,.,:··~•.•·:·:···:-:':':':':':,:':':':':':':::•:··•,·:'.'':''',':':':'.':···:::·:·:•:':':',''''':':':· 

W743-425-Fl-Rl SAMPLE 183452-001 1.5 1.0 
W743-425-Fl-R2 SAMPLE 183452-002 1.1 1.0 
W743-425-Fl-R3 
W743 ·-425-F2-Rl 
W743-425-F2-R2 
W743-425-F2-R3 
W743-425-FB 
W743-425-SB 

ND= Not Detected 
RL= Reporting Limit 
Page 1 of 1 

SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 

183452-003 ND 1.0 
183452-004 1.4 1.0 
183452-005 1.1 1.0 
183452-006 1.1 1.0 
183452-007 ND 1.0 
183452-008 ND 1.0 
QC319235 ND 1.0 

•1.0 



Batch QC Report 

Client: Horizon Air Measurement Services 
Project#: W07.043 
Analyte: Chromium 
Field ID: W743-425-Fl-Rl 
MSS Lab ID: 183452-001 
Macrix: 
Units: 
Diln Fae: 

Air 
ug/s 
1. ODO 

Location: 
Prep: 
Analysis: 
Batch#: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

cb Curt• & Tompk,,,. Lid 

Waste Management 
CARB 425 
EPA 6010B 
108263 
11/28/05 
11/29/05 
12/01/05 
12/01/05 

:,rn=,'ty:p:¢tM#'L'/S:~,fl!D\''"""":'''''ii'fM~st:R,t¥su·tt:m,,:::}:,:c::;:.A=:,:=si>$%t!i;i,,=:;:,:,;,#fa;);,:@ReauliJ:t::WM-ht:/%#4>:\Wltti%'i'f':':\;f::;;:%R~P/41:Ubt:t:b=ii.foi,::JWJ:F:/,L:fmf'i\: 
SOUP QC319236 1,540 1.550 1.000 1 20 
SSPIKE QC319237 1.540 200.0 199.0 99 80-120 

RL= Reporting Limit 
RPD= Relative Percent Difference 
Page 1 of 1 s.o 
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LAB#: 183452 
CLIENT: Horizon Air Measurement Services 

HEXAVALENT CHROMIUM ANALYSIS SUMMARY 

Lab ID Field ID Result 
ug/sample 

183452-001 W7 43-425-F1 -R 1 < 0.32 
183452-002 W7 43-425-F1-R2 < 0.34 
183452-003 W7 43-425-F1-R3 < 0.33 
183452-004 W7 43-425-F2-R 1 < 0.33 
183452-005 W7 43-425-F2-R2 < 0.33 
183452-006 W7 43-425-F2-R3 0.32 
183452-007 W743-425-FB < 0.16 
183452-008 W7 43-425-SB < 0.11 
QC319026 METHOD BLANK < 0.15 

cb Cori• & Tompk;n,. Ltd. 

Result Volume 
ug/L ml 

< 0.50 640 
< 0.50 670 
< 0.50 650 
< 0.50 660 
< 0.50 650 

0.51 620 
< 0.50 320 
< 0.50 220 
< 0.50 300 
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Client: 
Project./!: 
Analyte: 
Matrix: 
Units: 
Diln F<1C: 

Horizon Air Measurement Services 
\'/07.043 

Hexavalent Chromium 
Water 
ug/L 
1.000 

W743-425-Fl-Rl SAMPLE 183452-001 ND 
W7,l3-425-Fl-R2 
W7 4 3 - 4 2 5 - Fl - R3 
W743-425-F2-Rl 
W743-425-F2-R2 
W743-425-F2-R3 
W743-425-FB 
W743-425-SB 

ND= Not Detected 
RL= Reporting Limit 
Page 1 of 1 

SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 

183452-002 ND 
183452-003 ND 
183452-004 ND 
183452-005 ND 
183452-006 
183452-007 ND 
183452-008 ND 
QC319026 ND 

Location: 
Prep: 
Analysis: 
Batch#: 
Sampled: 
Received: 

0.51 

cb Curt;, & Tornpldns. Lid. 

Waste Management 
METHOD 
EPA 7199 
108212 
11/28/05 
11/29/05 

0.50 11/29/05 14:22 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
o.so 

11/29/05 
11/29/05 
11/29/05 
11/29/05 
11/29/05 
11/29/05 
11/29/05 
11/29/05 

14:33 
14:45 
1,1: 57 
15:08 
15:55 
14:10 
13: 59 
12:26 



Batch 

Lab#: 
Client: 
Project#: 
Analyte: 
Matrix: 
Units: 

183452 
Horizon Air Measurement Services 
W07.043 
Hexavalent Chromium 
Nater 
ug/L 

Location: 
Prep: 
Analysis: 
Batch#: 
Received: 

Waste Management 
METHOD 
EPA 7199 
108212 
11/29/05 

.. •·•. •::::;:it:t¢i;I;i:f ID I :.Type':Ms:s)Lah. ~D · Lap :Jb' ··t-t$$\~es#1.# ;$plJs$.?.}~is.:ul.t'j;RE¢t:Limi t:s:. · .RPD·· L_iui.}>iin ·j:'.a~:, :6/ sa.inp:;Ii~g .. • · :·•Anal.#~cl: . 
BS QC319027 20.00 20.14 101 90-110 1.000 11/29/05 12~38 
BSD QC319028 

W743-425-Fl-Rl MS 183452-001 QC319029 0.4032 
W743-425-Fl-Rl MSD 183452-001 QC319030 
zzzzzzzzzz MS 183481-002 QC319031 <0. 09281 
zzzzzzzzzz MSD 183481-002 QC319032 

*= Value outside of QC limits; see narrative 
NC= Not Calculated 

RPD= Relative Percent Difference 
Page 1 of 1 

i--­
c....: 
C'j 

20.00 20.49 102 
10.00 11. 04 106 
10.00 11.09 107 
10.10 0 0 * 
10.10 0 0 * 

90-110 2 20 1. 000 
85-115 1.010 
85-115 0 20 1.010 
85-115 1.020 
85-115 NC 20 1.020 

11/28/05 
11/28/05 
11/29/05 13: 21 
11/29/05 13:21 

11/29/05 12:50 
11/29/05 16:26 
11/29/05 16:37 
11/29/05 17: 42 
11/29/05 17: 54 
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Client/Project Name Project Location /~~t~' ANALYSES fVASTE MANAC..JtME/VI S:1Nf1 J/AL..1-EY,. CA 
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Project No. Field Logbook No. 
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'\ 
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Rich Vacherot 

From: 
To: 
Sent: 
Attach: 
Subject: 

"John Goyette" <goyette@ctberk.com> 
<rich@horizonairmeasurement.com> 
Friday, November 11, 2005 3:55 PM 
183047 _COC.pdf; 183047 _RPTS.pdf 
Simi Valley, L.F. - C&T Reports (183047) 

Page 1 of 1 

Rich, I have some very bad news for you. Due do a laboratory miscommunication error, we acidified 
these samples before an aliquot was removed for hexavalent chromium analysis, thus nullifying the 
samples for hex chrom. I am very sorry that this happened. You can call me at 510-204-2233 to 
disucss further. -John Goyette 

Attached is a PDF version of the hardcopy reports for C&T job 183047. 

Email compiled and sent 11/11/05 03:55 PM. 

1,_lQ 

i2/5/2005 



Lab #: 183047 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: Chromium 
Matrix: Air 
Units: ug/s 
Diln Fae: 1.000 

Field ID 
07-043-425-Fl-Rl 
07-043-425-Fl-R2 
07-043-425-Fl-R3 
07-043-425-F2-Rl 
07-043-425-F2-R2 
07-043-425-F2-R3 
07-043-425-FB-Cl 
07-043-425-FB-C2 
07-043-425-SB 

ND= Not Detected 
RL= Reporting Limit 
Page 1 of 1 

Type 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 

Lab ID 
183047-001 
183047-002 
183047-003 
183047-004 
183047-005 
183047-006 
183047-007 
183047-008 
183047-009 
QC316737 

-lb Curtis & Tompkins, Ltd. 
'- Analyllcal Laboratories, Since 1878 

Chromium 

Location: Simi Valley, L.F. 
Prep: CARB 425 
Analysis: EPA 6010B 
Batch#: 107662 
Received: 10/24/05 
Prepared: 11/11/05 
Analyzed: 11/11/05 

Result 'RL Sampled 
0.83 0.50 10/17/05 
1.1 0.50 10/18/05 
1.1 0.50 10/18/05 
1. 6 0.50 10/19/05 
1. 4 0.50 10/20/05 
1.3 0.50 10/21/05 
0.60 0.50 10/18/05 
0.72 0.50 10/18/05 
0.66 0.50 10/18/05 

ND 0.50 

2.0 



Batch QC Report 

Lab #: 183047 
Client: Horizon Air Measurement 
Project#: STANDARD 
Analyte: 
Field ID: 
MSS Lab ID: 
Matrix: 
Units: 
Diln Fae: 

Type Lab ID. 
SOUP QC316738 
SSPIKE QC316739 

Chromium 
07-043-425-Fl-Rl 
183047-001 
Air 
ug/s 
1.000 

MSS Result 
0.8250 
0.8250 

RL= Reporting Limit 
RPO= Relative Percent Difference 
Page 1 of 1 

Services 

Spiked 

100.0 

Chromium 

Location: 
Prep: 
Analysis: 
Batch#: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

Result 
0.7950 

96.50 

_.,b Curtis & Tompkins, Ltd. 
... Analyflcal Laboratories, Since 1878 

Simi Valley, L.F. 
CARB 425 
EPA 6010B 
107662 
10/17/05 
10/24/05 
11/11/05 
11/11/05 

RL %REC Limits RPO Lim 
0.5000 4 20 

96 80-120 

3.0 

142 
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ALTA 
November 12, 2005 

Alta Project I.D.: 26831 

Mr. Richard Vacherot 
Horizon Air Measurements 
996 Lawrence Drive, Suite I 08 
Newbury Park, CA 91320 

Dear Mr. Vacherot, 

Enclosed are the results for seven of the eight MM5 samples received at Alta Analytical Laboratory on 
October 24, 2005 under your Project Name "Simi Valley L.F. ". These samples were extracted and 
analyzed using CARB Method 429 for P AHs and Modified EPA Method 1625 for hexachlorobenzene. 
A standard turnaround time was provided for this work. 

The following report consists of a Sample Inventory (Section I), Analytical Results (Section II) and the 
Appendix, which contains the chain-of-custody, a list of data qualifiers and abbreviations, Alta's current 
certifications, and copies of the raw data (if requested). 

Alta Analytical Laboratory is committed to serving you effectively. If you require additional 
information, please contact me at 916-933-1640 or by email at mmaier@altalab.com. Thank you for 
choosing Alta as part of your analytical support team. 

Martha M. Maier 
Director of HRMS Services 

Project 26831 

Alta Analytical Laboratory Inc. 
1104 Windfield Way 

El Dorado Hills, CA 95762 

FAX (916) 673-0106 
(916) 933-1640 



Project 26831 

Lab. S~mple I~ 

001 

002 

003 

004 

005 

006 

Section I: Sample Inventory Report 

Date Received: 
Project No.: 
Project Name: 

W07043-429-Fl-Rl 

W07043-429-Fl-R2 

W07043-429-Fl-R3 

W07043-429-F2-Rl 

W07043-429-F2-R2 

W07043-429-F2-R3 

10/24/2005 
26831 
Simi Valley L.F. 

Component ID --
FILTER 

IMP CONTENT 

IMP RINSE 

RINSE(BACK HALF) 

RINSE(PROBE) 

XAD 
FILTER 

IMP CONTENT 

IMP RINSE 

RINSE(BACK HALF) 

RINSE(PROBE) 

XAD 
FILTER 
IMP CONTENT 

IMP RINSE 
RINSE(BACK HALF1 

RINSE(PROBE) 
XAD 
FILTER 

IMP CONTENT 

IMP RINSE 
RINSE(BACK HALF) 

RINSE(PROBE) 
XAD 
FILTER 

IMP CONTENT 

IMP RINSE 

RINSE(BACK HALF) 

RINSE(PROBE) 

XAD 
FILTER 

IMP CONTENT 

IMP RINSE 
RINSE(BACK HALF) 

Smptm;gnmm5.rpt 

, .. --ALTA 

I 

L 

I 
I 

! 
I 

148 
Page 2 of 420 



~roject 26831 

Lab: Sample ~D 

006 

007 

008 

Section I: Sample Inventory Report 

Date Received: 
Project No.: 
Project Name: 

10/24/2005 

26831 
Simi Vallev L.F. 

Client Sample ID _________________ Component ID 

W07043-429-F2-R3 

W07043-429-FB 

W07043-429-SB 

RINSE(PROBE) 

XAD 
FILTER 

IMP CONTENT 

IMP RINSE 

RINSE(BACK HALFl 
RINSE(PROBE) 

XAD 

ACETONE 
HEXANE 
MeCL2 

PAH SOLUTION 

Smp1m•gnmm5.rpt 

,. ---ALTA 

1,19 
Page 3 of 420 



SECTION II 

ProJect 26831 

, .. ..... 
ALTA 

i. 
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I . 
i 
! 

I 
t .: 

Page 4 of 420 
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Method Blank 

Matrix: MM5 

Sample Size: Sample 

Analyte Cone. (ng/Sarnple) 

Hexachlorobenzene ND 

~ 
c.t 
1--1° 

Analyst: DMS 

Project 26831 

QC Batch No.: 7379 

Date Extracted: 3-Nov-05 

RLa Qualifiers 

0.256 

) . .-. 
ALTA 

Modified EPA Method 1625 

Lab Sample: 0-MBOOI 

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard c ¾R LCL-UCL d Qualifiers 

IS l 3C-Hexachlorobenzene 73.2 13 - 595 

AS dlO-Anthracene 78.9 13 - 595 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier 12-Nov-2005 13:06 

Page5 of420 



LC&Results 

Matrix: MM5 

Sample Size: Sample 

Analyte 

Hexachlorobenzene 

,.._. 
(! 
t,.; 

Project 2~B~mist: MAS 

·•· 
' :-~ ,'' . '~· ·;-•, ' 

' .. , . ,,.,,, : ... ·1·,. ,.:,· ~''"' · .. ,· .· ... ,. 

QC Batch No.: 7379 

Date Extracted: 3-Nov-05 

LCSl-o/oR LCS2-%R o/o-RPD 

102 l03 0.976 

' I 

,. -ALTA 

. .. Modified EPA Method 1625 
' ., ... ::·· , ... .. ,,;,. 

Lab Sample: 0-00 ILCS I/LCS2 Date Analyzed DB-5:7-Nov-05 

IS Type Internal Standard LCSl-o/oR LCS2-%R 

IS 13C-Hexachlorobenzene 68.8 65.6 

CRS d I 0-Anthracene 77.2 74.6 

-"-7>rov~~ ~tha I~aier ---~'1ov--------13:ci::-···-. .. _ P of .... 



Sample ID: W07043-429-Fl-Rl 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 13-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 1.61 

i--6 
C..' t 
w 

Analyst: DMS 

Project 26831 

Samele Data 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

Ji.. .-
ALTA 

Modified EPA Method 1625 

Laboratoa Data 
Lab Sample: 26831-001 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard 
C 

%R LCL-UCL d Qualifiers 

IS 13C-Hexachlorobenzene 63.6 13 - 595 
AS dlO-Anthracene 87.7 13 - 595 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier 12-Nov-2005 13:06 

Page 7 of420 



Sample ID: W07043-429-Fl-R2 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 14-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 0.815 

1-4 
C.)l 
~ 

Analyst: OMS 

Project 26831 

SamoleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

l11.. .-
ALTA 

Modified EPA Method 1625 

Laborgton Data 
Lab Sample: 26831-002 Date Received: 24-0ct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard 
C 

%R LCL-UCL d Qualifiers 

IS 13C-Hexachlorobenzene 61.2 13 - 595 

AS dIO-Anthracene 86.5 13 - 595 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier 12-Nov-2005 13:06 

F- --- of 4~ "· 



Sample ID: W07043-429-Fl-R3 

Client Datil 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: l 7-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 1.11 

f-----6 
Cl 
c.., 

Analyst: DMS 

Project 26831 

Samgle Data 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

}. -. 
ALTA 

Modified EPA Method 1625 

Laboratoo: Data 
Lab Sample: 26831-003 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard 
C 

%R LCL-UCLd Qualifiers 

IS 13C-Hexachlorobenzene 57.8 13 - 595 

AS dl 0-Anthracene 82.2 13 - 595 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier 12-Nov-2005 13:06 

Page 9 of420 



Sample ID: W07043-429-FB 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 13-0ct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 0.343 

Analyst: DMS 

"-4 

ct 
~ 

Project 26831 

Sam(!leData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

, . 
.-

ALTA 

Modified EPA Method 1625 

Laboratoo: Data 
Lab Sample: 26831-007 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 9-Nov-05 

Labeled Standard 
C 

o/oR LCL-UCLd Qualifiers 

IS l3C-Hexachlorobenzene 103 13 - 595 

AS dl0-Anthracene 74.1 13 - 595 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

cl Lower control limit - upper control limit. 

Approved By: Martha M. Maier 12-Nov-2005 13:06 
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1-4 
U1 
-J 

Method Blank 

Matrix: MM5 

Sample Size: Sample 

Analyte Cone. (ng/Sample) 

Naphthalene 77.9 
2-Methylnaphthalene 25.9 
Acenaphthylene 0.588 
Acenaphthene 2.07 
Fluorene 5.55 

Phenanthrene 14.0 
Anthracene 1.99 
Fluoranthene 2.89 
Pyrene l.69 
Benz( a)anthracene 0.456 
Chrysene 0.894 
Benzo(b )fluoranthene 1.09 
Benzo(k)fluoranthene 0.693 
Benzo(e)pyrene 0.548 
Benzo(a)pyrene 0.794 
Perylene 0.654 
lndeno(l.2,3-c,d)pyrene 0.798 

Dibenz(a,h)anthracene 0.520 

Benzo(g,h,i)perylene 0.649 

Analyst: OMS 

Project 26831 

QC Batch No.: 7379 

Date Extracted: 3-Nov-05 

RLa Qualifiers 

50.0 

20.0 

20.0 

20.0 

20.0 

50.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

, . 
.-. 

ALTA 

CA.RB Method 429 

Lab Sample: 0-MB00l 

Date Analyzed DB-5: 8-Nov-05 

Labeled Standard c %R LCL-UCL d Qualifiers 

IS d8-Naphthalene 70.3 50- 150 

d8-Acenaphthylene 70.5 50 - 150 

di 0-Acenaphthene 70.9 50 - 150 

dl0-Fluorene 75.l 50 - 150 

dl 0-Phenanthrene 66.2 50- 150 

dl 0-Fluoranthene 79.9 50- 150 

dl2-Benz(a)anthracene 75.7 50 - 150 
dl2-Chrysene 81.5 50 - 150 

dl2-Benzo(b )fluoranthene 86.0 50- 150 

d 12-Benzo(k)fluoranthene 82.9 50- 150 

dl2-Benzo(a)pyrene 75.9 50- 150 

dl2-Indeno(l,2,3-c,d)pyrene 86.5 50 - 150 

di 4-Dibenz( a,h)anthracene 88.2 50- 150 
dl2-Benzo(g,h,i)perylene 84.l 50- 150 

PS dl4-Terpbenyl 99.6 50- 150 
dl2-Benzo(e)pyrene 101 50- 150 

AS dIO-Anthracene 67.4 50 - 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards 

d Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 
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i--,. 

c..: t 
(X) 

LCSResults 
~ ~ . ' 

Matrix: MM5 

Sample Size: Sample 

Analyte 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz( a )anthracene 

Chrysene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo( e )pyrene 

Benzo(a)pyrene 

Perylene 

lndeno( 1,2,3-c,d)pyrene 

Dibenz( a,h)anthracene 

Benzo(g,h,i)perylene 

Project 2~8Jmist: OMS 

,· :.: ,,:,,; 
.,• ... ... . 

QC Batch No.: 7379 

Date Extracted: 3-Nov-05 

LCS1-%R LCS2-%R %-RPD 

108 107 0.930 
95.8 103 7.24 
97.5 104 6.45 
98.8 106 7.03 
98.5 95.5 3.09 
96.9 108 10.8 
89.0 97.8 9.42 
96.5 96.8 0.310 
96.5 96.5 0 
96.8 97.8 1.03 
99.8 102 2.18 
97.0 105 7.92 
97.2 94.0 3.35 
93.5 91.2 2.49 
106 106 0 
106 106 0 

97.8 97.2 0.615 
94.5 95.5 1.05 
99.5 99.0 0.504 

\ 
I 

, . 
.-. 

ALTA 

CARB Method 429 
~· ,,.,·· .... 

Lab Sample: 0-001 LCS l/LCS2 Date Analyzed DB-5:8-Nov-05 

IS Type Internal Standard LCS1-%R LCS2-%R 

IS d8-Naphthalene 64.0 68.0 

d8-Acenaphthylene 72.2 71.8 

dl 0-Acenaphthene 72.2 69.9 

dl0-Fluorene 75.6 77.0 

dl0-Phenanthrene 80.4 73.2 

di 0-Fluoranthene 80.1 84.7 

d12-Benz(a)anthracene 85.1 84.2 

dl2-Chrysene 82.5 83.5 

dl2-Benzo(b )fluoranthene 89.7 90.5 

dl2-Benzo(k)fluoranthene 88.7 95.4 

dl2-Benzo(a)pyrene 79.4 81.8 

dl2-Indeno( 1,2,3-c,d)pyrene 92.2 96.3 

di 4-Dibenz( a,h)anthracene 94.6 96.6 

dl2-Benzo(g,h,i)perylene 89.1 92.5 

PS dl4-Terphenyl NA NA 

dl2-Benzo(e)pyrene NA NA 

AS di 0-Anthracene 72.5 75.4 

~.___,rovec pa .w;-:-· er ov-2. .. .,_ !5:2 l Pa~ of 4_. 
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c.o 

Sample ID: W07043-429-Fl-Rl 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 13-0ct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene 400 
2-Methylnaphthalene 226 

Acenaphthylene ND 
Acenaphthene 34.6 

Fluorene 133 
Phenanthrene 670 

Anthracene ND 
Fluoranthene 104 
Pyrene 69.3 
Benz( a )anthracene ND 
Chrysene 25.9 
Benzo{b )fluoranthene 23.5 
Benzo(k)tluoranthene ND 
Benzo( e )pyrene ND 
Benzo(a)pyrene ND 
Perylene ND 
lndeno( 1,2,3-c,d)pyrene ND 
Dibenz(a,h)anthracene ND 
Benzo(g,h,i)perylene ND 

Analyst: DMS 

Project 26831 

Saml!le Data 
Matrix: 

Sample Size: 

a 
RL 

390 
130 

20.0 
20.0 
20.0 
50.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

20.0 
20.0 

, . 
.-. 

ALTA 

CARB Method 429 

Laboratoo: Data 
MM5 Lab Sample: 26831-001 Date Received: 24-Oct-05 

Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05 
Date Analyzed DB-5: 8-Nov-05 

Qualifiers Labeled Standard 
C 

%R LCL-UCLd Qualifiers 

B IS dB-Naphthalene 62.3 50- 150 
B d8-Acenaphthylene 75.9 50- 150 

di 0-Acenaphthene 71.2 50 - 150 
dl0-Fluorene 87.9 50 - 150 
dl 0-Phenanthrene 102 50- 150 
dl 0-Fluoranthene 85.5 50 - 150 
dl 2-Benz{a)anthracene 73.9 50 - 150 
dl2-Chrysene 71.5 50 - 150 
dl2-Benzo(b )tluoranthene 99.0 50- 150 
dl2-Benzo(k)fluoranthene 100 50 - 150 
dl2-Benzo(a)pyrene 82.3 50- 150 
dl2-Indeno(l ,2,3-c,d)pyrene 91.4 50- 150 
dl4-Dibenz(a.h)anthracene 96.4 50-150 
dl2-Benzo(g,h,i)perylene 89.6 50- 150 

PS dl 4-Terphenyl 96.6 50- 150 
dl2-Benzo( e)pyrene 92.8 50- 150 

AS dIO-Anthracene 83.9 50- 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pre-Spike SUITogates. 

d Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 

Page 16 of 420 



~ 
C":i 

Sample ID: W07043-429-Fl-R2 

Cliegt Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 14-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene 401 

2-Methylnaphthalene 176 

Acenaphthylene ND 

Acenaphthene ND 
Fluorene 44.4 
Phenanthrene 243 

Anthracene 34.3 

Fluoranthene 86.6 

Pyrene 61.3 

Benz( a )anthracene ND 

Chrysene 51.3 

Benzo(b )fluoranthene 29.8 

Benzo(k)fluoranthene ND 
Benzo( e )pyrene 25.8 

Benzo( a)pyrene ND 
Perylene ND 

lndeno( 1,2,3-c,d)pyrene ND 
Dibenz( a,h)anthracene ND 

Benzo(g,h,i)perylene ND 

O Analyst: DMS 

Project 26831 

Saml!leData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

390 B 

130 B 

20.0 

20.0 

20.0 

50.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

/1.. .-
ALTA 

CARR Method 429 

Laboratoo: D!!ta 
Lab Sample: 26831-002 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 8-Nov-05 

Labeled Standard 
C 

%R LCL-UCL d Qualifiers 

IS d8-Naphthalene 71.2 50 - 150 

d8-Acenaphthylene 69.0 50- 150 

dl 0-Acenaphthene 65.7 50 - 150 

dl0-Fluorene 79.2 50 - 150 

dl0-Phenanthrene 81.0 50- 150 

dl 0-Fluoranthene 84.1 50 - 150 

dl2-Benz(a)anthracene 80.l 50 - 150 

dl2-Chrysene · 77.9 50- 150 

dl2-Benzo(b )fluoranthene 93.4 50- 150 

dl2-Benzo(k)fluoranthene 93.1 50 - 150 
dl2-Benzo(a)pyrene 82.1 50- 150 

dl2-Indeno( 1,2,3-c,d)pyrene 88.6 50 - 150 
dl4-Dibenz(a,h)anthracene 90.l 50- 150 

dl2-Benzo(g,h,i)perylene 85.0 50 - 150 

PS dl4-Terphenyl 102 50- 150 

dl2-Benzo(e)pyrene 98.4 50 - 150 

AS dlO-Anthracene 69.5 50 - 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pre-Spike Surrogates. 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier l 1-Nov-2005 15:21 

Pa.., of4 __ 



~ 
C) 

~ 

Sample ID: W07043-429-Fl-R3 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 17-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene 207 

2-Methylnaphthalene 72.7 

Acenaphthylene ND 

Acenaphthene ND 

Fluorene 21.6 

Phenanthrene 96.6 

Anthracene ND 

Fluoranthene 25.0 

Pyrene ND 

Benz(a)anthracene ND 

Chrysene ND 
Benzo(b)fluoranthene ND 
Benzo(k)fluoranthene ND 

Benzo( e )pyrene ND 
Benzo( a)pyrene ND 
Perylene ND 

lndeno( 1,2,3-c,d)pyrene ND 

Dibenz(a,h)anthracene ND 

Benzo(g,h,i)perylene ND 

Analyst: OMS 

Project 26831 

Samele Data 
Matrix: MMS 

Sample Size: Sample 

a 
RL Qualifiers 

390 B 

130 B 

20.0 

20.0 

20.0 

50.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

, . 
.-

ALTA 

CARD Method 429 

Laboratoo: Data 
Lab Sample: 26831-003 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 8-Nov-05 

Labeled Standard 
C 

%R LCL-UCL d Qualifiers 

IS d8-Naphthalene 69.l 50 - 150 
d8-Acenaphthylene 70.5 50 - 150 

di 0-Acenaphthene 73.7 50 - 150 
dlO-Fluorene 76.5 50 - 150 

di 0-Phenanthrene 76.0 50- 150 

dl0-Fluoranthene 83.9 50 - 150 

dl2-Benz(a)anthracene 78.5 50- 150 

dl2-Chrysene 82.l 50- 150 

dl2-Benzo(b )fluoranthene 91.7 50- 150 
dl2-Benzo{k)fluoranthene 93.6 50 - 150 
dl2-Benzo(a)pyrene 82.3 50- 150 
dl2-Indeno(l,2,3-c,d)pyrene 92.7 50- 150 

di 4-Dibenz( a,h)anthracene 96.l 50- 150 

dl2-Benzo(g,h,i)perylene 89.7 50- 150 

PS di 4-Terphenyl 104 50- 150 

dl2-Benzo( e )pyrene 97.5 50- 150 

AS di 0-Anthracene 70.5 50- 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pre-Spike Surrogates. 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 

Page 18 of 420 



~ 
C; 
f'.) 

Sample ID: W07043-429-F2-Rl 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 19-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene 372 

2-Methylnaphthalene 94.3 

Acenaphthylene ND 

Acenaphthene ND 

Fluorene 25.3 

Phenanthrene 120 

Anthracene ND 

Fluoranthene 61.0 

Pyrene 55.2 

Benz(a)anthracene ND 

Chrysene 23.3 

Benzo(b )fluoranthene ND 

Benzo(k)fluoranthene ND 
Benzo( e )pyrene ND 

Benzo( a)pyrene ND 
Perylene ND 

Indeno( 1,2,3-c,d)pyrene ND 
Dibenz( a,h)anthracene ND 
Benzo(g,h,i)perylene ND 

Analyst: OMS 

Project 26831 

S1mgleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

390 B 

130 B 

20.0 

20.0 

20.0 

50.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

, .. 
.-. 

ALTA 

CARB Method 429 

Laboratoo: Data 
Lab Sample: 26831-004 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 8-Nov-05 

Labeled Standard 
C 

%R LCL-UCLd Qualifiers 

IS d8-Naphthalene 69.7 50- 150 

d8-Acenaphthylene 76.4 50- 150 

dl 0-Acenaphthene 68.5 50 - 150 

dl0-Fluorene 75.1 50- 150 

dl0-Phenanthrene 81.2 50- 150 

dl0-Fluoranthene 84.7 50 - 150 

dl2-Benz(a)anthracene 82.8 50- 150 

d12-Chrysene 82.7 50 - 150 

d12-Benzo(b )fluoranthene 94.8 50-150 

d12-Benzo(k)fluoranthene 96.0 50 - 150 

d12-Benzo(a)pyrene 83.2 50- 150 

d12-Indeno(l,2,3-c,d)pyrene 90.9 50 - 150 

d14-Dibenz(a,h)anthracene 93.6 50- 150 

dl2-Benzo(g,h,i)perylene 88.6 50- 150 

PS dl4-Terphenyl 107 50- 150 

d12-Benzo( e )pyrene 96.2 50- 150 

AS dl 0-Anthracene 75.7 50- 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pre-Spike Surrogates. 

d Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 
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Sample ID: W07043-429-F2-R2 

Client Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 20-0ct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene 291 

2-Methylnaphthalene 98.0 

Acenaphthylene ND 

Acenaphthene ND 

Fluorene 26.2 

Phenanthrene 101 

Anthracene ND 

Fluoranthene 26.5 

Pyrene 24.0 

Benz( a )anthracene ND 

Chrysene ND 
Benzo(b )fluoranthene ND 
Benzo(k)fluoranthene ND 
Benzo( e)pyrene ND 
Benzo(a)pyrene ND 
Perylene ND 
Indeno( 1,2,3-c,d)pyrene ND 
Dibenz( a,h)anthracene ND 
Benzo(g,h,i)perylene ND 

Analyst: DMS 

Project 26831 

Sam12leData 
Matrix: 

Sample Size: 

a 
RL 

390 

130 

20.0 

20.0 

20.0 

50.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

) .. .-
ALTA 

CARD Method 429 

Laboratoo: Data 
MM5 Lab Sample: 26831-005 Date Received: 24-0ct-05 

Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 8-Nov-05 

Qualifiers Labeled Standard 
C 

%R LCL-UCL d Qualifiers 

B IS d8-Naphthalene 65.2 50- 150 
B d8-Acenaphthylene 75.4 50- 150 

dIO-Acenaphthene 81.4 50- 150 

dlO-Fluorene 98.9 50 - 150 

di 0-Phenanthrene 104 50- 150 

di 0-Fluoranthene 96.3 50 - 150 

dl2-Benz(a)anthracene 80.7 50- 150 

dl2-Chrysene 87.5 50 - 150 

dl2-Benzo(b )fluoranthene 99.3 50- 150 
dl2-Benzo(k)fluoranthene 100 50 - 150 

dl2-Benzo(a)pyrene 81.1 50-150 

dl2-Indeno(l,2,3-c,d)pyrene 95.8 50- 150 

dl4-Dibenz(a,h)anthracene 99.0 50- 150 

di 2-Benzo(g,h,i)perylene 92.9 50- 150 

PS dl4-Terphenyl 96.6 50- 150 
dl 2-Benzo( e )pyrene 95.7 50- 150 

AS dl 0-Anthracene 85.2 50- 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pie-Spike Surrogates. 

d Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 
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Sample ID: W07043-429-F2-R3 

Cliegt Data 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 21-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene 498 

2-Methylnaphthalene 220 

Acenaphthylene 29.5 

Acenaphthene 34.5 

Fluorene 134 

Phenanthrene 695 

Anthracene 49.2 

Fluoranthene 162 

Pyrene 64.l 
Benz( a)anthracene ND 
Chrysene ND 
Benzo(b )fluoranthene 22.4 

Benzo(k)fluoranthene ND 
Benzo( e )pyrene ND 

Benzo( a)pyrene ND 
Perylene ND 

Indeno( 1,2,3-c,d)pyrene ND 
Dibenz(a,h)anthracene ND 

Benzo(g,h,i)perylene ND 

~ Analyst: OMS 

Project 26831 

SamnleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

390 B 

130 B 

20.0 

20.0 

20.0 

50.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

IA .-
ALTA 

CARB Method 429 

Laboratoa Data 
Lab Sample: 26831-006 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 

Date Analyzed DB-5: 8-Nov-05 

Labeled Standard 
C 

¾R LCL-UCL d Qualifiers 

IS d8-Naphthalene 76.8 50 - 150 

d8-Acenaphthylene 75.l 50- 150 

dl 0-Acenaphthene 76.l 50 - 150 

dlO-Fluorene 92.0 50 - 150 

dlO-Phenanthrene 108 50- 150 

dl 0-Fluoranthene 85.8 50 - 150 

dl2-Benz(a)anthracene 75.7 50- 150 

dl2-Chrysene 76.6 50 - 150 
d12-Benzo(b )fluoranthene 96.5 50- 150 

d12-Benzo(k)fluoranthene 103 50 - 150 

d12-Benzo(a)pyrene 84.1 50- 150 

d12-Indeno(l,2,3-c,d)pyrene 91.5 50 - 150 

d14-Dibenz(a,h)anthracene 93.4 50- 150 

dl2-Benzo(g,h,i)perylene 88.9 50 - 150 

PS d14-Terphenyl 95.6 50- 150 

d12-Benzo( e )pyrene 91.2 50- 150 

AS dlO-Anthracene 82.0 50- 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pre-Spike Surrogates. 

d Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 
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Sample ID: W07043-429-FB 

Cli~ntData 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 13-Oct-05 
Time Collected: NA 

Analyte Cone. (ng/Sample) 

Naphthalene ND 
2-Methylnaphthalene ND 

Acenaphthylene ND 

Acenaphthene ND 
Fluorene ND 
Phenanthrene ND 
Anthracene ND 
Fluoranthene ND 
Pyrene ND 
Benz( a )anthracene ND 
Chrysene ND 
Benzo(b )fluoranthene ND 
Benzo(k)fluoranthene ND 
Benzo( e )pyrene ND 
Benzo(a)pyrene ND 
Perylene ND 
Indeno( 1,2,3-c,d)pyrene ND 
Dibenz( a,h)anthracene ND 
Benzo(g,h,i)perylene ND 

!--"' -._ , 
<.,; t Analyst: OMS 

Project 26831 

Samgle Data 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

390 8 

130 B 

20.0 
20.0 

20.0 
50.0 

20.0 
20.0 

20.0 
20.0 
20.0 
20.0 

20.0 
20.0 

20.0 
20.0 
20.0 

20.0 

20.0 

iA .-. 
ALTA 

CARB Method 429 

Laboratoo: Data 
Lab Sample: 26831-007 Date Received: 24-Oct-05 

QC Batch No.: 7379 Date Extracted: 3-Nov-05 
Date Analyzed DB-5: 8-Nov-05 

Labeled Standard 
C 

¾R LCL-UCLd Qualifiers 

IS d8-Naphthalene 76.l 50 - 150 
d8-Acenaphthylene 72.7 50 - 150 
di 0-Acenaphthene 72.6 50 - 150 
d 10-Fluorene 75.9 50 - 150 
dl0-Phenanthrene 69.5 50 - 150 
dl 0-Fluoranthene 84.4 50 - 150 
d12-Benz(a)anthracene 80.1 50 - 150 
dl2-Chrysene 87.1 50- 150 
dl 2-Benzo(b )fluoranthene 92.6 50- 150 
d12-Benzo(k)fluoranthene 92.4 50 - 150 
d12-Benzo(a)pyrene 83.8 50- 150 
d12-Indeno(l,2,3-c,d)pyrene 95.8 50- 150 
dl 4-Dibenz( a,h )antluacene 96.6 50-150 
d12-Benzo(g,h,i)perylene 92.6 50- 150 

PS dl4-Teiphenyl 103 50- 150 
d12-Benzo(e)pyrene 99.7 50- 150 

AS dl 0-Anthracene 73.1 50 - 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; Internal Standards, PS; Pre-Spike Surrogates. 

d. Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 
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B 

D 

E 

H 

I 

J 

* 

Cone. 

DL 

MDL 

EMPC 

NA· 

RL 

ND 

TEQ 

DATA QUALIFIERS & ABBREVIATIONS 

This compound was also detected in the method blank. 

The amount reported is the maximum possible concentration due to possible 
chlorinated diphenylether interference. 

The reported value exceeds the calibration range of the instrument. 

The signal-to-noise ratio is greater than 10: 1. 

Chemical interference 

The amount detected is below the Lower Calibration Limit of the instrument. 

See Cover Letter 

Concentration 

Sample-specific estimated Detection Limit 

The minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater 
than zero in the matrix tested. 

Estimated Maximum Possible Concentration 

Not applicable 

Reporting Limit - concentrations that corresponds to low calibration point 

Not Detected 

Toxic Equivalency 

Unless otherwise noted, solid sample results are reported in dry weight. Tissue samples are 
reported in wet weight. 
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CERTIFICATIONS 

Accrediting Authority Certificate Number 

State of Alaska, DEC CA413-02 

State of Arizona AZ0639 

State of Arkansas, DEQ 05-013-0 

State of Arkansas, DOH Reciprocity through CA 

State of California - NELAP Primary AA 02102CA 

State of Colorado 

State of Connecticut PH-0182 

State of Florida, DEP E87777 

Commonwealth of Kentucky 90063 

State of Louisiana, Health and Hospitals LA050001 

State of Louisiana, DEQ 01977 

State of Maine CA0413 

State of Michigan 81178087 

State of Mississippi Reciprocity through CA 

Naval Facilities Engineering Service Center 

State of Nevada CA413 

State of New Jersey CA003 

State of New Mexico Reciprocity through CA 

State of New York, DOH 11411 

State of North Carolina 06700 

State of North Dakota, DOH R-078 

State of Oklahoma D9919 

State of Oregon CA200001-002 

State of Pennsylvania 68-00490 

State of South Carolina 87002001 \ 
I .· 

State of Tennessee 02996 

State of Texas TX247-2005A 

U.S. Army Corps of Engineers 

State of Utah 9169330940 

Commonwealth of Virginia 00013 

State of Washington C1285 

State of Wisconsin 998036160 

State of Wyoming 8TMS-Q 

Project 26831 Page 25 of 420 
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Client/Project Name 

6,~¼ll L. r=. 
Project No. 

~+-0¼3 
Sampler: (Signature) 

~ 

I 

~ 

Sample Disposal Method: 

SAMPLE COLLECTOR 

CHAIN OF CUSTODY RECORD 
Project location 

-$,~ .\(.....,\1 
Field Logbook No. 

Chain of Custody Tape No. 

lab Sample 
Number 

~-

l~ 
_, 

by: (Signature)L _ /1,, A 
l.i"J'h- ~ ~ ~~ 

Date Received for laboratory: (Signature) 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I 

Projc(:l 2683 I 

REMARKS" 

ll) 

;;i.,#~Fi~D# 
Date Time 

Date Time 

N~ 8451 
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C 

Client/Project Name 

SU-:, V 'A!\\~ 
Project No. 

~-t)'-(~ 
Sampler: (Signature) r-- ~ 

\.. 
'Relinquished b . . ~ y. (~ignature) 

~/4 A~ 

Sample Disposal Method: 

SAMPLE COLLECTOR 

L,"\=. 

CHAIN OF CUSTODY RECORD 
Project location 

s ~--~\ v"""' \ \<, (A, 
Field Logbook No. 

Chain of Custody Tape No. 

Lab $ample 
Number 

' -
ceived by:J.Sign1tury' / --4. 
I~~~ 

Date Time Received for Laboratory: {Signature) 

Disposed of by: (Signature) 

ANAL,. VTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I 

-, 

Project 26831 

J:,·'=' 't-, 
• 

-:a_ 

I r,~o 

1:S✓t!J 
Date Time 

Date Time 

N<! 8449 

--~-·;e 2T--:~o 



,/() 

'c')l 

\IC1' 

Client/Project Name 

.f 

Sampler: (Signature) 

~ 

Date Time 

CHAIN OF CUSTODY RECORD 
Project Location 

5,,,,., -~II,., . CA 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

?-ft:J oc., 

.i1il-·..of~"lA•~~~ I I -y t"'P"'-N t1111tTirr., 1 v I "7' I I I I I v· I 

l-" 
-..1 
t--

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 49~3173 

Project 26831 

-~ 
e.s:eivedby~~ 

Date Time Received for Laboratory: (Signature) 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

Time 

L,lf:J/l:C:) 

Time 

/3/t!J 

Date Time 

Date Time 

N~ 8399 
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Client/Project Name 

Sii-.. , VA-u L-, l='. 
Project No. 

"'-:»~-0~\~ 
Sampler: (Signature) 

" 

Sample No./ 
Identification Date 

tblf1J1JT 
...io~, ""l'N• 'F2.1Ut,l 

w'IZ.11\ .;j'z. ft.I -a, 

Relinquished by: (Si§lJ.ature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

... 

Time 

CHAIN OF CUSTODY RECORD 
Project Location 

Si ..:..:, \I,..\ 1-. 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Date · 

c~ 

Receivedb~~ 

Time Received for Laboratory: (Signature) 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

f>-. (805) 498-8781 Fax (805) 498-3173 
"'I I 

N Project 26831 

REMARKS 

~•Z. 

'Pl"'"" '2. \LI 

IOCO 
Date Time 

l~A ffe() 
Date Time 

Date Time 

.•i. 

N~ 8467 
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i-4 
-.1 
w 

Client/Project Name 

:>~..,,,; l4Jt1, L,P 
Project No. 

-:r-~,J 
Sampler: (Signature) .. • 

,-J-'\.- J-/~ 
Sample No./ 
Identification Date 

Relinquished by: (Signature) 

'"'" 

Time 

" 

CHAIN OF CUSTODY RECORD 
Project Location 

~-._; -~ //,, 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

CJ4.. 
L 

Time 

lfl{X) 
Time 

IOl/1JC I/Jo 

c9/2f3 I 

·~ 

Date Time Received for Laboratory_: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I 

Project 26831 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

REMARKS. 

'R ... ~-:a.. 22.1 

Time 
lfXD 

Time 
tac=:)d 

Date Time 

Date Time 

N~ 84 73 
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,Q/ 

,....~ .. { 

'Iii--• 

CHAIN OF CUSTODY RECORD 
Client/Project Name 

0,~ {f)(\il L,P 
Project Location C,_-J..,_ 

V~\\~ ~.... ( 

~\--.;,• 

Project No. 

/tJJ-=t- - u L( ~ 
Sample.r: (Signature) 

' 

uished by: (Signature) 

w~ 

Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

.~ 
,!,. lilc. -- ----

Relinquished by: (Signature) Received for Laboratory: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 4j8-3173 

I 

Project 26X3 I 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

REMARKS 

I(.,--~ 

Date Time 

Date Time 

N~ 8477 

-~P.age 3Lo.U20 



CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location 

6 ~L YA\~ .. l \Oc- s.~ ~ C". 
Project No. Field Logbook No. 

~-a¾~ 
Sampler: (Signature) Chain of Custody Tape No. 

.... ,. 
~~~ 

Lab Sample. 
Number 

~••n1""3t-~l.A.._ (,~ 

1-4 
-..I 
c..., 1 

'"u \•'1 ~-- ... ;"l(J-

Relinquished by: (Signature) -
'~ 

Sample Disposal Method; 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENr SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 49~3173 

Proje(:t 26831 

r I t19e~VJd by~-Sin ~re. 
►~_,., .. .,,, 

Date Time Received for laboratory: (Signature) 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

REMARKS 

;;,,~s1-~1< 

Ti/,3@ 

Date Time 

Date Time 

N~ 8450 
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Client/Project Name 

s, ~; VJJ..,\l. ~.1=. 
Project No. 

~~- c:;\.\.~ 
Sampler: (Signature) 

l,v~ 

Time 

Relinquished by: (Signature) -

CHAIN OF CUSTODY RECORD 
Project Location 

.cG, ~- .) (;_ ~' 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

-
,yrc..--, 

Type of 
Samp,e 

'l,SZ)...'-, 

1~'-

~­-J08'2:> l 5 b°v 

REMARKS 

l~~ 

Oa L-- _ ..... _'-<------"" ___ -iJo 
~~ 

Time Received for Laboratory: (Signature) Date Time 

~ 

-1 
c-,) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3i73 

I 

Project 26831 -

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

N~ 8307 

,,.---, P--- ... 3 of ..... 



Client: 

Facility: 

Source: 

Run#: 

~ 
1 

Actual 
a,.-c11m 

CO2 S:o 

ORSA T DAT A SHEET 
METHOD 3 

Project#: 

Date: 

Analyzed'by~--~~=:. -;) ~ 
;__::;::> <:....:: 

~ j Averilge 

Net Actual Net Aet~ Net 
Net 

Volume 
ReQdlll1 Read.tllfi 

5~0 ~6 s:. 0 

0 2 (Net is Actual 0 2 minus 20.4 /4.4 2£),4 /4.1 20.4 141 14~1-
Actual CO. Readine:l .. . .... 
CO (Net is Actual CO 
minus Actual O. readine:) 

N2 (Net is 100 minus Acutal 
CO readin2) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 
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Client: 

Facility: 

Source: 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

Date: 

Run#: /tYll7 tJ4-3· ti /413· 429 &I 
(/0 •l3t!.S) 

~. 

t 2- .. 
. 

. Aeiual Net .Aetual Net 
. .,, ....... ........ . ,• . . '. . .. .. . . ,·,. 

CO2 s.. I Si 
. .. 

0 2 (Net is Actual 0 2 minus 
20.3 1.5>2 2.0. 3 I...)' 2 Actual CO .. Readimr) 

CO (Net is Actual CO 
minus Actual O. readin2) 

N2 (Net is 100 minus Acutal 
CO readinv:'\ 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

f 
I 

I 

3 A.....,1
1 •. 

.• 
.• N • 

· Actmal Net. Voluin• \ ·• ldiniit . ...... ·.· . ... ...... . 

S'. I 5 .. ,/ If 

2LJ, . .3 15~2 1s-.. 2 I 

I 
I 

173 



ORSAT DATA SHEET 
METHOD 3 

Client: 

Facility: 

Source: 

Run#: f'YtJ7043- f'{ /If-? 42C/ R,Z. 

(lo. 14. t>-.<.,.; 

~ 
. 

. i. 
. 

. Aetual. Net 
·,.. . ' . . . . . . . . -~·~· •,, ... 

CO2 ~:z 
0 2 (Net is Actual 0 2 minus 20.5· IS'.3 Actual CO. ReadinR) 

CO (Net is Actual CO 
minus Actual o. reading) 

N2 (Net is 100 minus Acutal 
CO reading) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

-~ . .... 

-Actual N~ 
.. . --~·~•-. 

s-:.z 
20.5 /S.3 

3 A·· .. • 
. .• 

verage 
Net 

Actoill Net Volblllti ··--- . .. . . .. .... 

s2 s 2 

2.0. 5 153 1s:3 

17!.J 



Jc~ 

.ilit~t,'l 

~It 

..... 
c,;, 

• 
' . C 

CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location I C , v·i~ l-\T :S.V. L;.F .. 0,V~t\ 4\ ANALYSES . 

-

I Project No. Field Logbook No. 

Wo~-o~~ 
Sampler: (Signature) Chain of Custody Tape No. fl'V 
'~ ~ '6'°" 

Sample No./ Lab Sample Type of fa Identification Date Time Number Sample REMARKS 

5 Fl r11>'·f2.1 L 1, \PI"' ri-i 
·~· -''Flwt3-- '12.,; ~. ,-·-· -- - -·· -- ···----------- ---- ---- ---··· - - ··-·· - ·- - - -- .. 1---- ~------ - --·-

:.- \ ~, 1ail,ti< 
---- ---·--1------ - ------ ----

~ 'Fl Wl~--'1-i,-R \ hl) f ,-i ~"S"- & ,, ~ 

~- ··- ---· -- ~---- -- ----· - ---- -·--- ---- ----·- ----- -··-·--- --

··--· -----·- -------

·- --- ----- - ---------· --

Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 
...--......,J . ,c--=' i{).25~0. l5' ,nee:, - _;:....- -----Relinquished by: (Signature) Date Time Received by: (Signature) 

,__ 
~e Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC µ A~~5 996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

\ N<! 8439 (805) 498-8781 Fax (805) 4981-3173 



Client: 

Facility: 

Source: ·Ef 21« 
; 

ORSAT DATA SHEET 
METHOD 3 

Project#: /1107 cJ43 

Date: /0 ··27- os· 
Analyzed by"r--= s __ .:::;;;2s-~'~ 

Run #: }htt7- (743 ·· F 1 ·· M 3 · 429 ./?3 
·-~ <:::: 

/1J17•05 

l>< i 
. 

. A~tual Net 
. -~-~· •,.. . ,• . . . . .. '•• •·· 

CO2 53 
0 2 (Net is Actual 0 2 minus 2/.o /5.7 
Actual CO~ Readin2) 

CO (Net is Actual CO 
minus Actual O., readin2) 

N2 (Net is 100 minus Acutal 
CO readim!) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

... 

i 3 Avenge . ' . . . . .. 
Net 

.Aetuat Net · Actual· Net Volnin• 
.t(qd.l~ . ---~-•· . ..... 

5:3 5.3 5.3 

21.0 l~-7 2/.6 1s-,·7 IS.7 

181 



ORSAT DATA SHEET 
METHOD 3 

Project #: h/C> 7 04 3 
Date: /(). 2 7. OS l Client: /;/1_/fS:. ,f, i6r11zi0flffll­

Facility: cf~a;i f;rl!ry 
Source: /-l"Rre I Analyze.rr.by;:-:~--:::::::----=?~-s;::2_--J 

I 
Run #: /,11{) 7- 043 fl M"-r (/;lS~ 1<2-

/C .. ;g -IJS 

0 2 (Net is Actual 0 2 minus 
Actual CO., R.eadimt) 

i. 2 

Aeiual. N~ . Actual• ~-~- ... . ...... · .. •~----· Net 

CO (Net is Actual CO 
minus Actual 0, readin2) f lt-=~~~~-t----t-----ll----f----+----1----~---f 
N2 (Net is 100 minus Acutal 
CO readin2) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 1.82 



Client: 

ORSAT DATA SHEET 
METHOD 3 

Facility: 

Source: 

tf;«/e £/Jrlladedtmf Project#: f1/l)7 M3 
Sf m / hr/,, Date, _____ / o_._2_7-"-t_5" ___ _ 

RZ!te AnalyzedbyL- ---- ... ~~ 
Run#: -11(07043:fl 11~·.42s~f<3 

( /O·l&•dS' 

~ 
i, 

Aetual 
. a· ',.. . . . . ' . . . . .... .. e, ... . '• 

CO2 S-o 

0 2 (Net is Actual 0 2 minus 2/ {) 
Actual CO~ Readiru!) 

CO (Net is Actual CO 
minus Actual O, reading) 

N2 (Net is 100 minus Acutal 
CO readin2) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

Net 
'" 

/6.0 

.Actual 
.· .. ........ 

~o 

2/.D 

-~ .. 3 Avenge 
" 

Net •, 

Net Act-'· Net Volume ........ . " .. " 
. •, ..... 

5'.o st,o 

/6.() 2-✓.0 /6.o /6 .6 

183 



~ 

;r/1,0ii 

~~-

Client/Project Name 

tSi~\ { A, \l,,; ~ ·' ',~ .. 
Project No. r 

WO'f ✓ u"(3 
Sampler: (Signature) 

/I--
.. 

~ ~ . _/,--, 

Sample No./ 
Identification Date Time 

'13FI Ml-"ll"f , LI, ,~,, ~~., 
S F ;-;.,i~-~-1 r-1i1 ~ - -i bjl 11 /ct;;" -
~ ~' ...... ., . 4.fs-i; B;-·\O ·------- -

l~ jo'> 

-----· 

Relinquished by: (Signature) 

/-~ A/~ 
Relinquished by: (Signature) 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

-·--· - -

----

CHAIN OF CUSTODY RECORD 
Project Location I bi~1 {4 \o/ ~ ANALYSES 

---
Field Logbook No. 

. 

k Chain of Custody Tape No. fr 
Lab Sample Type of ? Number Sample REMARKS 

~ -- --- - -- --- - -··--- ----- -- - ---- -·- ·--- - .. -· ~-- - - -· -----

-- - ~---- ~- ·-----

l2< 
1------ --- - ----~-- ------- -- ---- ·----- ------- -----·-----· ·--------- -

-----

.... - -- -- -- - .. -----~-

-----· -- --- - - ---~------ --

Date Time Received by: (Signature) Date Time 

lr>l;zs{~ p7()(J . .-,.~ . C":) 
10..zsa Ir t)?co - ./ ----Date Time Received by: (Signaturef ~ Time 

Date Time Received for Laboratory: (Signature) Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 

~ 
00 
~ 

996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

\ 

(805) 498-8781 Fax (805) 498--3173 
\-\ ~(v\~ 

N~ 8438 



ORSAT DATA SHEET 
METHOD 3 

Client: 

Facility: 

WA £.'t£ M A.v Ac..: e M£Alr 

.&-.,NI,, V A/...f_/;Y'" L . .F 

Source: 

Run#: 

Run 1 

Actual Net Gas 
R~~dfmr 

CO2 6.6 
0 2 (Net is Actual 0 2 minus 2tJ.t /4 () 
Actual CO, Readine;) 

CO (Net is Actual CO 
minus Actual O, readin2) 

N2 (Net is 100 minus Acutal 
CO readinJt) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

Project#: 

Date: 

2 

Actual Net 
a~~d.ine 

6.k 

2tJ.b 14.0 

3 Average 
N~t 

Actual Net VolUDie 
«~d.in2 

6.t 6.(; 

2.tJ.6 ./4,0 /4.o 

18'5 



Client: 

Facility: 

Source: 

Run#: 

Run 1 

Gas Actual 
Re~d.µH! 

CO2 6'.t 
0 2 (Net is Actual 0 2 minus 2o. ~ Actual CO~ Readin~) 

CO (Net is Actual CO 
minus Actual O, readinl!) 

N2 (Net is 100 minus Acutal 
CO readine:) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

2 

Net Actual Net 
«e~dine 

6.~ 

/4.0 20.f::; /4..0 

WtJ7 043 

3 Average 

Actual Net 
N~t 

Volunie 
R~~U2. 

6.G 6. l 

20.G /4,0 11.o 

! ' 

I 

18G 



Client: 

Facility: 

Source: 

Run#: 

~ 
1 

Actual . 

R~i,.~mi! 

CO2 70 

0 2 (Net is Actual 0 2 minus 2/. 0 
Actual CO, Reading) 

CO (Net is Actual CO 
minus Actual O? readinJ:?:) 

N2 (Net is 100 minus Acutal 
CO readine:) 

Horizon Air Measurement Services, Inc. 
H: \ WPDOCS\FORMS\Method3 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

2 

Net Actual Net 
Q~~~b•2 

70 

140 2/.0 /40 

I/· 29-tJS 

~ .· Average 
Net 

Actual Net Volume 
R¢a~112 .. . 

-70 z i) 

2/.0 14.0 /41) 

187 



CHAIN OF CUSTODY RECORD 
Client/Project Name WJOtSIL Project Location I Si,~~ i/;/£?{ 2.r-. m~.:...:e~ s~\ U\c...\\~ CA. ANALYSES 

--
Project No. - V Field Logbook No. 

£✓ t,A}'J,-t:J>1/ !:> 
Sampler: (Signature) Chain of Custody Tape No. 

:/'~- h/~~..., f 
/U 

Sample No./ Lab Sample Type of 

~ Identification Date Time Number Sample REMARKS 

· _/f2.'i..713i 1.-t~1 
t"k 

~~ 3/~_j, v- ? £t 
l~ 

- -- -·-·· - - - - ----- ----~~- - ~'£..' ~--~ 
----- - -·--- - -- . - --- - ----- t-------··-··-- ---·--

'I,,/ /l3_Z3i__ 
---

I'-' 
00 
0 } 

Re~:(Sha 

~ /-... / 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

i 

(805) 498-8781 Fax (805) 498-3173 

±l~ \ ___ k-3>. ~-
' 

-- ---·-··- ----- ---- ---- - ··- ------- -

--

- - ·-·----------

---------- -· -----·------

-
Dat~4f- Time Received by: (Signature) Date Time 

//~")- 0700 
Date \ Time Received by: (Signature) Date Time 

Date Time Received for Laboratory: (Signature) Date Time 

---- )7 ~ /i-2-8-0 5 tJ;.?t: ~-----·"-~ - -·-· _,._ -· ' --
Disposed of by: (Signature) ·-· Date- Time 

ANALYTICAL LABORATORY 

/-!AMS 
N<! 8782 



CHAIN OF CUSTODY RECORD 

C-lient/Project Name f. 
1 

I Proj1::ct Location , _ / 

l'SVL? vvA-:>\e- """"~ -S~~, V,4e-\\~Cv\: 
Project No. / Field Logbook No. 

gY,/-,Y,/.3 / C,~ - ct..:i ( 

Sampler: (Signatu,;e) Chain of Custody Tape No. 

p~~ 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of 
Sample 

ANALYSES 

REMARKS 

~;,_jt::,~~;t "/f:r-t~ -1~.~-51 ~. i• .. -. ,==~¥-2 \l.3 

---t~ . \_ -~----'-\---I 

. 

~ 

co 
c.o 

------------+------¼-------+--------------+-·-- -------------+----+----+----+--------+----➔-----+--------

1--------+-----+----+------------+--------------ir---·-1-----t----+----+----+----1---------

Relinquished by: (Signature) 

~ z--.......---- _ ..... __ 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Sample Disposal Method: 

----· ·-- -------

~-+---+---+----+----+---+--- --- --- . --------------

Date - - I Time 

\ t \ :n b'57/lleo 
Received by: (Signature) 

Date Time Received by: (Signature) 

Date Time Received for L~y: (Sir;_ature) 

~ t:z . --- ◄ ~ 
Disposed of by: (Signature) 

__ _; 

Date Time 

Date Time 

Df: . ..--1 Time 
fl1u/v., I /"?JE:JeJ 

~!Time 

t----------------------------------,r'-----------------------------------+------'--------1 
SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 49813173 

ANALYTICAL LABORATORY 

~ ~11/12) 
N~ 8796 



APPENDIX D - Field Data Sheets 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 



VELOCITY DATA SHEET - METHOD 2 

Facility: ~·1· n-ii' l1,vi(-e.y l F Baro. Press: 

Source: JV} c.. 6/ I/ Fi Arf-. .U' Static Press: 
Job#: wo·7 . .J'-(J PitotTube#: 

Date: / 0 1, I I c; s· Pitot Tube Type: 
Operator: 'l Magnahelic: 

/0· '"'S-
5 

Run#: 

Point Position Velocity Head Stack Temp Cyclonic Flow 
# in. in. H2O OF Angle 

tl. { l. ?t>. I c> •. CJ/S- 1S'f?. 
( ( 8"S.t {Y. 015- IS- -Sy-
/J kl I O. o I 5- I~- & r 

' 73, 7 C>. c? 2, o (f; 70 

i (, 1. 0 <J.O Lo IS- &'ii 

' ~7- 2 (r-; & 2....o Is ..... 4 (,., 
(, ).2,g: 0. (...') '-0 IS- 1 O 

s- ;iJ.o 0, /)IS' /4&5-
½ ;r;.) 0 -0 i S - I ~-> ( 
) I e>. °I J. c'>1 s~ IS 5- 5-
1.. & , ). c-P-c.''I> />-'it 
( {. 7 D. &'I)- I -> 3 i-

() ll <!)_of'). l:/·2, 
lt u. cJ 1s- l'!: 1 <:-; 

c? ~ cJ I 5•· 
f 

I 0 I c.,- 4 o 
1 u, v ZO /5~ s;-

~ v.t?{o I FL/ S -

7 0. "'I>- Is:- s-1 
~ c...).<"-)/5· IS:- Cf <j 

s- 0. IJ "LC) { 5--- 'i .L 

'-i r'J. (.) 'lO I Sr- '-t b 
) (). cJ/5- I>!>-,, 
l (') . rJ I>- 1,-5-r 
l f? OJ;-" I~& I 

Average ✓!).P= T= s L= 

Horizon Air Measurement Services, Inc. 
Velocity Data Sheets - Method 2 (H:WPDOCS\FORMS\VELOCITY DATA SHEET- M2) 

D1 upstream: 

D1 downstream: 

Stack Diameter: 

Leak Check 

Initial: 

Side View 

Lf'r.,~~iC 
J_ C 

'-' 

r 
, 

·3 (, 

1 

,!/ r..., 
Top View 

<... 

Final: 

~ 

J 

(11 (( I /3 
-: 

191 



PLANT .5~· VV)/, l~l. ((e y (_ F 
DATE 1 0 / 1.,, / t:> S- ' 
LOCATION '5r' hu t,/,_4,ll< 7 
OPERATOR_£=':f~r~---,----=---,--------=,------,,­
SOURCE /J1 e G, t( £(eu---(' c9of 
RUN NO. / C{/'C 6 ~, -~ b .·.vt hi 
SAMPLE BOX NO._-----=L"----5.,___ __ _ 

TIME START i {) [:D 

P# TIME Ts llP 
"F inH20 

A· (1 0 I~(, 9 (l, CJ/ 5 
l( J. 7::; ts-:-:,-ro o. 0{ )-

lo '7,. ;)- r S-<-t, o,,"J1S-
"1 It . .2,5- '"is- 1.,fJ,0)0 

j /5.D is-S) D-. O)..Q 

7 I (5. 75· iJ-10 o. OJ-0 
{,, 2J. s- l~<i?'X' 0- .,)J..i) 

~ :l (:,_ JS- ISJ..9 O · ,>Is· 
Lr 3o 1'19 l),0i5' 

) 33. 7s 1·,31c &.ll1S' 
L 37. s /{,,>).. (9 , ,) I S' 

f ~I- )_~- /S-(:; )._ o. 0\ <:)' 

0 It 43 I 55--<iJ D.t:}I~-

lt f./-r. 1s I s-&-o 0' ()' )~ 
ID t{',l,5' i 5·71 GJ .c) IS' 

7 Sb-J-) l/e-,5-J 0.ol.O 
<if' llO ,5-kb O~c.n ... o 
1 ,3. 75- /5;··7 s- (;). ~t:/ 

i to7, 5- , s7 3 0. »ts·-
s- 17t. is lhoJ 0. o l. 0 

1 1s- '/;Jo O. lJ L 0 

'3 17'h-75 l .f ") s,, o. ,;,, y 

z.. jJ.5- IS .5- r <). 0 I~~ 

( 8-b • .lS I S~7"1 O. ,)IS 
q t7 

PARTICULATE FIELD DATA 

METER BOX NO. r/ 
METER llH@ --✓-,-'· ,.~5_,,,.,....,..b.,,,.7,--,,,l __ _ 
y- ~· .. , -· . - u. ✓ ,1) c.. 
PROBE l.D. NO. ~C=c"-': ..,_5 _~---
NOZZLE DIAMETER, in. • 0 I C 
STACK DIAMETER, in. '},;2 •✓ 

PROBE HEATER SETTING~~---
HEATER BOX SETTING ~ 5 t..? -~----
ll Cp FACTOR_~o_. -3:_,_<-{ ____ _ 
FILTER NO. (;/ 5" C> ,3 ;{ 

✓ ll P ll H Vm Tm IN 

inH20 ft3 op 

3,, J J '-io . .Lff 'I oO 
3, 3 Jo ,i. 'f $-S-
':!>.) .3(_)).0 S'S-
y.4 '312., 0 ~) 

'1. c., 3/,. 7 &-7 
L/-. i..; 3 l l. } f~ 
'i, '-I > 2 s-. 1 (J 7 
'b J 3 3 (., ,·-

;, '}D 
J. ], } 3, s- ' '-( ?D -~ ) ~ 'f c), u '¼ I 
'.?.) 3 'f'i, '-1- °ii 
1.) J<.t7,0 c; I 
3. ') 3SJ. '-lbk x0 
~- ·3 35 7- (_ ~C,, 
3.) "J'" I . 'i' ~ 
Y, . ..,. J(,.s;-. 7 7/ 
'1- 't T7. ~- 2 'j,). 
) . 3 ~J 7). :l 9 ;)_ 
'3. J ~ g-o. 0 '7),_ 
't . . .., iJ 81, J..... 'l '-f 
7·) .)a'S,-.'¥ 9" ;_ ) 373 ., '14 

). ) ·11 Y. ) 9'f 
·3_ 3 'f O l · I, 7 'I 

l"'ft.?c, .e,c;:,-

ASSUMED MOISTURE, % I (:~ <-;,-.:-· 
AMBIENTTEMPERATURE 7/ ",,-::-
BARO. PRESS. .::? ff: J''°J: 
STATICPRESS. • ,?, ,J ..... ,-9· 
NOMAGRAPH INDEX ,,2.), 0 

PRE TEST LEAK CHECKS 
METER 'D. (.'( IJ·@ i S in. Hg 
PITOTS V 9(" @ 5- J 't in. Hg 
ORSAT ~ 1 

TmOUT OVEN IMP. VAC. 
op op OUT°F (in Hg) 

lo :2 5 -2 s-2... 7 

78 ;;;. s"'o s-n I 
<!• 

7'7 :~ S-'i s ( 5 
&-v ;s-~ So s 
{tV :2>0 s-z... S::-:.b 
8'/ .,?._ 5-s;- s.- c::? c-_, 

?° I ;;)..5 I 99 s 
8' l 2S-I ', 9 St 

~ l. :2 s-·o Sc) 'I 
f 3 ~ 'f 8"' S--o y 

k"'-f ,JS-/ '7~ y 
~ _s.- 25>0 '-1-5 y 
5j--~ ;2.s~ .2 5-~ y 
~s 25<; So '-1 
8' b z s· "7 s-e:, 'f 
fr(_ 7 CS< 49 s 
g-c; ;)._ sz.. 19 .s 
f>-<~ ;;is-----; <-/ 9 't 
r:;-7 )..5"7 <t ? ,q 
'ii' 7 ;z s:>·- L/9 9 
?, )S""'f 4'] c., 
&-&- 2 5' S- VY <+ 
~5 ~ y '-I 'i 'i- y 
~9 ~J- ;_f~ 9 

Avg, IS'bS-4· 0./l-~() ...., 6''1-::;;. /O'8-Jo~ 'f:t:5.9 
TIME END= i j/.J '" -

Volume of Liquid 
Water Collected 

Final 

Initial 

Liquid Collected 

Total Vol. Collected 

.C.f.\ -
lmpinger Volume 

HORIZON AIR MEASUREMENT SERVICES, INC. 

... n -- 'SB 

Silica Gel 
W ht. 

5(3 S(3 

POST TEST LEAK CHECKS 
Meter C> ;' '-' :::: @ I >. in. Hg 
Pitots 6 / er @ 3 ( ): in. Hg 
Ors at. ____________ _ 

II Orsat Meas. Time CO2 02 co N2 

I 

2 

3 

II Nozzle Cal 11 D1 I D, I Di I Average I 
I 1 ~J ,~ 

I 

f 

f 

f 

! 
l 
I 
' I 
i 

I 
' 



,ANT ::,'r ;Yll, 1/'a/k 
UATE _ __,_=--1-.c.,__;.._-----==-~-A,----­

LOCATION__,~c.2:__--"'--=u"""-,,"-----
f'ERATOR • 

)URCE /?ft, G, 11 8_ a,,,,-,::_ "'" r 
,,._JN NO. -:;:.. '{J,;., hf /t,.l 
SAMPLEBOXNO. _ _..,c_'-~ll ____ _ 

MESTART { ) ) 0 

II 

P# TIME Ts LlP 
op inH20 

I' 
4- ID. 0 I 0·bo 0,015 

Ii 
l I ].75- i s.~S" I ().otY-

/0 7. s-- /!J'7b 0. (?/ 5-
q II. l ,- Ii) o 3 0. 0 ?- 0 

Ir 
l- IS. 0 I 5~7 I c?.,>20 

1 I g,. Is- I l l I (.I • • :) ·z. () 
L JJ... s- J :>-bl-. o.u z.,.,;;, 

ll 
s ;). {:, ). s· Is- '7~ O.l-'"l 0 

4 30 /.S-'-{7 O,o( > -
'l 3J,1s ts77 o. 6{$-

,, 
) ]7. 5 /(,,!>-).. {) ~ Of S 

, 

,I 
I '-f /.J.s- I fo) S (.'). 0/ 5 

J ( z_ '-Is- "I & l) f). tO/j-

I {1 4~.7.f. I (po I cf),e,.1/:;F 

' I V s;;.. s- { " ),5·· 0, o I 5-
; 1 Sfo,ls· 1b'87 U.c:7/,J 

I <;. l.o I b lo d). c.~ t 0 
;/ &3 75- I/.., I 7 f2. -> ·io 

I (o t7. s- ,&77 0,01-0 

I 5· 7/. )S' l/lS'-f (!)_ :) Zo 

'1 7)- /(;;o I O-dl.O 

I J 1u7S- ID, IR 7 C).cJt5-

I L i.L 5· lG o)... v- .:-1 r 
I ~b-JS /)77 D. 0 ( 5-

I °JC 
r, -

/ -

PARTICULATE FIELD DATA 

METER BOX NO. f 
METER LlH@ ...... J.----;5,_l,..,_·=7~,,)_----
Y= 0. iJ- .5 t;,. 
PROBE I.D. NO. _ __,,,C=....:Q=-'" =$~---
NOZZLE DIAMETER, in. / 0 f O 
ST ACK DIAMETER, in. 9 ,2 ., 
PROBE HEATER SETTING -
HEATER BOX SETTING -:./~5-0 __ _ 
Ll Cp FACTOR • ff '11 
FILTER No. t5s.- Soy o 

✓ Ll p LlH Vm TmIN-
inH20 ft3 "F 

3-.3 'fo7_ JS-0 5i- 7 
1. 3 'f/1. s .... ¥ I" 
] '1> Y1s.G 9D 
(/.. ":t 419. Y q·-.J 
'--{ . ty ifl '-I. ~ 93 
'-(. '-1 '12.L 7 77 
'i ✓ '1 't:3'1. 1... 99 
't' '--f '4'i 1 • 1 C,C-f 

'l. s 4· '-rf(J, ·3 9v 
).J 'i '-( 8 ')( 74' 
).J '-I- ~ :i • '-I- 94 

'-1.S-b. 9 J. > ,.,/ ,_ , ·,,, q,) 
7 IV - ~ I 

'.l . Ji ciLO, { 1 'f q I 
3,3 r..;. c. '--I . 'L 9 -~ 
3.1 '-fG~. '--r <} '? 
-~ ~ ) lf7,)_ . (. 72.. 
4. 'f 1/ 17, I )3 

'-f . <-t i/frt. '7 13 
'-(. '-f </?I.,, 3 9~ 
<y' 'r 

1 4<t i., 7 7 { 
'-I. 7 149h. 2.- q 2 
) .] l)e D. b ii, l 
~. 1 so;;-. i <J) 
·1:,.) .'Yc:::C;. o ~] 

,., I J.J.4.,y 

ASSUMED MOISTURE,% I O .... ?., 
AMBIENT TEMPERATURE.-=o-'E"'-""_sl..__ __ 
BARO. PRESS. .-'?k. S"'J-
STATIC PRESS. ·• o ,~?J.? S 
NOMAGRAPH INDEX ,,,.?,.,.< 0 

PRE TEST LEAK CHECKS 
METER D, ~ I O @_L_J;;__in. Hg 
PITOTS t?r r,r @~in. Hg 
ORSAT I ' 

TmOUT OVEN IMP. VAC. 
•F •F OUT°F (in Hg) 

5-'7 .) s-1 S> L ~5-

86 ~s·"7 c::;-o 5· 
3-7 257 '7'~ 5 
~If"" .).57 '-/,,'; 5 
8- 5-- ,;;.:r C y~ > 
k<i ;;? s;-/ '--( -ff; t::: 

8'1 )61 y}i--' s 
~') )_;y yr s 
9o 2 (o J ~s- s·-
7c) 2. (,,, 2. <ti" s-
9u .1. s ~ '--1 x- .s-
9.0 ~S-7 ¥,3~ s-
9 0 ;). b I s·z s-
JC t,5-- ) 5~0 :, --

CJ 1) ..2 _s-c; ·i ', s-
'] D 25"7 4S s 
~o 2s-.2 'i? s-

9o ') S--(, 't r .$ --
9-c Jsr --( J- .> 

,q-- 7 1.2 5---5·· '-I J' c ··-
;;;> 

qD 21.,., I ~s-- 5 
f? lS-G 'I'> ~ 
'i 'i l;1 S 2 <f 9 5 
8""'1 ')..SS' <t 9 :::,--

I '60~.(1 0.J.3.:>'-r ..,~~ 
/05 · 99't ,CXJ. ·7 Ave:. r:7 -, / 

lMEEND= I 5. iS--

Volume of Liquid 
Water Collected 

Final 

Initial 

Liquid Collected 

Total Vol. Collected 

' 3.?6 

lmpinger Volume Silica Gel 
W ht. 

2l 

HORIZON AIR MEASUREMENT SERVICES, INC. 

SG 

POST TEST LEAK CHECKS 
Meter ('.) • .:9 I l/ c @ ~s- in. Hg 
Pilots £2 @ @ 3 I 3 in. Hg 
Orsat 7 

II Orsat Meas. Time CO2 02 co N2 

I 

2 

3 

II Nozzle Cal II D, I Di I Di I Average I 
1 (11 



DATE 
LOCATION 
OPERATOR-----""'...-----=-,.......,...----,,,,.,--------=­
SOURCE._o?-1'-"-'-L....L.-.:...:_~-=--"=-'..c><..L.­
RUN N0.___,,_,.__-'1'--L.~----'-~---=------=------"'-­
SAMPLE BO 

P# TIME Ts AP 
"F inH2O 

'IA- ( 2. 0 fbS,c? ()J>IS--
( I .]. 7 )- i&f..;J D.tfJ I'>-
10 7.J l S'ri'9 ,9_ ~"I _s.-
(7 If, )5- l'>-h ~ - D, u r 5' 

8- ,s-. 0 ~l5"7l 0 0'2..D 

7 1s-;.1s· I> t,5- 0. u Z..;;; 

<, ,JJ. y (5'70 v. <9 'lo 

~-- ;;u~. 1s ISS) @.,92. D 

'--r 30 IS-Col 0.0'1..o 

J 3J. 75· //,, 70 0.0,~-
.. 'L 37,5 I<;"" ~ff (!). i) ( 5-
( c.,,, ls·~ 1, 0 3 c:J_ o o·-

(J 11. ½ s- 162) o_ ~?rs~ ,, 1~ 7s·· lt'-11 <J.:.) l 'J-

ID .\l.S 15'- > I r:J.<'.l{)°-

'1 5 h. 1-s· / s '!Cr 'i> • c, I J,-

8' GO it, J 1 "· o'lO 
1 01."Ji;·- I SL c. o,.:ilO 
l &7. s- 1$"'-f> c). ,,.l.67 
s~ 7 ,. '). 5' ,~....,so CJ .. 010 
~ 7 )- !5}b 0 .. (? I .5-
·3 , b. 7s· 1::-,c; o .. .:J ( :r 
'2 rs').S l>'-/'l o. 01 s~ 

I '6'~- :ts i s->"s- O,~:;<s·· ,, {) 

PARTICULATE FIELD DATA 

METER BOX NO. 1 
METER AH@ ~,-,.-S~f.,.~7~J.~---
Y= c). "t;yS b 
PROBE I.D. NO. C. (2 S 
NOZZLE DIAMETER, in$- t, I trr· /. 010 
ST ACK DIAMETER, in. 9). "' 
PROBE HEATER SETTING_~--...,.,----
HEATER BOX SETTING ,,2 ~ C) 
A Cp FACTOR t!) • g,· :( 
FILTER NO.QS 1,') 3 <:;· 

✓ AP AH Vm TmlN 
inH2O ft3 op 

],J ~i.J. ~ I b g, 
3_3 SI°? 7 ~& 
') . \ Y) I· q 8'7 
.3 . ..) s·2 (;;. ~ '10 
y. '7 s·.Qo . .i. q/ 
'-f. l.f S-3s·.? ~( 
~-'t S''I 0, !)_ 1/ 
'f. ·1- Ns4 '} ~ 
lf, 'I sr-,c;. lo 1 < 
J. ! .<t5l./. ¥ '] <./ 

~- > (.59.I, 93 
·3 - s :FlJ · Y 'i2.. 
3.) h/n}.87). '1 (.;) 
3,) ~/I, S-- 10 
3. > C 7 I.:,. I <}o 

3. ·3 5-'j"tp. y x-<; 
'-/. 't s-iv. 2... <g-s 
4. C-t li;·B-'7. ; 'Aq-
'-I. r.., S5). '1 9o 
'-I.'+" SJCJ. D CJ<) 
3.) b c!) :? . .5' 7() 
3.) loo?.%" 90 
'1.) /,., l 2. / 70 
3,. 3 6lb .. s~ y,) 

b~()_tJtO 

ASSUMED MOISTURE, % / () /..:, 
AMBIENT TElVIPERA TURE 8 U 
BARO. PRESS. ;.z_ 6'".. S ,5-
STATIC PRESS. - D. '-' o <:;" 
NOMAGRAPH INDEX 2. .i_ 0 

PRE TEST LEAK CHECKS 
METER 0. 0 I 7 @ ±!- in. Hg 
PITOTS ,p <f= @ '2j") in. Hg 
ORSAT _______ _ 

Tm OUT OVEN IMP. VAC. 
•p "F OUT°F (in Hg) 

&"7 :l.Sl s~y .s:-
g, ) :><f 5.~c0 s. 
S-b _2Gc, ,l_ <../1 £_-

~b 2bo Cf 1 > 
&-(? ',,l~) s-v s. ·-
8"b tits- '7 99 .s,-
8''7 2.s-J-- <t X' $,__ 

'6"7 ~'>l 'If- 5 
)I" g--- z.5~;- "1-7 s-
5f g- )..,~~x- Y? s-
3-~ 2s-7 y7 s-
$-'7 ;is.-C:, 1/? s. -
« b ). S-2 .5,'c> 3-

8-~ Q'!>- 7 s-o s 
Kr; ..2S2- J;O .s-
<;-- 5- 2..->-s·· '-t'i s-

g--s- 2>~r~ '-/8' s-
rs- 2.63 <f fr s-
?<-f ~{,y tr 8-- s~ 
y<y :). 6 y <.,t r s 
:?) :2, )._ 4tr .s-
fJ ;;r:, s iJ" 5;-

If) :)..t, ) 'tf -'-
81 ) ') yrf .> 

Avg, }%3.t' .:::,.,196 3 .. 7-/ f 06. ,,_94- Sr. 9 
TIME END= /7,0[ .. 0. 

' --
lmpinger Volume 

Vol. Collected 

AIR MEASUREMENT SERVICES, INC. 

SC\ .... - g 

Silica Gel 
W ht. 

1,9 

1~ s 
POST TEST LEAK QIECKS 

Meter Q . ,9 O ): @ /3 in. Hg 
Pitots i!J .?-' @ ·3 fj in. Hg 
Orsat 

II Orsat Meas. Time CO2 o, co N2 

I 

2 

3 

II Nozzle Cal 11 D, I D2 I D, I Average I 
1941 

I 

I 
I 

I 
I 
' 

I 

l 

I 
[ 

i 
I 

l 



TOTAL COMBUSTION ANALYSIS 
EPAMETHOD25 

FIELD SAMPLING DATA SHEET 

Job #: tJ O ·7- 0<-/) 
Facility: S < ~ t-n ,· t:.cc,/«7, l /::; 
Location: S,,,. M'l/ (./,q, //.ey 
Date: /o //r//O s- , 
Operator:_, _a_-_'/ _____ _ 

f ..,,,v1 l 
SAMPLE A 

Tank#: 1 Trap#: ~N=A=-----

Initial Vacuum: -------
Final Vacuum: --------

Start Time: 

TIME VACUUM FLOW 
(min.) ("H2) (cc/min) 

00 30 I c:>o 

05 ')_ r e<""" - ) / 

10 '2 ' I 
15 'l 5 ,S - I 
20 ). Lf: I 
25 l '2. s·· 
30 Jr 
35 / 7 -s·· 
40 I i 
45 I &. ~:( \ 
50 () \ 
55 13.) \ / 

w 
60 { ~ 

LEAK RATE 

Pre Test: ✓ / -----,--
Post Test:-"'✓---✓--

HORIZON AIR MEASUREMENT SERVICES, INC. 

Control Device: !;/4 '>- c- ?i (;_j}-
Sample Location: I t-t U-
Ambient Temp.: _ __,7'-----'2_=----"> ___ _ 

Baro. Pressure: 2 r. S',Y 

Tank#: ---
t) 

SAMPLED 

Trap#: --"-'N=A=-----

Initial Vacuum: -------
Final Vacuum: --------

End Time: 

TIME VACUUM FLOW 
(min.) ("H2) (cc/min) 

00 Jo 

05 1 ;r .) 

10 2.7 

15 Jj~ 5-

20 2, 
25 )2..-J-

30 )- ( 

35 IL 5·-

40 tr 
45 / C:,. s- -~ 

50 IS 
I). ) -55 

60 / 2 

193 
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TOTAL COMBUSTION ANALYSIS 
EPA METHOD 25 

FIELD SAMPLING DATA SHEET 

Job #: /pJ O •7 ~ Q!±_ .J 

Facility: S'; .,u, · (/._.Jfe:1 LT 
Location: 5/ ,-,y' .¼{4

7 
Date: lo I /I /o 5~ 

Operator: _ ..... fY~1 

______ _ 

f JIil ) 
SAMPLE A 

Tank#: --1- Trap#: ~N=A~_ 

Initial Vacuum: --------

Final Vacuum: --------

Start Time: 

TIME VACUUM FLOW 
(min.) ("He:) (cc/min) 

00 3D 
05 Jo . .:r 
10 'J-7 
15 JS. s-
20 :)_'-{ 

25 d a-. s-
30 d-- ( 

35 I 1, 5---

40 Ii 

45 I b, 5~ 

50 /,) 

55 I J , 5~ 
60 ( ,}_ 

LEAK RATE 

Pre Test: ./ 
-----

Post Test: ----""✓'-----

HORIZON AIR MEASUREMENT SERVICES, INC. 

Control Device: F/41 r::e /1/1 C> G /'/I 
Sample Location: I .kl /,,ef 

..:::.;; /-) Ambient Temp.: --~----"'-\.../-----

Baro. Pressure: ;) f?. ) ,- ~ 

SAMPLEB 

Tank#: --- Trap#: --=--aN=A'----_ 

Initial Vacuum: --------
Final Vacuum: --------

End Time: 

TIME VACUUM FLOW 
(min.) ("He:) (cc/min) 

00 

05 

10 

15 

20 

25 

30 

35 

40 

45 -

50 

55 

60 

19G 
WPDOCS\FORMS\TCA.FRM 
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TOTAL COMBUSTION ANALYSIS 
EPA METHOD 25 

FIELD SAMPLING DATA SHEET 

Job #: liJoJ - 01.?, 

Facility: S,M, Vu1..\\«y 

Location: ~:~, \/,,.,_\\91 

Date: \ o f I I ) OS: 

L.t:, 

Cf\ 

Operator: __._t'f) _________ _ 

SAMPLEA P.\ 

Tank #: 6 'j Trap #: --=--:N=A,___ 

Initial Vacuum: 3o 11 
/ \ ~""' fun.. , 

Final Vacuum: \o.-," --------

Start Time: 

TIME VACUUM FLOW 
(min.) ("H!!:) (cc/min) 

00 M 

05 J.S . .;' 

10 ''.'L "\, 

15 l:S-.; 

20 )..'-\ 

25 :u, . .;-

30 1.\ 

35 IC\. S-

40 ,~ 
45 i~-• 

50 l'-1.-r 

55 l~-S' 

60 \o.-s-

LEAK RATE 

Pre Test : _.,~-'-'/,----LT!!__ __ _ 
Post Test: ~J.I.L-"-J~;; ___ _ 

HORIZON AIR MEASUREMENT SERVICES, INC. 

Control Device: F(4t,_, -+-\ 
Sample Location: ~r 
Ambient Temp.:----~--=--""-·'? ____ _ 

Baro. Pressure: 2:'i • ·5 S --------

SAMPLEB QJ-

Tank #:5 \ \ Trap #: ---"'-'N"""'A,___ 

Initial Vacuum: ·3o " / \ . G ~ 
• 

Final Vacuum: \o"' 

End Time: 

TIME 
(min.) 

00 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

--------

VACUUM FLOW 
("H2) 

·'30 

:JD.. 

-24,,S"' 

")...,.. 

2~.:;--

2-J-

2s> .t;;"" 

\"'I. 

\ ':f-.', 

\~ 

\ a., 

\ 1.-

'" 

(cc/min) 

--

.. 9""' J ' 
WPDOCS\FORMS\TCA.FRM 



TOTAL COMBUSTION ANALYSIS 
EPA METHOD 25 

FIELD SAMPLING DATA SHEET 

Job #: \Ji::l...::OYb 

Facility:~- ~\\sr)' \..<F. 

Location: -s,...;., VvA-\\-u7 , ~ 

Date: to! tl \~ 

Operator: __._~_~....,,!..--=-------

SAMPLEA R~ 
Tank#: S 1, Trap #: ~N=A'--_ 

Initial Vacuum: 30 
11 

/ \ • .:> ~ 
I 

Final Vacuum: \o,d' --=-=--=------

Start Time: 

TIME VACUUM FLOW 
(min.) ("He) (cc/min) 

00 N'\ 

05 J..~."i"' 

10 ·1--1-

15 'l<IC' 

20 'l.~ 

25 , ., 
30 IQ 

35 1-1-• .:; 

40 \,_ 

45 h-5" 

50 \,. 

55 ti,, 

60 lo 

LEAK RATE 

Pre Test: / ~ 
Post Test: ./ 

HORIZON AIR MEASUREMENT SERVICES, INC. 

Control Device: ::Fl'M:<-- ·:i4-i 
Sample Location:~~-·-~-----

Ambient Temp.: _<i,:>_'_v_f _____ _ 

Baro. Pressure: 2-~. s-e. _..;;_ _ _..;_ ____ _ 

SAMPLED 

Trap #: --=-N=A=---

Initial Vacuum: --------
Final Vacuum: --------

End Time: 

TIME VACUUM FLOW 
(min.) ("He) (cc/min) 

00 °'-
05 

10 

15 J 

20 I 
25 I 
30 I 

\ 

35 \ 
40 ' 
45 

-· -
50 I 
55 I 
60 ~ 

198 
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'LANT S~ 'n,,,,,. L /-
,-

DATE '' / 
LOCATION .., ,,} r?:1d 1 

( <1 
)PERATOR._....-,.,£1='~-------
;ouRCE fr,._..---c:_ I 
tlUNNO. l C.4tt/J; '-(21 
SAMPLE BOX NO. C ' 7 ' 

rIMESTART /JtC 

P# TIME Ts AP 
·t inHzO 

I 
:>l (/l ,.,l 0 

I 
(0 
"2v 
'3() 

I '1-o 
c,-o 
&n 

I 

I 

I 
I 

I 

Ave:. 

TIME END= I J /Cl 

lmpinger Volume 
Volume of Liquid 

I Water Collected 
I 2 3 

Final /06 fl.I 'i 
I Initial I!) O ii) D 0 

I 
Liquid Collected {/' 2.) q-

Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES, INC. 

PARTICULATE FIELD DATA 

METER BOX N0._--1~'----,------
METER AH@ ., /. 7 V ,3·p 
Y= 0- 9'1 Q > 
PROBE I.D. NO. ________ _ 
NOZZLE DIAMETER, in. ______ _ 
STACK DIAMETER, in .. ______ _ 
PROBE HEATER SETTING. _____ _ 
HEATER BOX SETTING._-=-----
A Cp FACTOR. _________ _ 
FILTER NO. --... 

✓ A p AH Vm Tm IN 

inH20 ft3 "F 

J_D )'?D_ 70? iot 
3. f> t2..l.O . '--I J ,J 7 
J.U 370. '7 I/~~ 

3.0 Jrft 9- ;Dez 
). . 0 :,"/ ( ,y I I I 
"3_l) 7:/;;J . > I 12-

lj./J, <;,7'1 

.5~Z>0 6 I, 1c; lo 

ASSUMED MOISTURE,%--~~,,...----
AMBIENT TEMPERA TURE_27_c..=-'✓_' __ _ 

BARO. PRESS. ~'j. (/ 
STATIC PRESS. _________ _ 
NOMAGRAPHINDEX _ _._ ____ _ 

PRE TEST LEAK CHECKS 
METER J - 00 't@ / .> in. Hg 
PITOTS - @ - in. Hg 
ORSAT ________ _ 

TmOUT OVEN IMP. 
"F •F OUT"F 

00 ~~ 
; ,:9;? ,S"y 

I c:.9 / s- / 
( v 1 ~-o 
/ t.3) ~c) 
/u'f so 

/d-f. y 

VAC. 
(in Hg) 

·2.. 

2. 

'"2-

2.. 
2. 

'?. 

Silica Gel <9 ,., POST TEST LEAK CHECKS 
Meter • v O L @ I ~-~ in. Hg Weht. 
Pitots. _______ @ - in. Hg 

4 5 Orsat 

2bS- II Orsat Meas. Time CO2 02 co N, 

Ls;.() I 

,s 2 

/t>6 3 

II Nozzle Cal 11 D1 I Di I Di I Average· I 
.. ,... ...... 

.... _. . t. v .J 



P# TIME Ts AP ✓ AP 
OF inH20 

.:.;.~,l 0 

/CJ 
·2 i) 

] f? 

'-<. () 

s-o 
&o 

Avg. 

TIME END= 09/0 

lmpinger Volume 
Volume of Liquid 
Water Collected k-

~2 I 3 4 

Final '2, { I "1" G, 

Initial r cw jtA} 0 

Liquid Collected 2) 6~ t 
Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES, INC. 

PARTICULATE FIELD DATA 

AH 
inH20 

3.0 
j. L"> 

).0 

']. " 
1-o 
3.0 

1.·XJ 
Q, 

Silica Gel 
We:ht. 

5 

2-',~ 

').-4,t) 

l1f 
/ ,3 
1B 

Vm Tm IN 

ft' OF 

Y:U.1i5 .s-~· 
'72 1., , 7 2 
VJJ.2- '7Y 
4'f). 2.. 'rt? 
.., ~-- )_ 'L ;}'/ 

'-/,). 1... :r ~ 
'-17]. J). L:, 

ti .'f J} 

5B 

ASSUMED MOISTURE,%_~-------! 
AMBIENT TEMPERA TURE_ ...... t.,"'-'; '=---) ___ _ 
BARO. PRESS.__._Z..,.ff_,c....--.,c ,1 ),._ _____ _ 
STATIC PRESS .. ________ _ 
NOMAGRAPHINDEX ______ _ 

PRE TEST LEAK CHECKS 
METER 0. ('X) 7 @ I j- in. Hg 
PITOTS p. &@ ~ in. Hg 
ORSAT ~ ("

7 

Tm OUT OVEN IMP. VAC. 
OF Of OUT°F (in Hg) 

5'2 s~c '-/ 
S7 'fr <y 
s, --+Y '1 
(, 0 't ·7 Cf, 

6 L o/ 6 y 
6 J ~(,,, 'i 

6"').J 
<'[} 

I 

r 

J 

I 
I 

POST TEST LEAK CHECKS 
Meter J. c7C,,£ @ / ;> in. Hg 
Pitots _______ @. ______ in. Hg 
Orsat 

II Orsat Meas. Time co, o, co N, 

I 

2 

3 

II Nozzle Cal 11 D1 I D, I Di I Average I 
::uu I 



. 

'LANT _\ <' 1:>1,,' l./,vl&4 l"½-1).t.; ii 
DATE I<) f I~ I oS-' 
LOCATION >,·,.,_, f/.11,/li:.7 
JPERATOR'--'l~;t'------------
30URCE h'.,,,ct: I 
RUN NO. l - J ( ,1._il d 't'J. I d (.;;l 
SAMPLE BOX N0 .. _~(~~~7~-----

f!ME START /)... ) ) 

I P# TIME Ts AP 
op inH20 

J:,,$14 0 

lo 

lO 
-y,J 

"1 0 

So 
i, 0 

Ave.. 

TIME END= J l '\ <"' 

Impinger Volume 
Volume of Liquid 
Water Collected 

1 2 3 

Final '~1- j( 1 1'"" 

Initial (oO '"" <) 

Liquid Collected 6'+ )~ ~ 
Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES, INC. 

PARTICULATE FIELD DATA 

METER BOX NO.---.--.::--:---t--=-----­
METER AH@ /, '] 0 ] 7 
Y= 0 · i'fcl t? > 
PROBE I.D. NO.------:-------
NOZZLE DIAMETER, in._~ _____ _ 
STACK DIAMETER, in. ______ _ 
PROBE HEATER SETTING _____ _ 
HEATER BOX SETTING __ --_____ _ 
A Cp FACTOR ___ -=--------
FIL TER NO. ____ .-______ _ 

✓ AP AH Vm Tm IN 
inH20 ft3 •p 

3.D ~7~ l:.,'--1 71../ 
],8) '1'¥2,7 g 'ff 
·3.i, '1-7).. ;r- C,/ 
3.o ~0l.'7 B' C, 

I 0 J7 3 0 ?( '7 
3. c,? s21.1 ~b 

SJ3. CJ{p> 

3 -~.:, CD -4-3 J 

50 
Silica Gel 

ASSUMED MOISTURE, %'-----------,-,... ____ _ 

AMBIENT TEMPERA TURE_~&-i-----
BARO. PRESS .. _ _,,,J__._K~•~•=}_l _____ _ 
STATIC PRESS. _________ _ 
NOMAGRAPH INDEX ______ _ 

PRE TEST LEAK CHECKS 
METER c;, n._)e:>@ ( s- in. Hg 
PITOTS ___ @. ___ in. Hg 
ORSAT ________ _ 

Tm OUT OVEN IMP. 
op •p OUT°F 

ft, cl c:;·7 
7 I SD 
7) <-t fr 

76 c-1 y 

VAC. 
(in Hg) 

5· 
s---
s· 
.s-

7(,, lf.y 5' 
7 5- 1 'y s-

?:?.a 
113 

POST TEST LEAK CHECKS 
Weht, Meter c; · '-' 0 0 @ i s- in. Hg 

4 5 

:).."?{-0 

l, 150 
20 
~-

I I ' 
St3 

Pitots. _______ @ _____ in. Hg 
Orsat 

II OrsatMeas. Time CO2 02 co N2 

I 

2 

3 

II Nozzle Cal 11 D1 I D2 I Di I Average I 
II 201 I ·, 



PARTICULATE FIELD DATA 

PLANT Sr ·h,'!~ t~lley, 
DA TE ' l) -1:-1 '( I t5J > 
LOCATION S, •c-4' C ,, 
OPERATOR.---'-"','~-------
SOURCE Flci, ,·t I 
RUN NO. L C-t/lt3 4 .25' 
SAMPLE BOX NO. C ~ ~i 

TIME START~t_)~I_O _____ _ 

P# TIME Ts AP 

l£.. ~ •F inH20 

0 1-1 · 12 j b D'-{ 0.Dl 

10 (t /~{j)'-f tJ.rf//O 
'L;; LO ;5-,1 o -t.Y I 
'3o C, I s,:-> '1 r9. Cf 
"to iS /5-J) l?. c) ( So ? I b J.; 0. u I 
&o ~ I:;· 7 7 r). c? I 
7,_; ~- 1 S tr rr-· C, 0'/ 
;,-c:.,, --I IS?s- o.,">i 

Czc ] I$'""~ ( c9~ ,-> I 
tt5cJ L., J) 7 )__ (J. c>/ 
( ( 0 I ,~:?-7 r;), Of 

{ 2_.p 6-{2.. I ~-<i{ i> o , c> I 
f)D i I I ':/I ct tJJ. c')( 

t '10 i o /D1 (').0/ 

r ':::>o q IS- 17 c:.?. U/ 
1(,..0 ;r I G, 0) 0. () I 

{?& 1 l>f./1 0, c..">; 

t c;;o I;;, r > 63 0. c'.l/ 

{ 'J 0 ii I S-</:Y o.o, 
L00 '-, ( 5r<i2 O,<Y I 
'2....l 0 ') /{;; 3 tJ,C>( 

2)-D l 1577 () . o i 
d-.~0 I It~ OJ 0 D I 

Jv"'itl 

✓ .1H 

Avg. 1 ng~ ,9./ 0 D 0 

TIME END= 11~• ')" "')\1 "'-;\~ 

lmpinger Volume 
Volume of Liquid 
Water Collected 

l 2 3 4 

Final ~ O'-f I '1> '~ 
Initial t00 I DO 

Liquid Collected )..tJ1/ 95 115 
Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES, INC 

AH 
inHiO 

J 5 
) '5-
?,_. ) 

~- 5 
·-

2 . 5-
J. - s· 
~ .s-
l.J 
J. . <.T' 
~. 5-
2, 5,-
"J-. <;.-
2, s·-
).) 

.:2 . ) -

:J.. s--
~- s~ 
) 's-
_). J·-
) . .s-
d,,. y-

?- . s-
J . s·-
J_. s·-

J.S-o 
5[; 

Silica Gel 
Wght. 

5 

271 
:;2..( 0 

·20 
33~+ 

ASSUMED MOISTURE,% / ,!) 7._, 
AMBIENTTEMPERATURE_c.~z_O __ _ 
BARO. PRESS. ;J), I/ 
STATIC PRESS-. -,;v~+-'-~_-.,;-_-,:1-=-::, z.-;;-,-_;;;;_,.. ___ _ 

Vm TtnlN 
ft3 •F 

312,)-73 i 0 '-I 
3it>~ J.. /07 

JJ.7.b' 1u; 
JJ(i., '( 'J:7 
1S't 7 I v'i 
"3&,/ I 0 I ~t.t 
]70, I Joe, 
]ft&, '1 Io .3 

J )&../ /Di../ 
39c:;.r Io 6 
'f tJ'f. s- 11 o) 

'-f/9, J... I c:> x-
'-/).dl~v I/} '-I 
4-.H'i,t iD'i/ 
-+'tr. i-f Io ff 
if s··k ( /0 f; 

4& 7. 8- IO 7 
'-/ 77. s~ I cJ ·7 

<f ~7, J- I C <i~ 
"17b. ') I/ 0·7 

~Ch-t Io '-f 

S"t b · J loo 
S). G.. t> 1q ~ 
s :J s·., 7)-.. 
s.., s-. 'fr? < 

;)..3').,916 
5B 

N0MAGRAPH INDEX ;2 >-tJ 
PRE TEST LEAK CHECKS 

METER C ,) / :t: @ { !5" in. Hg 
PIT0TS ref 9':'.'. ~ J/ 't in. Hg 
0RSAT 1 

Tm OUT OVEN IMP. 
"F •F OUT°F 

Io '-I - ;-;-'t 
ivy 5~ 
I c? 3 s--7 
1'07- s-7 
Iv)... 5'( 
/D2 s:-s. -
/oy S-Y 

(7 1r s. :s 
'i 7 :/"y 
l~o s·· s.--
I v I s .. ':t 

I[) l S ·c...1 

VAC. 
(in Hg) 

?, 

J 
;;:, 
-~ 

3 
~ 
s 
3 

''""3 
_) 

3 
5 

Io 2.. 5Y .J 
lo "2._. S-o ~:s 
Ii:> "3 5-e ~ 

/03 'Iii ·3 
Iv~ J L/7 J 
1?>·r </7 

.., 
,_J 

I c) )__ Y7 ·::, .,, 
/ ,;;) 3 lj t '_1 

I c<) ,;2. '-1 <j -~ 
ff, i~ J 
9 $ lf(S 3 
7 0 '-1 {5 .:) 

-~ ~,-1" 
,. ,. 

,_,.,,_ 

I ·03. I 

POST TEST LEAK CHECKS 
Meter ,::;_ J:.><, @ /:1._ in. Hg 
Pi tots /; P @ 3 / i.j in. Hg 
0rsat 

II Orsat Meas. Time CO2 02 co N2 

l 

2 

3 

II NnnleCal 11 D1 I D2 I Di I Average 

\ .. \. 2oz 

r 
·11 
(' 

!~ 

11 J 
I 

'!I 

ir 
r', 

rI 
Lr 
1. 

Lr 
,l 

' 

·-ir ,11 

I 

( 
! 

I .. 

I 



I 

I 'LANT ~ 1m 1 1/t,,l/< /JP-/;/ 
' DATE I Otf ~ / 0 '> 

LOCATION!;,, 1/ a.(l,i y 
)PERATOR.""{L_:.:...,_~--------
;QlJRCE ,, c,,...-l~ . 
RUN NO. 2.. t.iU4 is- (, r: (,.· ,,,, 
SAMPLE BOX NO._~_..__-__,(T.__ _____ _ 

nME sTART_..c,0_1c_o_s_·-____ _ 

P# TIME Ts .iP 

I 
"F inH20 

:IA·l'l. 0 /<;,"77 0, <9 I 

I " 10 I S"l t <IJ_ C ( 

Jr! ·2. Q I >-S'"( &. c"> I 
I 1 )Q I '$"1/J.. cJ . .. , I 

I ~ t.t tJ IS-5 4 0- " ( 
l ,5'0 i>J, o. '-9 I 

I 
l. I f;'Lf o c). iJ I I (90 

I s- 70 l:tJ.J C!J • ,~, I 
'-1 'ifO ,s·sv D- ,, I 

~ ? I} I S'fS- (9 ' (_')/ 

I r 1,:..1.;, IS Is, ·z.. o~ "1 
i I I 0 U,"j, 0. Cf 

i q_ f 'Jo /ri..} i.J • ,;.J ( 

I ti l'Jo /!r).'-1 0, ,9/ 
{.!) { '-{ () 15-J i c,,.o; 

1 

J 
C, , i:,-p , .,;--z.,o c..~. <.) / 

'a- i,o I ,0 7 0. &( 

7 {1 O /S-J I.? tJ-Dt 

l " I y(} ISJ.5 /J.cJ/ 

S'" / °' 0 IS'-{ I ~~'-'I 
<-, }. 0 r!) , 5--3 O (.). c>/ 

) l_ ( D I :r'-J ¥" 0. ,.fJ I 

t 'l.. 2,9 i5)..' V, 1) I 

I '.2.) 0 iS-0) v.c9/ 
'l. .,, ,, 

PARTICULATE FIELD DATA 

METER BOX NO. ·7 
METEE.iH@ -,~.~,-~-7=~----­
Y= U.9'[$"(.,, 
PROBE I.D. NO. C.{9 - ¢~ 

NOZZLE DIAMETER, in. /, 0 :,,--'t 
STACK DIAMETER, in .. __ <}-'-';;l=--"---
PROBE HEATER SETTING ____ _ 
HEATER BOX SETTING _____ _ 
.i Cp FACTOR 0 .. t '-f 
FILTER NO .. ________ _ 

✓ .i•P .iH Vm Tmm 
inH20 ft3 ·F 

•·· 

:2. r· 7 lt.f. Jr l <o r 
~ • ':>·- 7]..'1.1 7S-
"). 5- 1]'1.J 75,-
J.. > ·1 '1 "f . I ,-o 
:i, s- 753. "> 'i).. 
;7.Y 7 (:;,J. (.) )'"3 
'). '> 77;;_ 0 FJ 
:;_. s- ·7 t 2., l..f Sr'i 
.;i.. s · 7 9 ,. c; rrs· 
~ ·':I ''j,_IJ(-'-f 8' (., 
:2.. ~- t io, 9 ~ ' )-. ~r i):20, ·1. t7 
;), . ~- x 3 o. ,? o J f'J 
i,s- ~J 'l' s-- $' l 
;,_ . .r i''f Y, ~ g-L 
? .s- \' S'y. ::i. 'it (,, 
'). 5- lfb].1 8'"' 
-:i.s- ~ 17.J- S°b 
2. ~- x--f'. 7 'i7 
;2. s:-- f'1 ~. )_ %-7 
;) . 5- Its-a. 7 87 
9. .5- Q/5. l.. 'i 7 
':2-C '11--/.l_, ¥Y 
:2. s·- 9):191 8"X"' 

ci;..J 'J. i '-1<,i-

ASSUMED MOISTURE,% / ,, z.,. 
AMBIENT TEMPERA TURE.____,,,$'.c...o)f'-----­
BARO. PRESS .. _.2..._,,_¥_.:... • ..c,.<J-'--2-~----
STATIC PRESS. - c.9, r-1,,~-
NOMAGRAPH INDEX ___.,,,2_.,,2,_·-C'e::...·_· __ _ 

PRE TEST LEAK CHECKS 
METER ._-?_ t"O ~ @ ~~ in. Hg 
PITOTS ~ ri( @ ~ in. Hg 
ORSAT __ ' _____ _ 

TmOUT OVEN IMP. VAC. 
•F •p OUT°F (in Hg) 

t,o - <:ff J 
(,;, <-r - 't ~ 3 

6& S,6. ] 

67 y, >- J 
b9 't ,·- 3, 

71 4 s- 3 
71.. 9 s~ 3 
7) ¥, J 
'7'-t :y' ~ 
7 '},.. '{' ) 

7~ 't , ) 

77 '-17 ) 

)) so ) 

77 '1/ l J 
'7 'if ~7 J 
7.v ~ ") ] 

7&- "-;) .3 
7'6"' ~, 3 
7~ "-17 1 
7'} 'ff ) 

'71 '1 '7j . .,, 
7<; c., 5I 'J 
1i-O 4? 3 
'5;, '-19 3 

Ave:. /5~S.f; 0./J.::)-O l."50 ]. 1 ... :?. 166' ·9-9.0 

lmpinger Volume 
Volume of Liquid 

I Water Collected 
I 2 3 4 

Final t3" ((?l 1JJ ; 
I Initial 'o-J I 011 0 ~ 

I 
Liquid Collected 1'5t ,..., J,0 

Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES, INC. 

Silica Gel POST TEST LEAK CHECKS 
W2ht. 

5 

Meter &. '-"' 0 ;l. @ 'j-
Pitots ;Pi' c· @ ¥') 
Orsat 

,. ')..t;v II · Orsat Meas. Time CO2 02 

•~Y::\' I 

f ~ 2 

~'t)Q 3 

II Nozzle Cal I D1 I D2 I Di 

in.Hg 
in.Hg 

co 

I 

Nz 

Average I 
~n3 



PLANT 5', v,r i/Jle; L.,J/i tl 
DATE · 1,> l I:t Io? 
LOCA TIONM tn: · ✓.Ju ~ 
OPERA TOR ff 1 

SOURCE Pl q,r<., t 
RUN NO. ] C1,,.,,-h '11 > c.,, .. .,ft 
SAMPLE BOX NO. C • 1 --=-~-----

TI ME START_/~·;)~3~5 _____ _ 

P# TIME Ts jj.p 
op inH20 

.4 .. /"2. ('.) iS,11 ◊. C,' 
( ( to t~'s-1 "·.JI 
/ ,;J 20 It ,'-I 0, tJ/ 
({ 3<> l,5o 0 t' I 
~ ·Io I 't '-f °J v {J I 
·7 $"·[,? i ~-15 t:?. o I 
(; le I (6/ o.~/ 

•"- lo IS-S-o <9,&/ ) 

't &✓o JS 7 'J... tJ_ t..?/ 
) <']({) I S-f..J 1 c,_ () / 
). I (:)-0 1s-1c, (9. I) I 

l i1~ ,~-o 7 0 . ., ( 

D • ; 2. n,o 'f ~ (. r.J.1,?( 

II tJ,;;, I 5- l,·1 0~&1 

I o l --t f) /S't '-( cJ- tJ I 
c, I l 0 I SJJ.. c).i!J/ 

&- /{,,o /J.5'7 O.,..~I 

·1 no /S">S- ().tJ/ 

" l 'o' 0 Is- l <- o. v/ 
5 I 'i<J / 5- J l, I).~' I 

lf i... ..,~.., 'S''t't- ,:J. '-9 I 

? L. i 0 I >'1 'r 0, ,, { 

?- . 1.:l(J I .s~r o l9. Ot 

I l3C iS-!l.'l. e,9. () I 
'l,C,J 

PARTICULATE FIELD DATA 

METER BOX NO. 
METER ,.rn@ -/-.-~~-,c--o.c::--l ;;.-------

Y= c, , ¥ ¥5 ?, 
PROBE l.D. NO.-~(~· l-2-· ~7 ___ _ 
NOZZLE DIAMETER, in. I,, OS-r 

ASSUMED MOISTURE, % / Z:::> '..-<.. 
AMBIENTTEMPERATURE__,.h"--. _,_'/ ___ _ 

BARO. PRESS.--"-'-A-"'-8:,,___, ~'>~l~---,,-----
ST ATIC PRESS. _,. , ? . -~-' .:'.' S 
NOMAGRAPH INDEX .:,Z s·e, 

STACK DIAMETER, in .. __ }=.J_' ___ _ 
PROBE HEATER SETTING _____ _ PRE TEST LEAK CHECKS 
HEATER BOX SETTING ~-----
/j. Cp FACTOR __ &~. ~S·~'t _____ _ 

METER O [) 1 S-' @ I 5 :--· in. Hg 
PITOTS I) 6) @ 3 / y in. Hg 

FILTER NO. --------- ORSAT _______ _ 

I 
✓ /j.p /j.H Vm Tm IN T"'OUT OVEN IMP. VAC. 

inH20 ft3. op op "F OUT°F (in Hg) I 

). . )- </'/,). h :,-').. 7 "I 7 'ii 5t ':> i. . .> '}~·:.-i + 1' 3 ,s- >V I 
:J... ') °tlo).../ fr) 7<i 't <;' t. 
-~. s~ 97 /. 8 5- c, / e 9Y' l 
J.. :>- <j 'i'L S- 'i{7 ;it 't ·7 ' ~.s- 't'il. 2 15- ~v <t ') G: 
i. '>- 1/..JrJ/. {) Y'-t 79 't) ' .2.) /!J.C, 'i 'I ''if <y (. ~ 
:2 • y- z. ,:>. 5 S) 77 '-t ' 6 . 

'2. s-- J'-'. J 8).. 77 '-t ;:.- (;, 
). ) ] 7· L <isl... 7 & t..f(,, t I i. s·· i..f <t. °d i- 1 ,s- y /4 l 

:J..-s- ~0,'173 S-0 7 y. t../7 C. 
)._ )- '9.).. ii 7.Y '( y ' .) . ~- 1,-Cj. 0 fj- I 7 s- '-,; [? c· "-•s 

,} )- 1s' y' 7 ~I ?'-t 'i y "' 2· y- '1 Y. ; 8" I 7', '7 i' ' ? , ~- I 07,~ ~o 7Y '-/Y ' ?-S l I 7. i..f 'J 0 7l/ yy ' ;;i, ~- tJ.7.u <g I 7'-/'1f 't 7 ,;, 
~-< 13'7.l ~I 7Y 4 ., ?, 

2..:, I '-I b. I ~J..... 74 '-( 'i (o 

l.'> ; .:r.5-. ' f?J. 7'1 '17 (,, 

'..l. ~- I lo S-. 2 'i-1 7'-1 S'O '-
II 7 'i. 5'9 o 

Avg. J:5%,--::J- D ./-:J:J~ :i .'50 l7-31 .730 !+9. 2.. 
TIME END= l '1 .., 1) <fl. 5G ~ 5t; I -, J-

lmpinger Volume Silica Gel 
Volume of Liquid We:ht. 
Water Collected 

POST TEST LEAK CHECKS 
Meter J ·,, ::> @ I '.'.:? in. Hg 
Pitots O I ? @ 3 I~ in. Hg 

l 2 3 4 5 Orsat --------------
Final ·':) (\ 2is- ,~ ~ 'i!, .)..,_ II Orsat Meas. Time CO2 02 co N2 

Initial }.} (17\J 0 1 ")o l 

Liquid Collected 1.19 131 
,, 3·L 2 

Total Vol. Collected 402. 
SB 

3 

II Nozzle Cal 11 D1 I D, I Di I Average I r I 
HORIZON AIR MEASUREMENT SERVICES, INC. . 

. \.' 4 



I 'LANT';::)V Lf: 
. DATE ll ·- 2.2- -- 05 

LOCATION '.:), ,::-,,, 1 \/.1..t\,~-::i:.-- , (i.\ 
' )PERATOR ·7'v - l 

·RCE F-l ·vl.Y-u \ 0---.. c:..,. • tl 
.• ~NO. \ .-""'-'-\'l..:;---
SAMPLE BOX NO .. ~c.._ot_._ ____ _ 
rIME START /").,;o< . 

P# TIME Ts AP 

I 
•p inHzC) 

.O.Oi'l.. 

I.J\. r2... CD \'57:=,~ ,J,;; e15 1
' 

I II \0 \-'51.~ 0. (;1'.l_ 

lo 1..:> l'~\< 0- 0 t).... 

4 ,:lo \ ¼O o .on ... 

'75 I-(,' \ 'Slt, ::'\--- 0,0\-;)....___ 

+ "So \~'2 O.V(<..., 

(r; (;,,.ri l""'it7---. tB✓ 0\'L 

.. ) '::tn \-S-:\- t 0.0C2. 

lt 8v 1·~0> o-on .... 

J 
,3 C(O \~«5<' 0, Dl '2.. 

1.. ,co \5'7"2- 0,0t~ 
I 

\tD l5z.~ I \ 0.0\"l.... 

j l) \l_ \::U, I 51..1 l 0-0"\L 

\l (~D 15 ".:l"'1 o.on ... 

lo \'--<D I~;.,<,; 0-0D ... 

c., \~ 1.c;·1~ o .01..~ 

-~ lw) l""I~ 0. Vl)-. 

+ \::t-D \Z:,Z..,y c). 0\J--

(o I 'xf') l~~r- 0 ·0\"l... 

~ \CCV 152.Y O·O\"'l.... 

4 1 ri ·i (">YO O·Ol'l.... 
-~ 

'."J. 1 \{") IIS4S 0 .Cl::l.... 

)_ ).)_Q \S2,(.., 0-D\.)._ 

l 2..::1> \520 D · Ol'1.. 

l,7iW :).1.-1... 0 --- -
Avg. tS'5\:D 

TfMEEND = I ~•1 a ... , I 

PARTICULATE FIELD DATA 

METER BOX N0._3:-______ _ 
METER AH ®~l.,_."~_,..S:.L.':\_.__ ____ _ 
y = 0 . .-;,,=:::,er 
PROBE I.D. NO. __,(""":,_,Q-="==---L-=-t -~--­
NOZZLE DIAMETER, in. o -9ct"1: 
STACK DIAMETER, in. ""12.. '' 
PROBE HEATER SETTING Ni. --'-----
HEATER BOX SETTING._:...::Ni,.....,,___ ___ _ 
A Cp FACTOR O · "6:..._I 
FILTER NO. ________ _ 

✓ AP AH \im Tm IN· 

inH1O ft' "F 
, .r-

~7"" ~=1.=n3 ()'\-

11.... Co Sq(o, C\ q!) 
'l.,~ bos . .-:o ~7 

\ ')__. <a ~lS.'1..-- \ ()1.. , '.J......C:, <ol'i .'-I \ o·L 
'2 , G:> •• ~ <s:>H.<o v.)~ 
'J...C,, kJltz-'2> \()~ 
J_(o 'c/£2. 0 l C¼, 

2,\:.? &Ce\ ,'2.. °"· 1... c;;, h~-S l~ 

2-"' (o ":\- q . -1 o::+ 
l_..C... 6~~~q Int.. 

Gt<6. 1<(0 l_.(o •~Ci<r. lRL qq 
). .L "::Ji...._:::i.. ~ 0~ 
.., .c, ·-=\.I~ .G, Of)' 

2,..C, 'l L~.,:q.. .O+ 
1..-G, ::t-""1H . 'x I cs-=> 
'1. .<:.:. +~?, .·+- lr--il--t 
, .. {., FIS?:> .Li Io·-:, 
1._. Co ~2~(o 01-
1..-l. :v:i 1.~ ID,) 
1..-& -:Z...<t::; \' 0 100 
l -6 =1.c:f f"'\ .. ~ iOT.c 

I ·1.(;, 1- ---~ j --. ,,._ Dl 
'" .J I~.~ -

(!). ,c.~ 5 i.to 1_ ).I .o'bbJ \oZ. .. "J 

'fJ 

ASSUMED MOISTURE, % ( 0 
AMBIENT TEMPERATURE--.·=~~,..,=F---
BARO. PRESS. <,~- V\ 
STATIC PRESS--.=-: __ '-_ .....,.Q:)--:c.._'-:._ 'S'"..------
NOMAGRAPH INDEX --"b)...,:2..,,Q""'--------

PRE TEST LEAK CHECKS 
METER L.•~5 . @ l ~ in. Hg 
PITOTS C7'7@ "5'" in. Hg 
ORSAT _______ _ 

Tm OUT OVEN IMP. VAC. 
"F "F OUT°F (in Hg) 

5,-- ltA. J;·~ '9 
~ \ L.i s- 4 
~ 4-tsr. ~--~ 
~ ½'?.> q.~ 
90 '7.9. ct ·--·> 

C"\_o :~ C{ ·'5-

4. I 5:, 9._. s-· 
.c"(~ 'S \ .C-:,.5~ 
c.;~y 5~ ct - ' 
i~ .. ':-:, ~ '°1.~ qs- .".::) L..1 ~-<:::" 

et.r.;-- sc; C, .s-
q'-t .c:;L q,s-
95 55 <~.s-
c:rt.~ .,I. 1"7'.s-
'46 ,"'1-, ""· s-
Cu~ :~~ Ci.~ 
c:cs- Sc:;- ~- - "'' 
"15 "y__ ~-' 
q~ . ",--:\.. ~') 
C.\1._ ,<S-=l ~~~ 
c.r-i.. :S4 =,, <;' 

0·2-- - 4. 'S"" .i:'.\-. 
ql S<is c;.J 
·- II/ -tXl,,,J 
~ ... ' 
lJl\4' - -

lmpfuget Volume Silica Gel POST TEST LEAK CHECKS 
Volume of Liquid· W!!~t. 
Water Collected 

l 2 3 4 5 

Final 
'"\ 25 u,- I :s" 2-~ 

Initial \_Q_:) (co 0 A'Sb 

Liquid Collected -12...<; (C+ ) ') lb 

II Total Vol. Collected ·3-:+3 

HORIZON AIR MEASUREMENT SERVICES. INC. 

Meter L.- cc,'> @ IS:: in. Hg 
Pitots Z2 @Zr. ) in. Hg 
Orsat 

II Orsat Meas. Time co, o, co N, 

1 

2 

3 

II Nozzle Cal 11 D1 I D2 I Dl I Average 

.;.U'J 
I 



PLANT 5 , 11,,,,, VA. /1 e-y L F . 
DATE I l ·· Lb - os-
LOCATION faiV--:• \/ 4,, it""-" - 1 { If.~ 
OPERATOR ::JW 6 

RCE "fl. IA<C- ~ ~,/;; ~ J l 
.. - .~ NO. )_ - (Y\Li/,L... '5' 
SAMPLE BOX NO . .....,C ........... ~ -__,_. ~----

TIME START (loS-o _::...=:......:......:::=------

AP P# TIME Ts 
•p inH20 

~\t, OD 1::,1-2.. 6.Ddf.t. 

\t \ ..0 \5\0 o .. .::.,,r'l.. 
l i:i 'L--0 \\:;02. (Q .0\ >-.. 
cc -~b tt..tqa., 0 --~ 12 

'n I...< A l5~lb t). t>i J. 

1- €...-"h \ 'SID O-Ol2,. 

{Q / .r', ,s~·l..- 0 . ..::,c 2... 

,) :J.., \_".°"-;:;...,. --:--, v. 0,-:2..., 

i1 -s:..-, \SYa> 0.0\2. 

. 'l t:iD \5.~0 0 - Z:,i 1. 

2- \cu l5"f'1 0- Ot2.. 

( I Lo \~~'D O· 012. 

- ~ 12 \·"\ b t.c::;;-1<!:l~ c!J ,Ol2._ 

\l I t-t, t,l'-::a..... 0•012. 

Iv hi:> .~~ 0-C,\2.. 

('-< IS}') l r:;-r. L 0.011 

~ \1,oo i.Jti"\<!/, 0 • 0\2. 

1 \~ \i.-b1.. 0 Ol-:l 

(p IC,4---, lslO o.o,·~ 
J \'°\I} ,~~ C> .0\.2., 

Li 1..00 lt:;"'-i""b o.otz.... 

.1. 2\0 ;-::::;;~ 0.01·2. 

1. .u.o l51>Cf o.on ... 

\ '.L3c IS-15 0,0\.'1-. 

~'ThP 2,_I..LO --. 
Avg. (5½~,'is 0 ,/<JC-15 

TIME END - / ' : 0 -:::1.... 

. 

lmpiilger Volume 
Volume of Liquid 
Water Collected 

I 2 3 

Final 33\ 2.2.2 'o 

Initial (OD /vO 0 

Liquid Collected }~\ \ ii- i 
II Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES. INC. 

PARTICULATE FIELD DATA 

METER BOX NO.:y 
METER AH@ /-. =--:,,-s._---'r------
Y= o.c1q·-qcc---'~.,___ ____ _ 

PROBE I.D. NO. C~ '-1 
NOZZLE DIAMET_E_R_, in-.-0-. -. -c.:_,::-.:,-.._-, --

STACK DIAMETER. in._.q_,'-~2..~'---­
PROBE HEATER SETTING~N'-"-'-f!>......,__ __ 
HEATER BOX SETTING.--=-N-'-'-A....:........ __ _ 
A Cp FACTOR_O_·_.~~351:~"'l~----
FILTER NO. ________ _ 

✓ A p AH Vm Tm IN 

in H20 (t' ilF 

·, l.,. (s;;, ~~ ·1-:,.., '-1-o 
1.c., ~~,.·q.. "'5 l 
'l., (o g30, "'::f- 45S-
:.2. .. ~ ~~~ ~ 
l,lP ~:>~Q, "1""" eito 
2. (... c6$=1- <2> '· . l&r l 

z... ~ <13,L,.,~f\ &fl 
~,(c ~~~~ ~.,_ 
2-'-' t~Yi~>S-,. 0 <:;"7) 
2 .. ~ 

_ .... _.,_. ~ 

.• i C(t.-, -~. 
C}'~.2. 2., b ~ .. 2..,; q'-t 

2 .. ~ qp ... -~ "'~5" 
'.l._, (,.I ~c'/ .2.l • Lt-~,_, Cfo 
·1.\.,. G(~.s- q0 
l.." q39_ :J_ Gfb 
l.l. C\'-t<i( q., ~ 
l.. G,. ct.s~.o Cc'.+-
1.e:, 9~'.l- ' q+-
l.~ q~, "6 C,y 

1. ~ ~S:5 t:t'n 
;)...(;. tl:jt:jLJ. 1' l"n 
·2..<.. too~~~ 4f.b 
)... (.. \01 ~ .. , 14q 
1-~ 1021.'l- GiC\ 

j 1/ -J Jr,·1.f. 4h~ 
, __ 

1."" ll<t,1!:,10 

Silica Gel 

f 
ASSUMED MOISTURE, % I O" / 0 l 
AMBIENT TEMPERATURE (o G:.,c.-'f'. -"f- ' 
BARO. PRESS. ~ · ·+&j 
ST A TIC PRESS. - ,. ,.::ro .,- : . 
NOMAGRAPH I-N-DE-X---::~..-~=-=g=------, 

PRE TEST LEAK CHECKS 
METER L ·OPS" @ 1-s in. Hg 
PITOTS ✓v-- @ "7 · S in. Hg 
ORSAT _______ _ 

IMP, 1 ·1 Tm OUT OVEN VAC. 
np "F OUT°F (inHg) I 

"'7 t-rr '\--1~ lt5" ·+ I : 
{.,-,,ct_ lt<a. ·:-:,. I:' 

--::.i. \ L.iC\ "'l r·. 

·-t:~ 5b ~":f- I 
·1-~ S"".l.. ,. 
,::T'" 51- ➔ rj 
~ ~ -::\. I , 
-::k::., '5""45>- -=,-
iYO s-~ """:J. r ; 
<n. S-i-- ➔ t . 

<x-\ -S=i 7-1-
'"11"2... ~ ·1. ! ; 
<rro S7-t ,_ L 

~3 5'L., + --

~ 5, ·-::i I 
<:',t.""- ~ ·:i L 

~ s~ + r--

~ ~ .,_ ,:s-1 
~ s~ t-5" 
~ S-<... "\-.~r: 
~ -5<... ''l --11 .. ,;;;: .. , 
~-l ~ ~-" I o· 

<ct-- ~ -.:i-.~r 
'BS '5--=\- +-~\",I -- .. - -II 

~.+ I l 

We~t. 
POST TEST LEAK CHECKS 

Meter 1" · O.JS @ \ -S in. Hg 
Pilots 7 ....-- @ S in. Hg 

L'. 
4 5 Orsat 

l::,_~ II Orsat Meas. Time CO2 02 co N2 I 
l I.. ( ':\:-- I 

1--1 2 

7' 1)(\ 3 

II Nozzle Cal I D D- D, Avera"e 

i,,UIJ 

' 



'LANT-'.:>VL-F 
DATE I 1-"l..~ -c., 
l_.,OCATION"5,.._:, \(,4,,\\.-..y,- _, (Y\ 
1PERATOR_=·='"N'---'------=----_,,,....,.-

.RCE "'Fl ,A,.,-(' ,c., \ \ll L G--l \ \ 

• _,,i NO. CA ?, iM. '-1.. l., ,--

SAMPLE BOX NO .. ___,._C=·q-=-· _____ _ 

rIME START t\ !.:J..0 

P# TIME Ts 4 p 

I 
OF iitHlO 

A 12 OD 15~) D. Ol :2., 

I I\ \:> ,~,_ 0-CD,_ 

(J ~.lo \~\...-l"'"'\ O -u, 'l. 
' 
i t:j .)D t-=;-L "'l... 0-0l2_ 

',f· \...( () ISDS 0-0("2, 

+ ."5b 1-SlL, 0 0\2. 

(, be 15~)..... 0•0\2 

5" '-:Jn 1."C"£.n 0 .0\2. 

¼ At) \5'--\ )._ O•C\.l.. 

I '\ CIT.) \55~ C Ot'l.. 

'1.._ l"° LS"2..b 0 · 0l2. 

I l /lO t 5"tt 0 0,1.. 
I (\\L \')o ISto o-v<l... 

\ I I)() l~10 c, . .::,,2 

\0 \~t) I .t.;;;;r r. C), Ol2.. 

'l I '2) i t:_-::i.Q 0 Ot.l... 

<-i<" \.\:.0 lS-Lc'b o -c-,2.. 
·1- \::}0 \'5~ 0 C.,\1.. 

l, 1% l~' 0-0\J... 

c;-- ICfO ,'S-=bJ 0 D ,'l.... 

~ 11-'JU 's,:-c;-·~ C,Oll... 

~ ·uo \~G'L 0 ··Dl1.... 

2 :no 1.5'¼ 0·012. 

I ).?j) lS2..L ,0-i>\2.. 

:"-.'ToP l."\.h - ,_ 
Avg. l5L1l1j 0 . I 0"'1, ~ 

TIME END= I~ '.'! ~,..__ 

hnpiilger Volume 
Volmne of Liquid· 
Water Collected 

I 2 3 

Final 3-~ 21& ":f 

Initial \00 iVJ 0 

Liquid Collected X);6 lib -q__ 
II Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES. INC. 

PARTICULATE FIELD DATA 

METER BOX NO .. _.,__ _____ _ 
METER .iH @_\'--":t,-'--"'~-2'.\~----
Y= c, ·"1"1."°\. 
PROBE I.D. NO. L~l:t 
NOZZLE DIAMETER, in. 0 <1.~ ,._. 
STACK DIAMETER, in._4_,·_..,2'--'d ___ _ 
PROBE HEATER SETTING____.(0'-"---~..c...._ __ 
HEATER BOX SETTING__,W.-=· a,,,.._ __ _ 
4 Cp FACTOR. __ 6=----'i(:,.._-..L.._ ___ _ 

FILTER NO. ________ _ 

✓ .1.P 4 H Vm Tm IN· 

inH20 ft' "F 

' ·1. . \,, 031. 7>"1'1 % 
l...~ O½ \ .l:i q, 
·1-. "' 050. to ~ 
·1.c. O'S't,\,+ q,s 
·i..c.. ()(;to. '3 qq 
£,•~ o~.o loo 
L-~ i~ . .'2- /oi 

2.<,; oet'-- !) I Cl... 

l.-'- i o:r. ") /OL 
l..~~ l\ L( • 4- lo~ 
'2,.G, i ').:\ .'-1 IO~ 
2,(;.. (7>311 l~ 
1-.c.;,. k /'-4 2 '" J,04:; ICC 

\ ).._b t,,_ ~ lC'l.. , 
) . (.. ( (ol. 2 .. IO'b 
:)._c:,, I~ ,c:..\ \DJ... 
-2..Jo \~,f- )OJ 

2..-" ~g.,<a lo '.l\ 
·l--, 1'1-c ,0 io-, 
l.. (.;, ]Al.·-:,, ic, 

l..~ 'l. \{...,. -- \0:,:, :::, 

").. -"- iu.·~ {01 

. 2." 1.1:, '-t I q io, 
I '1.-G,, ).., '-t~. 1.., 9~ 

Y" - 'L~~- '4,""\~. --
:l .lP ·9 '} I. 11'i l 

Silica Gel 

ASSUMED MOISTURE, %=----"/,-c'D=::,. --=-=--
AMBIENT TEMPERATURE t;,>'5-s:' t-
BARO. PRESS. 2•.-,, 3-'i. 
STATIC PRESS.=-=·,=-'..:..,..;,'-·-'-','-:::------­
NOMAGRAPH INDEX ____,,J.,.,.·:;z_,....,c"""'-----

PRE TEST LEAK CHECKS 
METER i.. e,,:.,·r@ '"" in. Hg 
PITOTS ✓"'- @ :;> in. Hg 
ORSAT _______ _ 

TmOUt OVEN IMP. VAC. 
•p "F OUT"F (in Hg) 

~ 1--4 L;:; (.,,.;, 

$.~ 
1 

L,r; G:... 
~ ¼<o (o 

~ L,=, (c, 

15 ½ct 6.-; 
<ii;7- "-IC, (o.-5" 
~ S-0 lo.S 
~~ Sb G, . 'S' 
<t7 5---0 lo.-;-
4'() s-1 (o. '5 
Ci ( s-, f-.·i" 
ct ( S7 "'•' ,, ... 

<.;:;-""' .=,r--i <--$ 
~o s-~ (.,... ~' 

q, S-0 ..,_. 
9D \ S:\ ,""\-
qo \ s~ -:i. 

<\ l 
I 

'S~ ·+ 
ct.r-. .S'-, + ~, 51..i ·+ 
«::\ \ C::-1.--. + 
1o I S, 4-.~ 
9o· S'-, -:+.C 
Set· ss- ·1-. s-- ,,~ --- ---
94.~ 

- -

POST TEST LEAK CHECKS 
Weht. Meter l, . CV -~ @ t 5: in. Hg 

Pilots V:::: ,,..,..- @ /,./ , :£ in. Hg 

4 5 Orsat 

"2.,)S' I II Orsat Meas. Time co2 02 co N2 

~ I 

3\ 2 

~1,,1:l 3 

II Nozzle Cal I D D- D Averaee 

iU, 

"' 



P# TIME Ts AP ✓ AP AH 
"F inHiO inHiO 

J-/ )_ I (.J:> s- tJ.015, -- ~-~ I') 

I( 7S- /,r;..o !J, u (S- 3. y 
le I~ I c;-1<' '7 0.,(;)JS ,.b 
9 )J.S- I ::;,-t 8-- fJ>.0/), 3. 0 

i· .30 /{p/l. (.9 & I 3 ·,. J s·-
7 31. s.- II t <t ')_ {;), c>/ '-t '.\ . _c:, 
& l.f<; /60?-- 0. {!)I() ]., 
s s~J .:::,- /bl L I iv//) J. s 
'1 to I S-t'? i ~~cJ JO J. :s-
'") '17. s- I 5-7 i t9.dJlt? ) ~ 
2. ?S" J '>'fO C). O I ,J )._. s-
i S'l.< 1s·7 9 0 .(II) J. c;· 

(l It 90 I ~- >H~ {), 010 2. 5·-,, 9 7 s~ l/$c,2 O -~Pl o J. > 
to /v 'z> /St; s~ (!).['(0 ::i. s' 
7 1/J..,e;; 1s-7 '-I 0,t)l{P J. r-
g- 12 O I l. /JI 0. '/ 0 :)_ ~-
7 1/;;i.,.) lh/1., 0~ ,)/0 i. 5,-
l n :r-. / h o I 0. ~/v 12.~ 
~- / '1J.' >~ I S.-v k c>.u/o l'.2.) 

'1 lfo /1!,IJ'i '9.C/1.) :2, c:;-
) IS? S I>'> I &. ll/cJ 2... J· 
2 i (e, c;- I.,, 0 0 ,?.,Pfc _2-. s-
{ 17/J.S Jt:;C,D 0.010 -<'. . .> 

I f?O 

Avg. J5J3. I O,/o<f6" 2 ,76 
TIME END- J ,I)\ "-"4 "\tl 5(} -

lmpinger Volume Silica Gel 
Volume of Liquid Weht. 
Water Collected ,14 I 2 3 4 

Final ' .3th 123 :;,,. -~~ 

Initial /:» )]::) 0 '2.')o 

Liquid Collected 16'+ )3 'L a+s-
Total Vol. Collected ~ 

HORIZON AIR MEASUREMENT SERVICES, INC. 

Vm Tm IN 

ft3 "F 

~
1 Y8. s·oo /I) 'I 
~S~ . ..., /Ol 

q l, 5(' °' /07 
o/]'t.3 iO 1 
71S~.-·5 /08 
°l1S.4 /IO 
9199) /I{) 

Joof i" I I ( 
I ◊/ 8. 7 l I l-
I o'J..lo , .l... I t 1..... 

l;J/. 7 I I 2 
3 '?. '-7·- II). 

'-Ill. o,o It J 

Si.') It J 
s-~ (.., 1 I J 
c: '5', '¥ ( I ( 

ASSUMED MOISTURE,% /() % 
AMBIENTTEMPERAT{)Ra

7 £: z: 
BARO. PRESS. dS'. ID 
STATIC PRESS. - t:.9, C!C!) £ 
NOMAGRAPH INDEX d s·v 

PRE TEST LEAK CHECKS 
METER IP. fJv, <f @~in. Hg 
PITOTS ~ 16 @~in. Hg 
ORSAT ______ _ 

TmOUT OVEN IMP. VAC. 
"F "F OUT°F (in Hg) 

1/0c/ ~ S~'t ~<,t /( 

lo <t ;). s--, s-o 12 
IDS,~ 2.fp.o 7~ i 3 
/Orf, )-.s-·6 ~....., i--J 
1 fJ /,, lS'Y '-f) I J 
I tJ '7 ')(,,..{) '-I 7 I I 
/Of .J ~A i/) II 
l;) ~ ~.Sf Y) (( 

/09 25 .. >' 97 II 
ID <j 2 J~z '-f 7 /1' 

/I 0 2 $-'- '-17 11 

I I I ;is- s·· Y? /l 

I I(!) ). >-7 47 // 

// D 2 s ., '1 "-17 (I 

It t 2 .. ' -., ~ '-f ) Ir 
I I I ;) s ·t 't? I/ 

7,.?-0 I I 3 /II JS''-f 7i // 

ffD · 3 /( ~ /// .2 5" 2- -I Ji 
g-7, k, ti 7- It I 25- 2. 'i- J~ 

9 '-f' '3 I I i I I o 1-s--1 '-i y 
/02... > I {I I ID ')) { ~K 
I l t, · 0 /07 I<.) '6 Z :Tl 'tr 
ii 7. / /0 2 Io 'f '2....>I 'If' 
I 2'-f. ·2. /0 I /c>I '2 s·, y~ 
II 31 'i7? 

(S3-Lfr3 JOfJ .'/ 
~: 

POST TEST LEAK CHECKS 
Meter 
Pilots 
Orsat 

-.,.) . .;J O <f @ I .$ in. Hg 
er ¢:: @ 3 7 ) in. Hg , l 

II Orsat Meas. Time CO2 02 co 

I 

2 

3 

II Nozzle Cal II D, I D2 I D3 I 

11 
lt 

l t ,, 
{( 

It 

It 

N2 

Average 

?nq 
I 

r ., 

i 
! 

f 

I 

l : 

L 
L 
[ 

[ 



>LANT ~ /t.-7 t .. (~.l/4'f lf 
DATE IO/ l'if o.s- ' 
LOCATION QIMI C .q 
)PERATOR.-=---'-(:"'-': -=-5· ______ _ 

, muRcE Ga,___,, I 
· RUNNO. J.Ctt,-h Cf.25 ?411 

SAMPLE BOX NO._-------'C.:=....--'~I ___ _ 

fIME START 0 8:: / 0 

P# TIME Ts /l.P 

I 
•F inH,O 

IA-U <') /s-tf O,D/() 

I 
Ii 7,.s- J ,- )-.., ) 0.010 
(c:? /S I 5'-l'i cJ. Ot' P 
? J.1.:S- Is sl D-c:>1° 

I ~ Jo ( ~-'t .., c)' ,'> /0 
'7 37 .. S /<;J) 0~.91c.) 

6 '-i c; iL J "l.,.. D- <)ID 

~ 52.Y Ito ·2- o c9' cJ/O 

4 bO ihol (9J; /r) 

1 '7.y· 1 b s,-D 0,'5( ;J 

I 1- 75- /G 2 3 c),c)/0 

I tJ s·- I s-9 tr r.!J ~cJIC 

ltJ 
ll. '70 /Gu 3 c) .. c)fo 

{l °17. )~ //..,l'-/ CJ, r:,( 0 

lo /tJ 5- ( s.,~ {J,c:>to 

I ? //). ,Y I loll (!)_ i> ( /;) 

~ llo I &4 > <D. ()10 

i IJ.7 5- ,~~~ (?_c)/v 

I L /JJ- . I G l. l 0_{)/~ 

.) I'll s· I (,, o '--I D. v/ o 

! 'i {S-0 I S 1 5,. D,ut o 

I J JS7. S I&() l c?, Ot() 

7- /65 ,( <£;'1 t Q .()/ 0 
I 
I 

i7).. s· lfs>Z.v I 0,1>/t) 

I 'i( ,7 

PARTICULATE FIELD DATA 

METER BOX NO. 7 -~-.,,o;-.,.....,.-,--=---
METER,m@ l ~ S C 'Z:? 
Y= o. 9 8 Sb ~ 
PROBE I.D. NO. (' Q. - V 
NOZZLE DIAMETER, in. Z (:) 5 ~ ) 
STACK DIAMETER, in .. _ _,~....,•,;,,,___·_•. __ _ 
PROBE HEATER SETTING r -
HEATER BOX SETTING -2~t-C? __ _ 
/l. Cp FACTOR. __ o_.c,};_·,..___ ___ _ 
FILTER NO .. ________ _ 

✓ /l.P /l.H Vm TmIN 
inHiO ft3 "F 

2, s- /./Y.2yf 70 
l.s- 1'1(. s- "7') 
).':>- ( '-( '}, ' ·7 . J- )_ 
;?. Y' I s-s- c; ¥"~ 
;,),5- / 6 3. 2... ¥"Ci 
2 s~ I 1D~ '-I· c;o 
2.s {77,. 7 1). 
2,5 I 'if-'-t, 7 9~ 
J . .s· i1)., 2 <fl )._. s- ( 18, '1 I c){) 

~- sr Jot<~ (&o 
2.,) ~l J, t I OD 

'2. ') 
~ 

2J.-/~Y/D /oo 
2. s- ~~9,0 IO~ 

2.5- A- 3 b,, (.. I/ o'! 
2. j- 21..lt./~~ I c)c; 

.J '!t ). s,' ~ I Io 
'::i . s- ) <;C, '• '-I / / 0 

:z. s- ;).f.?7, 0 // I 
:J.S- 2 / lJ • (.p I I I 
'2. )~ 2nl,ri-. I I ? 
). )- J'~, 5 I I 2 
1. s- J.°J'7.' 

,.,. I I J 
?..,) }OS, o I I '3 

31/, i·S (; 

ASSUMED MOISTURE, % / 0 -;::,:_, 
AMBIENTTEMPERATURE_~g-.._.z«---"' __ _ 

BARO. PRESS . ........::..::.2c...:.<;..;.__ ='t--:c------
STATIC PRESS. ·- 0, ;9c!.> s· 
NOMAGRAPH INDEX ..( .S~D 

PRE TEST LEAK CHECKS 
METER i) ,?c.~y@ I> - in. Hg 
PITOTS ~ 0:@ 3 } in.Hg 
ORSAT ______ _ 

Tm OUT OVEN IMP: VAC. 
•F "F OUT°F (in Hg) 

& } 2. ':{'" I Sci g-
G '} 2'S't .5- t_,/ $ 

7 '2.. :J s-r.. .><'.? g-
77 J.. s "J;- '-I'% i' 
7:Y 2:rs-- 4} ~;.... 

78-' t2 .t:7 ·'1~ )(...--

b-D bl-~ 9 o/-7 /?-
ff ~t l. 'i{" t, l/7 J-
8b )b/ 't? c; 
~fr- 25'>1 <-;·; :J 
15 o/ "J-5"', Y? '7 
'70 :,2$ > 4? 5 
9 7 ?. (_ c) .s 0 ' t ?'/ -2 5-g- Y7 9 

/ t> I 25- {, Y'7 1' 
I ot 2 ,r- I </7 q 
/OJ 2'~7 97 5 
I O'-j ·2s" I 47 r:; 

Io "-I ). $'(,, 4-7 <; 
I ;) <l"' ') 5·,1:, '-f 1 9 
( () s-~:.1.)--; '1 7 9 
/J t .J;)-c; 47 q 
I c:> i, .JS&- <t- 7 9' 
IO 7 :)-6 I ~ 7 

, 
Avg. I Sc;J.· o.rouc) 2.fb i7 7. b<tf 9),, '( 

TIME END= triJ I I l 1 .(f") ,t(/J_ 
5'B C, S'/3 -- - ,I - -g 

lmpinger Volume Silica Gel 

I 
Volume of Liquid W2ht. 
Water Collected 

I 2 3 4 5 

POST TEST LEAK CHECKS 
Meter rJ-c> C) ( @ I S in. Hg 
Pilots _g( fY @ -~ / .) in. Hg 
Orsat 

I 
Final ~tfl/ IJ/ 2 ') 9r· 

.. 
Initial too I 00 Q 2,) ...... 0 

II OrsatMeas. Time co, o, co N2 

I 

I 
Liquid Collected 2'ft 31 ~ '-f s-

31 l._ Total Vol. Collected 

2 

3 

:58 II Nozzle Cal 11 D1 I D2 I Di I Average I 
. 

HORIZON AIR MEASUREMENT SERVICES, !NC. i 
. ,,,...-

i.:.U~ 



PARTICULATE FIELD DATA 

PLANT S.1 . // 
DATE___,IO'---f-'-¼-f--'c......<---,--+,----­
LOCATION~f'.-..LC-1--"-'---""'-"-L.l&.ij<---­
OPERATO ·~--------
SOURCE ff,r-L t 
RUNNO. J C, .... ,:;zq f'>Jf.l 
SAMPLE BOX NO._-'---'{~/ ___ _ 

TIME sT ART__._(J4 a:,,__o=· ...cl...__ ___ _ 

P# TIME Ts AP 
"F in Hp 

11-ll 0 /s-g 'l. 0. t.? { 

r, 7.T ts-&--, i9. cJ ( 
I ,., I':::. IS) 7 c;) .. c..?( 

o/ l-2_.S- /<tC,5- t), (} I 

f )D ' :-J.S'" c). V( 

7 37. s·- (5-·'-17 o. i) { 

t;, ..,> /sS-5~ C>.c)/ 

s· S).S- /1,, 03 (). () ( 

't (p c) iS-'I' f>.c..?f 

J G. 7. s·- /S-37 u~01 
·t 75- 1~·-41.. m Ot 
I ~). s-- 1s·'-t~ c!}.!J/ 

fJ. { 2 ?o IS- & 'L. °' •6 I 
t I 17. ··-"J /SJ? c9t 0 I 

I fJ lo 5,- 15>- ~-, i>.tP/ 

7 /12.)- tS-2-'1 [),ii/ 

r /1.o JS i)"1. d. tJ I 
7 I )7. s- /.) 1 ( 0. (/ { 

' l)S- IS5<; [) .. tJ, 
s- /'{).., 5 .. r SJ 1 d).,J/ 
y I 5-0 i.$'1( ~. rJ I 
J I S-:71~ (S,-&?D ()_ ~, 
l /1. y- / r 20 o.vt 
I /7J,S l'-18~ <J. PI 

I Y1J 

✓ AP AH 
inH20 

2. 5-
). . s-
:]. s-
~- s-
l . S. 

~- 5-
).1 
;2.) -
;;l. 5-
2. s-
).S-
?. :r 
7.. .. s-
i. s~ 
J-.~---~-S 
i, ~-
:z.. s--
'}. . ~-
?.. <..-

J... ,-
)_, s-
~-s-
').. s-

Avg. IS'l-1., Qpoo 2.5-0 
TIME END= /JS') <tl <'D 5B --v 

Impinger Volume Silica Gel 
Volume of Liquid W~ht. 
Water Collected 

l 2 3 4 5 

Final 719 17 [p J :J. ~ y 

Initial /&o /tlO 
\:) ). s-D 

Liquid Collected 'lJ9 )6 1 115 
Total Vol. Collected 316 

HORIZON AIR MEASUREMENT SERVICES, INC· 

Vm Tm IN 

ft3 op 

SC/t. 5'-19 6h 
5'55, S 7& 
56'=,,'-f ·7g, 
r;&t;. "L ?17) 
S') J. (,, . g---1 
~~o ·1 'ti 
f¥7 'B' "' sc:,..,_, &'")... 
(..,(:)). 4 0 <(°).. 
(s, Of. ).._ 8' ,;2 

bl'-,.1- S:--i.. 
& 2 '1. ) $;-2 
b ) 1>_'1'/0 S"?? 

'137. S 7 {:l 

b4'-f.i 11 
6 ~ I. L 7'7 
6, .r 'ir l g--v 
l. G 5. I '1'5-
lo71 -;.... 77 
b'7tf • ..,_ ·7 t, 
/;f,{,. 330 } 'f 
b~3 ~ 73 
7 CJ.:?. (.? 71 
']t-".i~. b /_ 7 
7 / J . l ">-4 

/6 .. "}-. /0 5 
»' 

ASSUMED MOISTURE,% I c:' Z, 
AMBIENT TEMPERATURE Z 7 ' 
BARO. PRESS. :.l 9"

2 
1 s·=i'-'--'------

STATIC PRESS. - c:). c::>c:> .$ 
NOMAGRAPH INDEX ,Q S.~ i) 

PRE TEST LEAK CHECKS 
METER c.?. •• tJ 7 @ l s;- in. Hg 
PITOTS c, d @ 3 / S"1rr. Hg 
ORSAT ~ I -------

i 
i 
I 

Tm OUT OVEN IMP. VAC ·. r (in H~) ( "F "F OUT°F 

7 f~'. '2 J.. ;zs-1 ~'--I? 
£,) .)>7 "/ &;, 7 I,' 
70 ). s-). Vt,, 7 Jt 
ti 25-> 't (;, 7 I 
i)... ). S!>- 'i & 7 Llf 

)J 257 y, 7 rR 
7't l s-t: ¥ 6 7 I : 
7'-/ 2 :,-'-( '-Is~ 7 'I 
75,- 'l. >°L l..t { - t ,I 
76 l':1 s·-f- 'ts-- 7 I 
71,, 2..~-y "t' 7 r !I 76 ~s-t; <t b 7 
7 s-- Z.5"'--J Yr,,. 7 LI( I:. C, 2sto Y7 7 
70 257- yt., ·7 r , 
11 ~s-s- 't t, 9-' 1

1( 7:i_ ):_s··4 ~ s- g,-
·7 0 ::J ~, YC s I, 
70 :isl- c../ 7 y ) b Fr ?. 6 0 1../ 1 :r 

lo b ·2rs- 4&.- y I . 
L '-I 2r-t. 13 ~ ·1r 
~t., 3 ). s- .)- '-+ °') ~ 1

11, 

b J ').. s- .s- '-/ :1 ;;- I 
JI 

?3 ... 9 I II 
50 I 

POST TEST LEAK CHECKS L Meter c) .CD 2 @ _/ s·- in. Hg 
Pitots-ff-=----p:=-@ j; Z <,.., in. Hg 
Orsat ;- 7 

II Orsat Meas. Time CO2 02 co N2 

I 

2 

3 

II Nozzle Cal 11 D, I D2 I Di I Average I 
?10 



Data Sheet 
CARB Method 430 - Aldehydes 

Client: Wc,g; 'fe .Mr.,,v, ""~/-Men r 

Facility: 5; ~ i L F 
~-7- 0'+3 Job No.:--~_.__ _______ _ 

Run No.: I 2 3 
Source: /:"It:,: lr(J II I MC c:,-.; I I Date: 10/1'+- -lrt'/os 

~ I 

Run#1 JO //3/.:J-< 
' Start 

Time, /32..0 
Temperature, °F s:-s 
Barometric, P .. 2x-. ';):Q 

Relative Humidity, % ;f/,.)(1 

Sample Rate, #1 /OD cc:. /2. )2 '.)(C, 

#2 /00 Cc.. /?--1-J ~c~ 
#3 (o0cc /}..<;} sec:. 
Averaae J.2- s I sec 

Rotometer Settino cc: /1mit-, q-·7-9. t{ 
.., •D-f( Leak Check 

Run#2 /o/r'f/o5" 
Start 

Time, ·735 
Temoerature, °F ·,-u 
Barometric, P,. 2 9- If 
Relative Humidity, % /!J ,.{) 

Sample Rate, #1 i-:::::,D c·c: 12-3~ S'cc 
#2 /vc:>cc l2-5)..5ec 
#3 / -oo cc:. /2 · 4'-t 5Cl 
Averaae N,ti /2.l/'3 '$Cl. 

Rotometer Settina cc/h-J1'J.., 44fSJ-. + 
Leak Check Ok 
Run#3 Jo/ I ,g--jo-1 

J 

Start 

Time, 0}3'8' 
Temperature, °F 5~ 
Barometric, P .. 2 <f, . . 9-2.. 
Relative Humidity, % ..tf/./f} 

Sample Rate, #1 j o) c~ C /2..',"0 5'ct 

#2 ]-OD CC /2.'S") sec 
#3 JDvcc /.}.. - '-t')· S6e-
Averaae I 2- • 11 ° S( c 

Rotometer Settino cc/,,.,., Jv, 4-of. s 
Leak Check 

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\Forms\CARB Method 430 

End Averaae 

1.92-0 JI/,. 
~7~ ~,,S 7; 
:l-<ii-, ;i 0 2.'6', ?-"D 
.fl/,J] 

/2.&-r~ 5'e, l. 
/'2-C'i 5'(.t 

I 2 · "f .I s-e (., 
i2.. S5 sec 
4-?4Er- I -q·~<i?". 9 
orr 

End Averaae 

/t'!p . 
~S<fn . ·7'if 

2.9, I J 

;fl.4 
12 -lf-5 )CC 

I 2- -4-3 SC<. 
(,2..."'5) Se. c: 
I 2 .lf tf" s-ec. 
4-01.s· 
oh 

End Averaae 

/53?<, _ 
<;£''··1,n 

2<o,9).... 
/!J,A 

I)... 't<t ~ec. 
I J__ s-3 sec: 
/) .t-t t> 5CC:. 

/2- 4 6' sec.. 
lf'fS}, 5 

-

211 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: _ _)=-<•·_,_/I_~-'--/_· --"1/_"1_/_J C-'-'f'---l_F __ Date: 

Run#: 
I I 

I Job No.: _ _._w_o_· _7_-_0_4-_3 ___ _ 
--------

Source: Fle1ve. # I (,Vlc6-'11) 
/'+2 °f Ort 
/GO :if Wcr 

S.f. 13 7- 5 5_("_ / (':JO .. Tqr; f'.C,. 

Time Landfill Gas Condensate Flare Fuel 
Flow Injection Temerature Pressure 

(5C F,M) ( ) (OF) ( ) 

JDS5 /1-)'f( A/A /6'29 ~A 

f ffu J 3·? j //30 
I 125 ;3-}-a- / s ')) 
I 1<-10 I 356· /58-C 
//5r I 3 7 I {?02. 

/LIO I 3 JS ff I 0 

121s· I 3 7 I /59~ 
I J... 4-✓ I ·3 55> IS9'-t 

Avc.1 J 3 6.'1. J / 6·os.o 

Horizon Air Measurement Services, Inc. 
H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

--•.-1 ................ 
_,.-r_ "f'UW-YV'" 

Fuel Temp 
(OF) 

- --
rrlffl,rr ., .. ~ 

/1/,<l 

I 

I 
I 
! . 

222 



OPERATING DATA 
FOR LANDFILL FLARES 

Facility: __ S_i_h'1_1 __;_V«_e;_l_lo_,_y_L_f_-· __ Date: 

WQ't - 01.f] Run#: Job No.: _ ____.___ _ _,_r ______ _ 

F'/??vc, +f I (A'lc~Gt'IJ) 
--------

Source: 

<- P 13ll. :;> • • 

Time Landfill Gas 
Flow 

( 5Cffr\) 

I 3 3 ~ /3 /9 
I~ S"'D j 3 J..O 
/If OS° J 3 DLr 
/lf20 /1"5]_ 
/435 J 3t:.to 
/t..t-Sv /32..v 
I Go--S jy.JO 

Ave )3 2-2- ,0 

Condensate 
Injection 

( ) 

NA 

/ "to ~ ?" Dv1 
JC,2. 0

(-:' VJ<?..r 1_ 

Flare Fuel 
Temerature Pressure 

(OF) ( ) 

/5 J~ NA 
I CL) 

/J3 -2.. 
j tf '5lr 
I t'Lf3 
I t,'i.f- 2 

I t"t-t/ 

/t"33.1· 

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

__,o- :Jr 
Fuel Temp 

(OF) 

NA 



OPERATING DATA 
FOR LANDFILL FLARES 

Facility: _S_J Yh_~ ~;'--• ------"\(.__,•_;,y J'-'-J--"'t,_,_y____.._i_F __ _ 

Job No.: fNV). -0 43 ~----------
i="J v, VG $1 I (M (; G ii l) Source: 

7 

Date: / ::;/ 11(:r5' 
I I 

Run#: 3 --------

/e+O "'( p Y-1 ~-. I Yi H20 

, . S.P /350 
Time Landfill Gas 

Flow 
( Sc F/Vl ) 

/53~ /32.9 
/5~0 I 3 L-r 5 
1 c~s 13 3~ 
f [2o I 3".fU 

t 635 / 35} 
/ 4·50 l33J 
/'70 S / 3 2-) 

Ave.. / 335', 9 

Horizon Air Measurement Services, Inc. 

Condensate 
Injection 

( ) 

NA 

-jp. 
~ JI"' . . 

IIJ~~ f '/it:. r 
16·~0 "f T 7c 

Flare Fuel 
Temerature Pressure 

(OF) ( ) 

/ t'3} lfA 
jt3 9 
/C3]-
f l!'C5 
//"t":5 
j6t-t) 

/t'3 ✓ 

ft<.f<-t. 9 

H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel Temp 
(OF) 

IV~ 
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I . 
I 
I 
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I I . 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: _5---'---t ~-' _V._'i _I 1.....L..ey_L_r __ _ Date: 

Job No.: ----"-W--'----D_1-_-_0_'-f_J ____ _ Run#: 

Source: FI?, V l '# / (MC. (!; j I/) 

Time Landfill Gas Condensate 
Flow Injection 

(5.cFM ) ( ) 

/330 C;JJ .I\IA 

I ft'JO 707 
/430 ,5:JS-

/5·-a·v 7·-:::iO 

/ 53 ·o 7n) 

I t' ;),.:} 702 
//3'0 t'J~ 
It -VO £J? Jl 
/7 3 o 7~-:> 

/~::>O 7 D / 

1~3° C77-
{.JOv tf':Jr 

AVc ,·.9.<J. ·7-

Horizon Air Measurement Services, Inc. 

/3/ :>~ ~r]I 

/l)3 =-f w~ r 
T Tc -Op -

Flare 
Temerature 

(OF) 

I 6 -os,-
{tf'/D 

/£1 J 
ff/S 
J.r/2. 
/ 6 I~ 
/ s (>$ 

it' I? 
I c2.-o 

/6'22-
/62'-( 

/t 2 3 

/113-"J~ 

H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel Fuel Temp 
Pressure (OF) 
( ) 

.#Al -IV/J 



,' 

Facility: 

Job No.: 

51r~J 

OPERATING DATA 
FOR LANDFILL FLARES 

Vv-1 \ tv LF Date: 

wo -~ --04) Run#: 

1v/1'fbs 
I 

2 PA/-1
1 

ALO ,Cir HcL . 
(Mc:611/2 

J I ) • 

Fl 4 v C, ~ / 
i 
i 

Source: l 

l ' 

Time Landfill Gas Condensate 
Flow Injection 

(,S-CF/t") ( ) 

073v ·702_ 

D'B~ 7 0 -s· 
OS-3v 70<-/ 

T- TC 0() . --

/35 =>r Dv-1 
,?8- ... (, W{~ r 

Flare Fuel 
Temerature Pressure 

(OF) ( ) 

/59~ 
/520 
I-S-1~ 

,-

Fuel Temp 
j ' 
! 

(OF) 

. I D9DO ·1 Io Ir;~ ·7 
O'J3v / c9<j- I b c9D 

'). I <.? &o ·7 I 0 I re, 2_ o 
( D 3 D ·7 0 '--{ I s ,- 'r t; 
l t o o ·,o). / 5 (9 J 

i -

I 
l 

t l J O 1D1 /{, OD 

/2._c)O 6 °1 'if 1 (o IC· 
l 1., 3 D ) 0 z_ { (, z_ ✓ 

I JV 1} 7 e,? J I 6, I V 

l J 3 D ·70 . 'S:- I r;, I I 
l'-t c?V - -
JL-/JO ) I 0- I t, ;:_, '-I 

Horizon Air Measurement Services, Inc. 
H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 



OPERATING DATA 
FOR LANDFILL FLARES 

Facility: 5·;Y11J //4/k_Y /~/;// 
' 

Date: I D /! 7 / 0 ;,,.~ 

Job No.: IA,> 07- t}l.f) 

Source: Meti-e ( ./t'! c G/1/ 

Time Landfill Gas Condensate 
Flow Injection 

( 5c f 4" ) ( ) 

og 1s- /~ 9 )-
O 'if '-t 5- ]Ol 
c') ~ rs- h71 
0 Cj '-/ 5- "70&; 
/ ,:tJ ( 5- 70J 
i cJ y s- 7 O ")-. 

// I>- b ~ « 
// '-{ s- 6 77 
I 2 / 5- /4 5 y 
I )... '-/ y- 7cJ L 
I .3 Is- tiCz 9 
I 3 <-; 5- 7 O 2.. 

I '-f I s- & 'i y 
I '-f <t 5-
i r / .i-

699.5 

Run#: 3 ?4 /I 

I 3 9 :,f Pry 
9 .9 ° ~- lV t , 

Flare Fuel 
Temerature Pressure 

(OF) ( ) 

I '7 Z I 

l'->I 
/0 'ft. 7 
/t 1 I 
/t,/s-
lb Y</ 
/ 6 '-f) 1, ·'f { 
/{p ')..7 

//oO)-. 

I c <f &---
I '7 s- '-f 

I ' ~ 7 

It 36• 2-

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel Temp 
(OF) 
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Facility: $:hi 1/4 {(e; 

Job No.: (,Jen - 0'1} 

Source: Flar< I 

Time Landfill Gas 
Flow 

(5CtM ) 

c,ff'OD ·7 O ').. 

1 yJO lo 1 r::, 

ft,O 7 t:)0 

'1 3 0 lo 9 '7 
yoov 7&7 
I & J;; 7o I 

I I O o 7 c93 
/i 3 0 b i (p 

l 1. () 'v 7 i9 I 

11')[) 7 J)._ 
.. 

OPERATING DATA 
FOR LANDFILL FLARES 

Cc1 

Condensate 
Injection 

( ) 

Date: 

, 3 fr Dr o·r-1 
Io I 'f'. we r 

Flare Fuel 
Temerature Pressure 

(OF) ( ) 

I, 'to' 

/b'-(~ 

/bi-'7· 
/G:,) )~ 

/ t 4°1 
I 1. <ts-

I b 'i I 

/bb'J.. 

It S-o 

/ 6 6, 't 
~ I I J o () {o '} 9 Ir.. ~5 · 

I) 3 v t, 1 J I 1:, 2 7 

/Lf;J? )tJ<:J' 16 /'f 

I'-( 30 "7v) / r; 5-0 
/fpO '~ ~ /lo/,'-! 
ifJo ,o~ 
/1,,,00 (g"I~ 

J tg 3 O 

,,11'~@ 
Horizon Air Measurement Services, Inc. 
H:\WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

,·7 ·lo 

Ave1 ~7 oo . .t\ \(p5l J/ 

! . 
I 

Fuel Temp 
(°F) 

l . 



OPERATING DATA 
FOR LANDFILL FLARES 

Facility: o VL '"F­

Job No.: Cs"$:-cc--f 

Source: t' ::¾£"- \ 

Date: \ 1..-"l. "L - o--s-

Run#: --'---------

Time Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (OF) 

( Sc FY'--\.) ( ) (OF) ( ) 

0~ 8Cf-l j(o'"tg. 

lo •t)~D ,~~'(_) 

Lu 'l)\ 0 I 6~s< 

•. ?.o ~4q.:l, 16'~-~ 

l,.:, .~-niC-< ){ f ,I ~e:;-,.. 
- '-n_. 

_5);:, '1)':)D i C:,(o ( <"I 

t->c ~L \~~q 
<fie 71\._~7'-, \C..%-S-

~" -➔ ~7( (/:?4o 

~ ~C, I 1 <·t.1lR 
;oo lSDK. lbO ·-=t-
100 -'8102- /6 lfJ 
11() ;y155· ,'\ ) -6 )2) 

~,n...1 -
'lOD,'1 l L.~U, 1,,-

Horizon Air Measurement Services, Inc. 
H:\ WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

I\ I"' ,.,_ 

.£.:.~~ 



1) 
\\, 

OPERATING DATA 
FOR LANDFILL FLARES 

Date: Facility: 6 VLF 

Job No.: C .~?.s -QC) t 

Source: =Fl_.,___ <e:- \ 

Run#: fw ----''---------

Time Landfill Gas Condensate Flare 
Flow Injection Temerature 

'5(_f'.='r"\.) ( ) I I -~-CF) 
~D~ I - ✓ , ... ,.,,_.. -

,,.. .. -,.£-✓ 
C7C> -~ )l.O~ - r,.- J 

l..::::, <t,:p (~S~ 

-"AP <flO lb 5-:2 
~2,o ~ /(='2-~ 

1..-,0 ~\ I 6 t<f; 
~ \V -, "1..,1 

SU 4-<;lt~ \l,') 2-

C..o --==,-q,-- l62-~ 
'l,o --=t-C:h \ 6:~'-t 
/Ao ~ -:r,q 10~~ 
-

a-" ~ \(?~o 

100> ~'1 l lb 5''½ 
\\\0 --:::f-4:, (Co'b1-

\'1]0 ~~ .'\ l l, ~ l 
~---n/ 

• 79(,, I tlo~\ l·1 

Horizon Air Measurement Services, Inc. 
H:\WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel Fuel Temp 
Pressure (OF) 
( ) 

I 
i 

l 



OPERATING DATA 
FOR LANDFILL FLARES 

Facility: 6 Vk£ Date: // ·- 2. ?>··· cS" 

Job No.: C"%:-c0·, / ;.-.::q.-D'-J n 
I Run#: :/R'J--. 

Source: 3:-iACG- \ 

Time Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (OF) 

( 'S:--FM. ) ( ) (OF) ( ) 

o-0 4i.,.)~ ) fot...<J... L 

JD "':14« \ I_, -S \ 

l.:> ~'1J l'1~1--
·:-.,o ,bs , <- '-t :s-
4c:> ~l l Co£.~ 

"i"'-' ~01.o t~J-~ 
'·•Q ~'b \ ,_ (v~ 

':Jc, "4154 I ~ .r; ".l-
( 

~ ~lb ((o?A 

'iD -:\,t:\ 1- \lo-=l- 2-

lov -:l-q~ tc.~ 1.... -

\\o 44¥1 I '751--
\'l.-iJ ~11...-- fl, 'lo 

~ 

·71(0 (,. rq .r H, 'J _,-., 

Horizon Air Measurement Services, Inc. 231 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: 5...::·;_v_t.......;.F _________ _ Date: \\- 2.. ""-!> -· o".,-

Run#: 2... Job No.: C:.%~c:.o \ / ~ --,.>~ ~ ---------
Source: rt-A.<c:-- ~l \11-c;.,~\\.. 

Time Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (OF) 

( ~~) ( ) (OF) ( ) 

c:;:c:;, ~'?:>u l==lO .1:.... 
·-rv,..i M~ ~ .- --- - -n TV" 

\c.'.> 
K49. \b'-t:, 

}.,i) 
~') ,~s, 

3:;, 
~~·:..., 1~'1..0 

'-co -:::\-:+ l-, \(oL'- V 

51:> 9'51 l \~tc.( 

h> 'tL-1~ \ f-(o~ 

70 
~~ l'- .i;c.., 

$.,.:) 
'~') tto41 

C-l\O 
'7'5Di.1 f bl..,c;-

\ov 
~& l<....<-' 

\ lu :J.-~1b \ktuO 
l 1..v '(i'J..() l'1Lt 4' 

:<onjL\ l~lP;, ?--

/4tif.~ UulPD, ~ , 

Horizon Air Measurement Services, Inc. 
H:\ WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 232 

! ,, 

l 
! 

I 



Facility: t', V L t=-

OPERATING DATA 
FOR LANDFILL FLARES 

Date: \ l- "2...7:> -· ~?i 

Job No.: V+ ~ 0 '-\ ~I'--~, 0:.::..1 Run#: ·:3> --='---------
Source: 

Time · Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (OF) 

(~~~) ( ) (OF) ( ) 

00 ~l2... l~~:+ 
£:> 

-=1-'&-\ \lo"C\ 
1--~ ·-qv,1r {&(.1. ~ 

:10 ~ I 6-=\-:+ 
4:::i -==tD:2-- ( 6,,, ·, 
'50 ~l\ \ b~ I 
(o.:., 

~Co \l..l.(LI 

:lo ~")..) \t-..:~<r> 
%:, £fi[)L... \bL, o 
Cfv +Cjpt I'-~ L,~ 

\ro i,Dc1 lh ~o - I-

\lo "-6\l..- l<t:> Lb 

\'Lu ~~ '--\ l& ... , "> r 

iu\ .1 LiJLl'1 I) 

Horizon Air Measurement Services, Inc. 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: S VL~ Date: \ L - 2-~ -- ..:.:. s-

Job No.: ~v'-t'~ / LS::::6 Run #: ~ -..a:=--------
Source: ]? \A..< c.., \ 

Time Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (°F) 

( .s:::~~ ) ( ) (OF) ( ) 

co ~ 'lbL-\ l:, 

\0 'r51 \ (~, 0 

'l:v ~D \ 5,S- c::; 

~v <iSUo [b~?._ 

4o ~<f;p6)"" \ c,. '1 L l 

<')\', "'7-il-Y2- l6tilo 

~ ~\ Le {~(o 1 

to ~(q (bC:.~ 

~ ~l:t l '1"-=t'?J -
cw -:\ ~ l l<.:.\L 
l.:::o z500 ( 6 lo 
l LZ> '15\6 i lo :)J.._ 

\.21) ~~L-- {64 lP 
/ 

fO'J,'J Ulll, J ,., 
f'{)J.1'° ~Ji/J,j 
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H:\ WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 234 

I -
i 

l 

! 

L 



APPENDIX F - Correspondences 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 

235 



Ventura County 
Air Pollution· 
Control District 

September 19, 2005 

669 County Squore Drive 
Ventura, California 93003 

Richard J. Vacherot, Technical Director 
Horizon Air Measurement Services, Incorporated 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Subject: Source Test Protocol Approval 

Dear Mr. Vacherot: 

tel 805/ 645-1400 
fax 805/645-1444 
www.vcapcd.org 

Michael Villegas 
Air Pollution Control Officer 

We have reviewed the source test protocol for Waste Management, Incorporated's 44 
MMBTU/hr McGill Environmental System and 75 MMBTU/hr John Zinc landfill gas flares at 
the Simi Valley Landfill located at 2801 Madera Road, Simi Valley, CA 93065. Mercury is not 
included in the source test protocol in Table 3-2, but the exclusive test method for mercury is 
included in the protocol. From a telephone conversation between Horizon Air Measurement 
Services and the District, we understand that the source test will include testing for mercury. 
Therefore we find that the protocol is acceptable. You are authorized to conduct the source test 
on October 10, 2005. Please contact us 2 working days prior to this date to confirm the test date, 
so that we can arrange to observe the tests. 

Thank you for your cooperation in this matter. If you have any questions, please contact air 
quality engineer Lyle Olson at 805/645-1413. 

Sincerely, 

Keith Duval, Manager 
Compliance Division 

c. Scott Tignac, District Manager, Waste Management, Incorporated 
James Riley, Environmental Engineer, Waste Management, Incorporated 
Terri Thomas, Supervising Engineer, APCD 

STP01395 
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APPENDIX G - Calibration Data 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 03,..., 

{.., ' 



TYPES PITOT TUBE INSPECTION DATA FORM 

Tubing diameter, Dt f': • .... 3cj~ in. 

Pi tot Tube Assembly Level? w <fiiJ I No 

Pitot !ube_.QP.enin~s Oi1n1aged? Yes / .{fi;: . 
A-SIDE PLANE 

NOTE: ~ . 75''/</?' PA = -C!. 1/''2 c/ 
I 

in. I .. 

~l.05 O{ P <1.'10 Dt Pn = /J./.{j'7 
l PA= Pe 
· cJ. t//i 7 ,::. c:>. -~-9/'C,1 

tn. I 
I 

r . 

Level Position to Find ·r -::.. / 0 

Z • A sin y :/i,t'lf(! in. (< 1/8 in.) 

J. ... vl~l Pn~iL.fon to find a / tJ l . 
\-1 ,., A :d11 f• ,('.td:111. (c. 1/j~ 1 

Comments l ----------------------------
-----~-----/? 

Checked by, ~Jf3:: 

Callhratiun R~4111l1:d? ___ /l ......... -..... ~I) ..... , ____ _ 

r 

I 
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STACK TEMPERATURE SENSOR CALIBRATION DATA-APEX PROBE ASSEMBLIES 

Date: 09/15/05 
Calibrated by: 

THERMOCOUPLE 
ID: 

a.Jones 

ICE WATER 
ABSOLUTE 
TDIFF.,% 

REF 

2 3 

Stainless Steel Probes 
3-1 32 32 

4-2 

4.3 

6-2 

6-3 

6-4 

A6-5 

A8-1 

A8-2 

A8-3 

10-1 

M17-1 

M17-2 

M17-3 

lnconel 
10-2 Inc 

6-1 Inc 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

Loose Thermocouple 
6-5 32 32 

6-8 

7-1 

8-3 

32 

32 

32 

32 

32 

32 

TC 

2 3 2 3 

32 34 34 34 -0.4 -0.4 -0.4 

32 32 33 33 0.0 -0.2 -0.2 

32 33 33 33 -0.2 -0.2 -0.2 

32 32 34 34 0.0 -0.4 -0.4 

32 36 35 35 -0.8 -0.6 -0.6 

32 35 33 34 -0.6 -0.2 -0.4 

32 33 35 35 -0.2 -0.6 -0.6 

32 33 33 32 -0.2 -0.2 0.0 

32 35 35 35 -0.6 -0.6 -0.6 

32 33 35 35 -0.2 -0.6 -0.6 

32 32 33 33 0.0 -0.2 -0.2 

32 34 34 34 -0.4 -0.4 -0.4 

32 36 35 35 -0.8 -0.6 -0.6 

32 36 36 37 -0.8 -0.8 •1.0 

32 33 33 33 -0.2 -0.2 -0.2 

32 36 36 36 -0.8 -0.8 -0.8 

32 33 34 34 -0.2 -0.4 -0.4 

32 35 35 35 -0.6 -0.6 -0.6 

32 34 36 33 -0.4 -0.8 -0.2 

32 33 34 35 -02 -0.4 -0.6 

BOILING WATER 

REF 

2 3 

TC 

2 3 

ABSOLUTE 
TDIFF.,% 

1 2 3 

212 212 212 211 212 210 0.1 0.0 0.3 

212 212 212 209 209 209 0.4 0.4 0.4 

212 212 212 210 210 208 0.3 0.3 0.6 

212 212 212 209 209 209 0.4 0.4 0.4 

212 212 212 211 211 210 0.1 0.1 0.3 

212 212 212 210 209 209 0.2 0.4 0.4 

212 212 212 212 210 210 0.0 0.3 0.3 

212 212 212 208 208 208 0.6 0.6 0.6 

212 212 212 211 211 210 0.1 0.1 0.3 

212 212 212 207 209 209 0.7 0.4 0.4 

212 212 212 209 209 209 0.4 0.4 0.4 

212 212 212 211 210 212 0.1 0.3 0.0 

212 212 212 208 209 208 0.6 0.4 0.6 

212 212 212 210 210 210 0.3 0.3 0.3 

212 212 212 211 211 209 0.1 0.1 0.4 

212 212 212 206 207 208 0.9 0.7 0.6 

212 212 212 208 208 208 0.6 0.6 0.6 

212 212 212 210 210 209 0.3 0.3 0.4 

212 212 212 207 207 207 0.7 0.7 0.7 

212 212 212 210 210 210 0.3 0.3 0.3 

BOILING OIL 

REF 

2 3 

TC 

2 3 

ABSOLUTE 
TDIFF., % 

2 3 

549 545 535 543 542 536 0.6 0.3 -0.1 

535 530 525 531 525 526 0.4 0.5 -0.1 

535 545 543 539 540 540 -0.4 0.5 0.3 

500 510 512 499 503 505 0.1 0.7 0.7 

515 517 520 505 510 515 1.0 0.7 0.5 

520 525 543 515 515 536 0.5 1 0 0.7 

545 541 542 537 536 537 0.8 0.5 0.5 

543 544 535 545 535 539 -0.2 0.9 -0.4 

540 541 545 535 536 539 0.5 0.5 0.6 

546 541 541 535 532 540 1.1 0.9 0.1 

540 540 538 540 540 535 0.0 0.0 0.3 

540 541 541 547 540 540 -0.7 0.1 0.1 

542 540 541 540 539 538 0.2 0.1 0.3 

545 550 551 540 550 550 0.5 0.0 0.1 

550 550 549 538 542 545 1.2 0.8 0.4 

549 550 549 543 540 540 0.6 1.0 0.9 

549 549 550 548 551 542 0.1 -02 0.8 

550 550 549 542 545 545 0.8 0.5 0.4 

548 548 540 548 548 541 0.0 0.0 -0.1 

515 525 535 510 516 530 0.5 0.9 0.5 

Note: If absolute temperature values of the reference thermometer being calibrated and the stack temperature sensors agree within 1.5 p■n:ent at each of the three calibration p · 
no correction Is needed. 

/orizon Air MHsuremant Servicas1 Inc. 091505Thennocal1 



Date: 09/26/05 

Nozzle Calibration Data 
Continuous Quarb 

Calibrated by: Bill Jones 

NOZZLE ID D1 D2 
±.001 ±.001 

CQ-1(10') 1.027 1.020 

CQ-2(10') 1.054 1.054 

CQ-3(10') 1.054 1.053 

CQ-4(10') 0.996 0.990 

CQ-5(10') 1.009 1.011 

CQ-6(10') 1.009 1.009 

CQ-7(6') 1.021 1.022 

CQ-8(6') 1.054 1.054 

CQ-9(6') 1.053 1.052 

Horizon Air Measurement Services, Inc. 

QUARTZ NOZZLES 

D3 Delta D Avg.D 
±.001 (.004 Max) 

1.026 1.024 I ' 
1.054 1.0537 

1.055 1.054 
[ ~ 

0.997 0.994 

1.010 1.010 

1.006 1.008 I 
1.021 1.021 I' 

I 
1.056 1.055 

1.052 1.052 
I, 
I , 
I . 

! ' 

I . 

I 



Date: 05/23/05 

Meter Box Number: 4 

Gas Volumes 

Orifice Wet Dry Gas 

setting Test Initial 

(H) (cu.ft) (cu.ft) 

0.5 12.781 213.888 

1.0 9.514 203.221 

1.5 25.572 136.166 

2.0 13.289 122.681 

3.0 23.100 99.326 

4.0 23.286 75.798 

Reviewed by: 

Horizon Air Measurement Services, Inc. 

Control Box Calibration Data 

Dry Gas 
Final 
(cu.ft) 

226.630 

212.707 

161.749 

135.974 

122.371 

98.952 

Calibrated by: Ferodle Torres 

Barometric Pressure: 28.96 

1.0022 Wet Test Meter Cf: 

Temperatures Time 

DGM DGM WTM 
Initial flnal 

(OF) (OF) (Of) (min) 

75 15 81 30 

75 76 81 16 

75 77 80 35 

75 77 80 16 

75 77 80 23 

71 76 78 20 

AVERAGE 

y H@ 

0.9919 1.6439 

0.9920 1.6854 

0.9901 1.6668 

0.9890 1.7197 

0.9901 1.7609 

0.9890 1.7455 

0.9903 1.7037 

M4052305FT 
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Meter Console lnfonnatlon 

Console Model Number 522/MB04 

Console Serial Number 40622 

DGM Model Number S110 

DGM Serial Number 300230 

APEX INSTRUMENTS METHOD 5 PRE-TEST CONSOLE CALIBRATION 

USING CALIBRATED CRITICAL ORIFICES 

5-POINT ENGLISH UNITS 

Calibration Conditions 

Date !Time 26-0ct-05 8:00:00AM 

Barometric Pressure 29.1 in Ha 

Theoretical Crllical Vacuum 1 13.7 in Hg 

Calibration Technician FT 
1For valid test results, the Actual Vacuum should be 1 to 2 In. Hg greater than the Theoretical Critical Vacuum shown above . 

·--- -··- • -• •••-- ---•••-•-••-. •~I ••• . - ------ ... -- -- -- ... ' -- ·- ------ -------

Calibration Data 

Run Time Meterino Console 
DGMOrlflce Volume Volume Outlet Temp Outlet Temp Serial Coefficient 

Elapsed ,1H Initial Final Initial Final Number 

(0) cPm) (Vn;) (Vmr) (t..) (Im,) K' 

min inH20 cubic feet cubic feet oF OF see abave2 

19.0 0.2 95.987 101.708 61 61 RN-40 0.2338 

13.0 0.5 101.708 107.561 61 62 RN-48 0.3466 

13.0 0.9 107.561 115.000 62 63 RN-55 0.4447 

22.0 1.7 115.000 132.450 63 68 RN-66 0.6048 

9.0 3.0 132.450 141.721 67 71 RN-73 0.7894 

Results 

Standardized Data Drv Gas Meter 

Critical Orifice 

AmbTemp 

Initial 

(t....) 
OF 

69 

69 

70 

70 

70 

Calibration Factor Flowrate AH«I! 
Orv Gas Meter Critical Orifice Value Variation Std & Corr 0,75SCFM Variation 

cv~-~> (0----) (Ver,-) (0---) (Y) (AY) (0---·--) (AH@) (MH@) 

cubic feet cfm cubic feet cfm cfm inH20 

5.648 0.297 5.626 0.296 0.996 0.006 0.296 1.459 -0.125 

5.780 0.445 5.707 0.439 0.987 -0.003 0.439 1.560 -0.024 

7.339 0.565 7.315 0.563 0.997 0.006 0.563 1.618 0.034 

17.151 0.780 16.836 0.765 0.982 -0.009 0.765 1.613 0.029 

9.082 1.009 8.990 0.999 0.990 0.000 0.999 1.671 0.087 

0.990 Y Averar,a 1.584 '1H<!ll Averaae 

! Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of individual values from the average is +-0.02. 

I certify that the above Dry Gas Meter was calibrated in accordance with USEPA Methods, CFR Title 40, Part 60, Appendix A-3, Method 5, 16.2.3 

StdTemn 

Std Press 

K, 

AmbTemp 

Final 

(t....) 
oF 

69 

69 

70 

70 

70 

--.. Date /0· ~6 -ci..s 

----, 

Factors/Conversions 

528 OR 

29.92 in Ha 

17.647 oR/in Hg 

Actual 

Vacuum 

in Hg 

24 

23 

22 

21 

18 



Date: 06/07/05 

Meter Box Number: 7 

Orifice 
setting 

(H) 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

Reviewed by: ,-

Gas Volumes 

Wet Dry Gas 
Test Initial 
(cu.ft) (cu.ft) 

11.778 25.755 

12.149 13.054 

30.035 981.856 

12.855 968.457 

12.618 955.055 

13.306 941.325 

~ -

Horizon Air Measurement Services, Inc. 

Control Box Calibration Data 

Dry Gas 
Final 
(cu.ft) 

37.810 

25.509 

1012.571 

981.544 

967.852 

954.752 

Calibrated by: Bill Jones 

Barometric Pressure: 

Wet Test Meter Cf: 

Temperatures 

DGM DGM WTM 
Initial final 
(Of) (Of) (Of) 

83 86 78 

85 87 78 

79 88 77 

77 83 76 

73 81 76 

70 75 75 

28.92 

1.0022 

Time 

(min) 

27 

20 

40 

15 

12 

11 

AVERAGE 

y H@ 

0.9897 1.5243 

0.9887 1.5693 

0.9877 1.5412 

0.9863 1.5818 

0.9825 1.5827 

0.9786 1.6036 

0.9856 1.5672 

M7060705BJ 
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Meter Console Information 

Console Model Number 522/MB07 

Console Serial Number 608193 

DGM Model Number S110 

DGM Serial Number 1039620 

APEX INSTRUMENTS METHOD 5 PRE-TEST CONSOLE CALIBRATION 

USING CALIBRATED CRITICAL ORIFICES 

5-POINT ENGLISH UNITS 

Calibration Conditions 

Date lllme 25-0ct-05 15:00 PM 

Barometric Pressure 29.1 in Ha 

Theoretical Critical Vacuum 1 13.7 in Hg 

Calibration Technician FT 

'For valld test results, the Actual Vacuum should be 1 to 2 In. Hg greater than the Theoretlcal Crftlcal Vacuum shown above. 

·-- ---- ---. :ft"'•a1J2 
Calibration Data 

Run Time Meterina Console 

DGM Orifice Volume Volume Outlet Temp Outlet Temp Serial Coefficient 

Elaased '1H Initial Final Initial Final Number 
(0) <Pm) (V .. ) (V,.,) (I,,;) (Im,) K' 

min in H20 cubic feet cubic feet 'F 'F see above2 

17.0 0.3 447.263 452.434 72 72 RN-40 0.2338 

13.0 0.6 466.140 472.039 74 74 RN-48 0.3466 

15.0 1.1 457.422 466.140 72 72 RN-55 0.4447 

10.0 1.9 472.039 479.949 73 77 RN-66 0.6048 

6.0 3.3 479.949 486.140 75 80 RN-73 0.7894 

Results 

Standardized Data Dry Gas Meter 

Calibration Factor Flowrate '1H Ill! 
Dry Gas Meter CritlcalOrlfice Value Variation Std &Corr 0.75SCFM 

cv--> (0--~-) (Ver,..,,) (Q.,,....,) (Y) (AY) (Q.,-, •. -) (AH@) 

cubic feet cfm cubic feet elm elm inH20 

5.000 0.294 5.020 0.295 1.004 0.005 0.295 1.624 

5.693 0,438 5.680 0.437 0.998 -0.002 0.437 1.739 

8.446 0.563 8.424 0.562 0.997 -0.002 0.562 1.820 

7.640 0.764 7.624 0.762 0.998 -0.001 0.762 1.786 

5.973 0.996 5.971 0.995 1.000 0.000 0.995 1.825 

0.999 YAveraoe 1.759 

!Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, accaptable toleranca of individual values from the average is +-0.02. 

I certify that the above Dry Gas Meter was calibrated in accordance with USEPA Methods, CFR Trtle 40, Part 60, Appendix A-3, Method 5, 16.2.3 

Critical Orifice 

AmbTemp 

Initial 

Ct.mo) 
'F 

72 

74 

72 

74 

74 

Variation 
(MH@) 

-0.135 

-0.020 

0.061 

0.027 

0.066 

AH@Average 

Signature Date 

Factors/Conversions 

Std Temo 528 'R 

Std Press 29.92 in Ha 

K, 17.647 oR/in Hg 

AmbTemp Actual 
·Final Vacuum 
(t,,.,.) 

'F in Hg 

72 24 

74 22 

72 21 

74 19 

74 16 



Horizon Air 
996 Lawrence Dr Ste 108 
Newbury Park, CA 
USA 91320 

Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: (323) 585-2154 
Facsimile: (714) 542-6689 

Attention: Deborah Vacherst 

Praxair Order No. 

Customer Reference No. 

Intended End User: 

06570800 
8A065 
HORIZON AIR 
MEASUREMENTS 

Product Lot/Batch No. 

Praxair Part No. 

CERTIFICATE OF ANALYSIS 
Primary Standard 

109401605 
EV NINX19MP-AS 

2/10/05 

Component 
Nitrogen dioxide ( AS NOX ) 
Nitrogen 

Requested 
Concentration 
19 ppm 
balance 

Certified 
Concentration 
19.5 ppm 
balance 

Analytical 
Principle 
u 

Analytical 
Accuracy 
±1 % 

Analytical Instruments: 

Cylinder Style: 
Cylinder Pressure @70F: 

Cylinder Volume: 
Valve Outlet Connection: 

Cylinder No(s). 
Comments: 

Thermo Environmenta1~42H~42H~Chemiluminescence 

ALS Filling Method: 
1700 psig Date of Fill: 
122 ft3 Expiration Date: 
660 
cc 137428 

Gravimetric 
1/10/04 
2/10/07 

VALUES NOT VALID BELOW 150 PSIG, NO=0.4 ppm ( REFERENCE ONLY) 

QA Reviewer: Phil Kim 

The gas calibration cylinder standard prepared by Praxair Distribution is considered a certified standard. It is prepared by gravimetric, volumetric, or partial pressure techniques. The calibration standard 
provided is certified against Praxair Reference Materials which are either prepared by weights traceable to the National Institute of Standards and Technology (NIST) or by using NIST Standard Reference 
Materials where available. 
Note: All expressions for concentration (e.g., % or ppm) are for gas phase, by volume (e.g., ppmv) unless otherwise noted. 
Key to Analytical Techniques: 
A Flame Ionization with Methanizer 

E Gas Chromatography with Flame Photometric 
Detector 

M 
a 
u 
y 

Gas Chromatography with Reduction Gas Analyzer 

Mass Spectrometry - MS or GC/MS 
Total Hydrocarbon Analyzer 
Chemiluminescence 
Pulsed Ffuoroescence 

IMPORTANT 

B 

F 

N 
R 
V 
z 

Gas Chromatography with Discharge Ionization 
Detector 
Gas Chromatography with Helium Ionization 
Detector 
Gas Chromatography with Thermal Conductivity 
Detector 
Proprietary 
wet Chemical 
Gravimetric 
UV Spectromet,y 

C Gas Chromatography with Electrolytic Conductivity 
Detector 

G Gas Chromatography with Methanizer Carbonizer 

K Gas Chromatography with Ultrasonic Detector 

o Paramagnetic 
S Detector Tube 
W Electrolytic CelUElectrochemical 

0 Gas Chromatography with Flame lomzat1on 
Detector 

H Gas Chromatography with Photoionization Detector 

L 

p 
T 
X 

Infrared - FTIR or NDIR 

Specific Water Analyzer 
Odor 
Photoionizalion 

The information contained herein has been prepared at your request by personnel within Praxair Distribution. While we believe the information is accurate within the limits of the analytical methods 
employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the use of the information for any particular purpose. The 
information is offered with the understanding that any use of !he information is at the sole discretion and risk of the user. In no event shall liability of Praxair Distribution, Inc. arising out of the use of the 
information contained herein exceed !he fee established for providing such information. 
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l 
Praxair t 
5700 South Alameda Stiee1 
Los Angeles, CA 90058, . 
Telephone: (323) 585-2 I\ l 
Facsimile: (714) 542-668. ✓ 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENTS P.O NUMBER 

COMPONENT 
NITRIC OXIDE GMIS 

R=REFERENCESTANDARD 

l. COMPONENT NITRIC OXIDE GMIS 

REFERENCE STANDARD 
NISTSRMNO. 

vsSRM#2029a 

CYLINDER NO. 
cc 144870 

ANALYZER READINGS 
Z=ZEROGAS 

CONCENTRATION 
24 .81 ppm 

C=GAS CANDIDATE 

ANALYZER MAKE-MODEL-SIN Thermo Env. 42H S/N 42H-44979-273 

ANALYTICAL PRINCIPLE CHEMILUMINESCENCE LAST CALIBRATION DATE 01/01/05 

FIRST ANALYSIS DATE 07/14/05 SECOND ANALYSIS DATE I 
I 

I j z 0. l 

R 24.8 

z a.a 
U/M ppm 

·~· 
'I 

R 24.7 

z 0.1 

C 11.2 

C 11.3 CONC. 11.3 

C 11.3 CONC. 11.3 

R 24.8 CONC. 11.2 

MEAN TEST ASSAY 11. 3 

VALUES NOT VALID BELOW 150 PSIG. 

NOX VALUE FOR REFERENCE USE ONLY. 

z 
R 
z 
U/M ppm 

LAST CONC. CERTIFIED ON 04/05/05 WAS NO=ll.4ppm. 

R 
z 
C 

C 

C 
R 

CONC. 
CONC. 
CONC. 

MEAN TEST ASSAY 

; :1 THIS CYLINDER NO. cc 181767 CERTIFIED CONCENTRATION ,, 
, ,' HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 NITRIC OXIDE 

NITROGEN 

NOx 

:: OF TRACEABILITY PROTOCOL NO. REV.9/97 

· 'I PROCEDURE Gl 

. 
1
: CERTIFIED ACCURACY ± 1 % NIST TRACEABLE 

: :; CYLINDER PRESSURE 2000 PSIG 

! l! CERTIFICATION DATE 07/14/05 

: . EXPIRATION DATE 07/14/07 
'' 

ANALYZED BY 

. IMP-ORTANT 

TERM 24 MONTHS 

CERTIFIED BY 

11.3 ppm 

BALANCE 

11.4 ppm 

PHU TIEN NGUYEN 

" 1, 

1, ,, 

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc. While we believe that the information is accurate within the limits of 
the analytical methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitablity of the use of the information 
for any particular purpose. The information is offered. with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall tt;e, lia,jlilJl(_ of 
Praxair Distribution, Inc., arising out of the use of the information contained herein exceed the fee established for providing such information. t.., Lt b 
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Praxair 
:'i ,00 SouthAlm.1ecla Street 
Las,.\ngeles, CA 110058 
Telephone: ( ,'52:i) :'i85-215-l­
Facsimile: ( TU) :i-l-2-66811 

-·---· -- -··· ···--··--·--------------- -

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER P.O NUMBER 

REFERENCB ST,4NDARD 

·---- .. ----

CHI\DER \0. CO\CE::\TRATIO'\ 

ANAL rZER READINGS 

U=REFfllE.VCE STA,\'DMW Z=ZEHO CAS l'=GAS CA .. VDID.4 TE 

I, CO\IPO'\E:\T :::':'!'IC c:-::DE 

A '\.-\L YTIC..\L PRI\CIPLE 
FIRST ...\.\.-\LYSIS DATE 

A\ALYZER :\I..\KE-:\IODEL-Si:\ The1.--n10 En·,. -i2H S/N -12H-H979-273 

Z .: . ,J R 23 ... 

R :, . ·' 

Z ,). O 

l. .'\I '.'•pn: 

Z ,: . 0 

C 21.9 

-:::HE:1-Jr::.ur1n;i;:,3c;;:NcE 

C 21. :?. CO:\C. 22.6 

C ~1. "'." CO:\C. ~2.8 

R :3.8 CO\C. 22.9 

.\!EA:\ TEST ASSA\' 22.-

:-ro:-: ·.-a:·..1e .. : for 1:efer-=:1~c~ 0111:r,- • 

. ;l~ ~.-=i.luec net: ·:alid below 150 p~i :1. 

-·· --· ------------·----·-·. -·-

THIS CYLl'\DER '\0. :::::: 1uc-:s 

H...\.S BEE:\ CERTfflED ...\.CCORDI\G TO SECTIO:\ 

Of TRACE..\BILIT\' PROTOCOL :\0. 

PROCEDLRE Gl 

CERTlfrED ACCLR..\C\' :: : 

CYLl\l>ER PRESSLRE :r.:c 

CERTIFIC...\.TIO\ DATE 

EXPIIUTIO\ DATE 

ANALYZED BY 

11 .-'.FCRTA/',;T 

<; :\!ST TRACEABLE 

rsIG 

z 0, 0 · 

R :4.6 

z 0.0 

LAST CALIBRATIO:\ DATE 

SECO:\D A\AL\'SIS DATE 

RH.:! C 22.-1 

Z 0.0 

C 22.; 

C 22. ~ 

R 2-1.6 

'] 9. -:i::, ;-1 

09,'2:0/ 0-:1: 

CO:\C. 
co,c. 
CO'\C. 2:.. 9 

l/:\1 ppm "EA:\ TEST ASSAY 22. 9 

--- -~---- ·-· .. ··-· .. ·-·----- - -

CERTIFIED CO:\CE'\TR.-\TIO:\ 

tl!TRIC •:i:um;: 

NITROGEN 

CERTIFIED f1Y 
··-

---------

22.3 PP"' 

5.:;L,> . .NCE: 

2:!.3 ppm 



Praxair 
5 700 South Alameda Street 
Los Angeles. CA 90058 
Telephone: (323) 585-2154 
Facsimile: ( 714) S-12-6680 

.. , --····--··=====================:.======================== 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENTS P.O NUMBER 

REFERENCE STANDARD 
COMPONENT 
CARBON MONOXIDE GMIS 

R=REFERENCE STANDARD 

NISTSRMNO. 
vs.SRM#2636 

CYLINDER NO. 

cc 86363 

ANALYZER READINGS 
Z=ZEROGAS 

CONCENTRATION 
247 ppm 

C=GAS CANDIDATE 

t. COMPONENT CARBON MONOXIDE GMIS ANALYZER MAKE-MODEL-SIN Siemens Ultramat SE S/N Al2--729 

ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DATE 

Z o R 250 .o 
R 250. o Z o 
Z o C 202.2 

U/M ppm 

NDIR 

0,5/05/03 

C 202. 3 CONC. 
C 202. o CONC. 
R 250. o CONC. 

MEAN TEST ASSAY 

202 

202 

202 

202 

Values not valid below 150 psig 

LAST CALIBRATION DATE os/03/04 

SECOND ANALYSIS DATE os/17/04 

z 0 R 247. o C 202.4 CONC. 202 

R 247.0 Z 0 C 202. 2 CONC. 202 

z 0 C 202.2 R 247. o CONC. 202 

U/M ppm MEAN TEST ASSAY 2 02 

---------------------------------------·----------- - --·-·-- ----

THIS CYLINDER NO. cc 144968 CERTIFIED CONCENTRATION 
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 CARBON MONOXIDE 

NITROGEN 

202 ppm 

BALANCE I OF TRACEABILITY PROTOCOL NO. 
i ! PROCEDURE Gl 

Rev. 9/97 

i I CERTIFIED ACCURACY ± l 

; Ii CYLINDER PRESSURE , 'I 2000 

% NIST TRACEABLE 
PSIG 

! jl CERTIFICATION DATE 05/17 /04 

i JI EXPIRATION DATE 05/17 /07 TERM 36 MONTHS 

ANALYZED BY CERTIFIED BY 
PHI;:.. KIM 

i! 
i 

j l 

., ,, 
Ii 

.I 
i' 
·1 

:'f 

·-------···-·----­·- - --·- ·------ ... .! . 
··--1 

IMPORTANT 1 

:nforr~:';o~ cont~ined herein r'.~s been prepared :t y.°u'. request by q_uaiif~ed e_;:~erts .,.,ithin Praxair Distribution. Inc. '//hile we believe that the information is ace_ urate ,,,itnin the dmiJ;i cf 
:he arU?t.c~I m"thods _emplo1ed ar.d}; c?mple,e _,o ,he e~.tent of ,he ~r:ec1fo, a;-,alyses performed, ·:,e ,-r,aJ<e no ·narrar.ty or representation as :o the su::ability of the use oU!,~, O 
:nfo:_mat:on ,~r any part~cular purpose. , he :r.format,on ,s offered with ~he ur.derstanding '.hat any use of the ;r:fcrmation is at the sole discretion and cisk of :he user. In n, · ...,_., ~ ,) 
,he aab,!trJ c, Praxa,r C1strbut•on, lr:c., ar:s,r:g out •JI the Gse of the ir.format,cn cor.:arr,sd hereir. exceed the :ee established for providing sc1ch 'nformati,Jn. i 
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IR 
Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: ( 323) 585-2154 
Facsimile: (714) 542-6689 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENTS . P.O NUMBER 8665 

REFERENCE STANDARD 
COMPONENT 

CARBON MONOXIDE GMIS 

NISTSRMNO. 

vs.SRM#l680 

CYLINDER NO. 

cc 106625 

CONCENTRATION 

498 ppm 

ANALYZER READINGS 
R=REFERENCE STANDARD Z=ZEI<OGAS 

l. COMPONENT CARBON MONOXIDE 

ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DATE 

Z 0 

R sos 

Z O 

R sos 

Z 0 

C 396 

GMI s ANALYZER MAKE-MODEL-SIN 

NDIR 

02/18/05 

C 396 

C 396 

CONC. 396 

CONC. 396 

R sos CONC. 396 

Z 0 

R 498 

Z O 

C=GAS CANDIDATE 

Siemens Ultramat SE S/N A12-729 

LAST CALIBRATION DATE 00/01/os 

SECOND ANALYSIS DATE 

R 498 C 396 

Z o C 396 

08/17/05 

CONC. 396 

CONC. 396 

C 396 R 498 CONC. 396 

U/M ppm MEAN TEST ASSAY 3 96 U/M ppm MEAN TEST ASSAY 3 96 

VALUES NOT VALID BELOW 150 PSIG. 

CO FIRST ANALYSIS DONE vs 505ppm G~lJ S. 

CERTIFIED CONCENTRATION I 1/ THIS CYLINDER NO. cc 164230 

· . HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/F.97/121 CARBON MONOXIDE 

NITROGEN 

396 ppm 

BALANCE I OF TRACEABILITY PROTOCOL NO. REV 9/97 

PROCEDURE Gl 

CERTIFIED ACCURACY 
CYLINDER PRESSURE 
CERTIFICATION DA TE 
EXPIRATION DATE 

ANALYZED BY 

± 1 % NIST TRACEABLE 

:2000 PSIG 
08/17/05 

08/17/08 TERM 3 6 MONTHS 

CERTIFIED BY 

I•~ 
1MP 
Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc. While we believe that the information is accurate within the limits of 
the analytical methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitablity of the use of the information 
for any particular purpose. The information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall the liabilty of 
Praxair Distribution, Inc., arising out of the use of the information contained herein exceed the fee established for providing such information. 2 4 ~ 
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I 
'I 
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Horizon Air 
996 Lawrence Dr Ste 108 
Newbury Park, CA 
USA 91320 

Attention: Deborah Vacherst 

Praxair ! 
5700 South Alameda Strebr 
Los Angeles, CA 90058 
Telephone: (323) 585-2 I 5 
Facsimile: (714) 542-668~ 

1, 

I 
9/30/2005 

l 

Praxair Order No. 23379400 
Customer Reference No. 

Product Lot/Batch No. 109526414 

Component 
Carbon dioxide 
Oxygen 
Nitrogen 

Analytical Instruments: 
Cylinder Style: 

Cylinder Pressure @70F: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

Analyst: 

Praxair Part No. EV NICDOXP1-AS 

CERTIFICATE OF ANALYSIS 
Primary Standard 

Requested 
Concentration 
7% 
12% 
balance 

Mettler-1D5~G ravimetric 
AS 
2000 psig 
147 ft3 
590 
cc 107967 

Certified 
Concentration 
7.01 % 
12.06 % 
balance 

Filling Method: 
Date of Fill: 

Expiration Date: 

QA Reviewer: 

Analytical 
Principle 
V 

Gravimetric 
9/21/2005 
9/30/2008 

Analytical 
Accuracy 
±0.02 % abs. 
±0.02 % abs. 

~T,-he_g_a_s-ca"""'h.,..br-ati""·o-n-c""'yli,-nd.,..e-rs"""'tan---:da-,-=-d-p,-ep_a_red-,-;-b-y°"'P,-rax-a""'ir""'D~is..,.tr""ib-ut:,-io_n..,.is_c_o_ns,..,._d;-e-::red-:-:-a-ce-::rt~ific::.ed-:.-.sta::-:n::-,1,,-,ar:-:.d."ltccis::-:p-::re-::pc-a-::red"7"'b-yg::-r-cav-,-im-e-:-tr.,..ic-, v-o.,..lu_m_e.,..tric,-,-o-r-parti-,,-al.,..p-re_ss_u_r_e.,.-'te'"'ch,-n.,..iq-ues-. Th=-e-c--,al""ib-ra"'"tio_n_s.,..ta_n...,.da-rd-,-- L 
provided is certified against Praxair Reference Materials which are either prepared by weights traceable to the National lnst~ute of Standards and Technology (NISl) or by using NIST Standard Reference 
Materials where available. 
Note: All expressions for concentration (e.g., 'll, or ppm) are for gas phase, by volume (e.g., ppmv) unless otherwise noted. 
Key to Analytical Techniques: 
A Flame Ionization with Methanizer 

E Gas Chromatography with Flame Photometric 
Detector 
Gas Chromatography wilh Reduetlon Gas Analy-

M Mass Spe<:lromelfy - MS or GCIMS 
Q Tal■I Hydrocarllon Analyzar 
U Chemiluminescence 
Y Pulud Fluoroescence 

IMPORTANT 

B Gas Chromatography with Discharge Ionization 
Ooteclor 

F Gas Chromatography with Helium lonizaUon 
Detector 

J Gas Chromatography wilh Thermal Conductivity 
Ooteclor 

N Proprietary 
R IMIIChemical 
V Gravimetric 
Z UVSpecttomelry 

C Gas Chromatography w,th Electrolytic ConductMty 
Deleclo, 

C3 Gas Chromatography with Methanizer Carbonizer 

K Gas Chromaiagraphy wilh Uilrasonic Detecto, 

O Paramagnetic 
S DetectorTubtt 
W Electrolytic CeN/Electrochemic•I 

D Gas Chromatography walh Flame Ionization 
Dolectar 

H Gas Chromatography with Phototoruzatlon Detector 

L Infrared - FTIR or NOIR 

P Specific Water Analyzer 
T Odor 
X PhotoioniDtlon 

The information contained herein has been prepared at your request by personnel within Praxair Distribution. While we believe the information is accurate within the limits of the analytical methods 
employed and is complete to the eJCtent of the specific analyses performed, we make no warranty or ,epresentation as to the suitability of the use of the information for any particular puopose. The 
information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall liability of Praxair Distribution, Inc. arising out of the use of the 
information contained herein exceed the fee established for providing such information. 

Pg.1 of 1 Making Our Planet More Producti1·e 
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Horizon Air 
996 Lawrence Dr Ste 108 
Newbury Park, CA 
USA 91320 

Attention: Deborah Vacherst 

Praxair 
5700 South Alameda Street 
Los Angeles, C' A 90058 
Telephone: (323) 585-2154 
Facsimile: (714) 542-6689 

8/31/2005 

Praxair Order No. 98947500 
Customer Reference No. 

Product Lot/Batch No. 109517318 
Praxair Part No. NI CDOXP80-AS 

Component 
Carbon dioxide 
Oxygen 
Nitrogen 

Analytical Instruments: 
Cylinder Style: 

Cylinder Pressure @70F: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

Analyst: 

CERTIFICATE OF ANALYSIS 
Primary Standard 

Requested 
Concertration 
12% 
20% 
balanc·i 

Certified 
Concentration 
12.00 % 
20.07 % 
balance 

Metthr .. 105-Gi·avlm atrlc 
AS Filling Method: 
2000 psig 
151 ft3 
590 
cc 90440 

Date of Fill: 
Expiration Date: 

QA Reviewer: Ty Triplett 

Analytical 
Principle 
V 

Gravimetric 
6/22/2005 
12/31/2008 

Analytical 
Accuracy 
:t0.02 % abs. 
:t0.02 % abs. 

The gas calibratoon cylinder standard prepared by Praxair Distribution is considered a certified stan,.;,rd. 11 Is prepared by gravimetric, volumetric, or partial pre11ure techniques. The cahbralion standard 
provided is certified against Praxair Reference Materials which are either prepared by weights trac,11ble lo lhe National Institute or Standards and Technology (NIST) or by using NIST Slendard Reference 
Materials where available. 
Note· All expressions for concenlralion (e.g.,% or ppm) are for gas phase, by volume (e.g. ppmv) 1_•.:,1le:;:1;.;;.s-"'ol'-"herw=ise=-:.n=ot=ed::.. _____________________ _ 
Key lo Anolylical Techniques: 
A Flame loniz-n with Meff11111zer 

E Gas Chromatography wilh Aome Photometric 
Delector 
Gu Chromatog111phy wilh Reduction Gas Analyzer 

M Mass Spearomelry • MS or GCJMS 
Q T Olal Hydrncarllon Analyzer 
u Chemilumanescence 
Y PulSed Fluoroescence 

IMPORTANT 

II Gas Chnwnatog111phy wilh Discharge lon12-. 
Detector 

F Gas Chromatography wilh HeNim Ionization 
Oetect:or 

J Gas Chromatography wilh Thennll Conductivily 
Detector 

N Propffetuy 
R Wei Chemlcal 
V Gravimetric 
Z UVSpedrnmelrY 

C Gu Chrom■toglllplly with ElectrolylJc Conductivily 
Detector 

G Gas Chromatography wilh Melhanlzer Carbonizer 

K Gas ChrumalOQlllplly Will! unrasonlc Detector 

0 Pllfafflagnelic 
S Delector Tube 
W EleClrolyllcCelllElectrochfflllCII 

D Gas Chromatography with Aame lomzalion 
Delector 

H Gas Chromalography wllh Photoionization Deleclor 

L Infrared • FTIR or NDIR 

P Specillc Waler Analyzer 
T Odor 
X Photoionlz•ion 

The information contained herein has been prepared at your request by persomel within Praxair D;atribution. While we believe lhe information is aca..rate within the limits of the analytical methods 
employed and is complete to the extent or the specific analyses performed, we make no warranty••· representation as to the suitability of the use or the information for any particular purpose. The 
information ,s offered with the understanding that any use or the information Is al the sole discretion 3lid risk of the user. In no event shall liabillty or Praxair Distribution, Inc. arising out of the use of the 
information contained herein exceed the fee established for providing such information 

Pg.1 of 1 
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APPENDIX A - Test Method Descriptions 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 



Method: 

Applicable for 
Methods: 

Principle: 

Sample Velocity Traverses for Stationary Sources 

EPA Method 1, SCAQMD Method 1.1, CARB Method 1 

To aid in the representative measurements of pollutant emissions and/or total 
volumetric flow rate from a stationary source, a measurement site where the 
effluent stream is flowing in a known direction is selected, and the cross section 
of the stack is divided into a number of equal areas. A traverse point is then 
located within these equal areas. The method cannot be used when, 1) flow is 
cyclonic or swirling, 2) stack is small than about 0.30 meter (12 inches) in 
diameter or 3) the measurement of the site is less than two stack or duct diameters 
downstream or less than a half diameter upstream from the flow disturbance: 

HORIZON AIR MEASUREMENT SERVICES, INC. 
Method 1 

/' 1' 2 \.., .J Page 1 



Method: 

Applicable for 
Methods: 

Principle: 

Sampling Procedure: 

Sample Recovery: 
and Analyses: 

Where, 

Stack Gas Velocity and Volumetric Flow Rate 

EPA Method 2, CARB 2, SCAQMD Method 2.1 

The average gas velocity in a stack gas is determined from the gas density and 
from measurement of the average velocity head with a type S or standard pilot 
tube. 

Set up the apparatus as shown in the figure. Measure the velocity head and 
temperature at the traverse points specified by EPA Method 2, CARB Method 
2 or SCAQMD Method 2.1. Measure the static pressure in the stack and 
determine the atmospheric pressure. The stack gas molecular weight is 
determined from independent measurements of 0 2, CO2 and H20 concentrations. 

~~, ........ _ 
Ejb 

-----, ...... ~ ... , .. .... 
T --­......... ,......, ..... -

The stack gas velocity is detennined from the measured average velocity head, 
the measured dry concentrations of 0 2 and CO2 and the measured concentration 
of H20. The velocity is determined from the following set of equations: 

~p = velocity head, inches in H20 
Ts = gas/temperature, degrees R 
Ps = absolute static pressure 

Mwd = dry molecular weight 
Mw = molecular weight 
Cp = pitot flow coefficient 

Dry molecular weight of stack gas 

Molecular weight of stack gas, wet basis 

Where, M" = 

Stack gas velocity 

100 - Bws 
100 

(Vs) avg. =(5130) c, x {AP avg. x ~ x ( 1 
)112 

Psx Mw 

HORIZON AIR MEASUREMENT SERVICES. INC. 
Method 2 Page I 



Method: 

Applicable for 
Methods: 

Sampling Procedure: 

Gas Analysis for Dry Molecular Weight and Excess Air 

EPA Method 3, SCAQMD Method 3.1, CARB Method 3 

a) Single Point, Grab Sampling - set up equipment as shown in the figure. 
Position probe at the centroid of the stack. Purge sample line and draw sample 
straight to the Orsat/Dyrite analyzer and immediately analyze for percent CO2 

&02 

PROBE 
FLEXIBLE TUBING 

Fil TEA (GLASS WOOL) TO ANALYZER 

SQUEEZE BULB 

b) Integrated Gas Sampling Train - set up equipment as shown in the figure. 
Position probe at the centroid of the stack. Purge sample line and draw sample 
into the Tedlar bag. Fill bag concurrent to the criteria pollutant sample, analyze 
samples immediately. 

c) Multi-Point Integrated Sampling - set up equipment the same as b) integrated 
gas sampling. Follow procedures from (b) except traverse all points and sample 
at each point for an equal length of time. 

* To determine the percentage of gas that is N2 and CO by subtracting the sum of the percent CO2 and 
percent 0 2 from 100. 

* Dry molecular weight calculation of stack gases: 

Md= 0.440 (% COJ + 0.320 (% OJ + 0.280 (% N2 + % CO) 

To Remember: 

The equation above does not consider argon in air (about 0.9% molecular weight of 39.9). A negative error of 
about 0.4 percent is introduced. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
Method 3 Page 1 



Method: 

Applicable for 
Methods: 

Principle: 

Sampling Procedure: 

Sample Recovery: 
and Analyses: 

Determination of Moisture in Stack Gases 

EPA Method 4, ARB 1-4, SCAQMD Method 4.1 

A gas sample is extracted at a constant rate from the source; moisture is 
removed from the stream and determined either volumetrically or 
gravimetrically. 

Set up train as shown in the following figure. Sample is drawn at a constant 
rate through a sufficiently heated probe. The probe is connected to the impinger 
train by Teflon or glass tubing. The train consists of two greenburg smith 
impinger (SCAQMD 4.1) or one modified and 1 greenburg smith impinger 
(CARB & EPA) each containing 100 ml of water, an empty impinger as a 
knock-out and an impinger containing silica gel to protect the pump from 
moisture. 

llftHllllffACI ..... Lf":t.r 
OIIOUfllilfACII ..,. 

----------------

CCJml-•ICIIMfHlfflllftNa.UO""I ... ICA-.r• 

Following testing, moisture content is determined gravimetrically or 
volumetrically from initial and final impinger contents weights or volume. 

HORIZON AIR MEASUREMENT SERVICES. INC. 
Method 4 

,-.\ {' !""'"' 
\,> ,"J J Page 1 



Method: 

Referenl: 

Principle: 

Samplin Procedure: 

Methane and Total Non-Methane Hydrocarbons by Total Carbon Analyses 

EPA Method 25C 

Gaseous samples are collected in stainless steel canisters. The canisters are then 
pressurized with nitrogen and analyzed for methane and total non methane 
hydrocarbons (TNMHC) using a TCA/FID. 

Samples are collected, in duplicate, using stainless steel canisters which are 
evacuated to less than 10 mm Hg absolute. The tanks are pressurized and 
evacuated three times with ultrapure nitrogen and leak checked prior to use. A 
gas flow metering device and stainless steel shutoff valve is located just upstream 
of the canister. Representative, integrated samples are collected through a heat 
conditioned 1/4" stainless steel probe. The gas samples are metered into the 
canisters through the vacuum regulator maintaining a constant flow rate 
throughout each sampling period. 

The sampling apparatus is checked for leaks prior to the sampling program by 1 · 
attaching the probe end to an absolute pressure gauge and vacuum pump in series. 

Analytic Procedure: 

The sample lines were evacuated to less than 10 mm Hg and the gauge shutoff 
valve is then closed. The sample lines are deemed to be leak-free if no loss of 
vacuum occurs as indicated by the vacuum gauge. During sampling the tank 
pressures are monitored with a 0-30 inch vacuum gauge to ensure integrated 
sampling. 

Samples are analyzed for methane and total non methane hydrocarbons (TNMHC) 
by total combustion analyses (TCA)/flame ionization detection (FID). 

HORIZON AIR MEASUREMENT SERVICES, INC. 
EPA Method 25C Page 1 
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CONTINUOUS EMISSIONS MONITORING SYSTEM - TRUCK 
CARB Method 100 

The continuous emissions monitoring system consists of a Thenno Electron Model I OAR chemiluminescence NO/NOx analyzer, 
a Teledyne electro chemical 0 2 analyzer, a Thenno Electron Model 48H CO gas filter correlation analyzer and a Horiba PIR2000 
non dispersive infrared CO2 analyzer. All analyzer specifications are provided in Table 1. All concentrations are detennined 
on a dry basis. Concentrations ofNOx, CO, 0 2 and CO2 are continuously recorded on a Linseis IO-inch strip chart recorder. 
The extractive monitoring system confonns with the requirements of CARB Method I 00. 

The sampling probe (heated to 250°F), constructed of 1/2 inch-diameter 316 stainless steel, is connected to a condenser with a 
six foot length of3/8 inch Teflon line (heated to 250°F). A Nupro stainless steel filter (IO micron) is connected at the tip of the 
probe and maintained at stack temperature. 

The condenser consists of a series.of two stainless steel moisture knock-out bottles immersed in an ethylene glycol/dry ice bath. 
The system is designed to minimize contact between the sample and the condensate. Condensate is continuously removed from 
the knock-out bottles via a peristaltic pump. The condenser outlet temperature is monitored either manually at I 0-minute intervals 
or on a strip chart recorder/DAS system. The sample exiting the condenser is then transported through a filter, housed in a 
stainless steel holder, followed by 3/8 inch O.D. Teflon tubing and a Teflon coated (or stainless steeVviton) diaphragm pump 
to the sample manifold. The sample manifold is constructed of stainless steel tubing and directs the sample through each of five 
rotameters to the NOx monitor, 0 2 monitor, CO monitor, CO2 monitor and excess sample exhaust line, respectively. Sample flow 
through each channel is controlled by a back pressure regulator and by stainless steel needle valves on each rotameter. All 
components of the sampling system that contact the sample are composed of stainless steel, Teflon or glass. 

The calibration system is comprised of two parts: the analyzer calibration and the system bias check. The calibration gases are, 
at a minimum, certified to ± I% by the manufacturer. Where necessary to comply with the reference method requirements, EPA 
Protocol I gases are used. The cylinders are equipped with pressure regulators which supply the calibration gas to the analyzers 
at the same pressure and flow rate as the sample. The selection of zero, span or sample gas directed to each analyzer is 
accomplished by operation of the zero, calibration or sample selector knobs located on the main flow control panel. 

For CARB Method I 00 the following procedures are conducted before and after each series of test runs: 

Leak Check: 

The leak check is perfonned by plugging the end of the sampling probe, evacuating the system to at least 20 inches of Hg. The 
leak check is deemed satisfactory if the system holds 20 inches of Hg vacuum for five minutes with less than one inch Hg loss. 

Alternately the leak check is accomplished by plugging the probe at the tip and operating the system in the "sample" position. 
The excess sample vent is closed and the flow observed on the low-flow (0-140 cc/min) sample delivery system. lfno flow is 
observed the system is deemed leak tight. 

Pre-Test Calibration: 

The NOx analyzer calibration is perfonned by introducing, at a minimum, zero gas and high range calibration gas (80-100% 
scale). The CO analyzer calibration is perfonned by introducing zero gas and high range (80-100%) calibration gas. The oxygen 
(02) and carbon dioxide (CO2) analyzer calibration is perfonned by introducing zero gas and high range calibration gas (80-100% 
of scale). 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
February 23, 1996 (CRBJ00.TRK) Page I 



Stratification Check: 

A stack stratification check is performed (pre-test only) by traversing the stack (6 points per traverse). If the gas composition 
is homogenous, <I 0% variation between any two points in the gas stream throughout the cross sectional diameter of the stacks, 
single point gas sampling is performed at an average point. If stratification exceeds the l 0% criteria, then the stack cross section 
is traversed during sampling. 

System Bias Check: 

The system bias check is accomplished by transporting the same gases used to zero and span the analyzers to the sample system 
as close as practical to the probe inlet. This is accomplished by opening a valve located on the probe, allowing the gas to flow 
to the probe and back through the moisture knockout and sample line to the analyzers. During this check the system is operated 
at the normal sampling rate with no adjustments. The system bias check is considered valid if the difference between the gas 
concentration exhibited by the measurement system which a known concentration gas is introduced at the sampling probe tip and 
when the sample gas is introduced directly to the analyzer, does not exceed± 5% of the analyzer range. 

In between each sampling run the following procedures are conducted: 

Analyzer Calibration: 

The analyzer calibration is performed by introducing the zero and high range gases to each analyzer prior to each test run and 
adjusting the instrument calibration as necessary. 

Zero and Calibration Drift Check: 

The zero and calibration drift check is performed by introducing zero and high range calibration gases to the instruments, with 
no adjustments (with the exception of flow to instruments) after each test run. The analyzer response must be within± 3% of 
the actual calibration gas value. 

A schematic of the sample system and specific information on the analytical equipment is provided in the following pages. 

Horizon Air Measurement Services, Inc. 
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TABLE 1 

CONTINUOUS EMISSIONS MONITORING LABORATORY - TRUCK 

NOx CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10 A 

Response Time (0-90%) 
Zero Drift 
Linearity 
Accuracy 

Operating Ranges (ppm) 
Output 

1.5 sec -- NO mode/1.7 sec -- NOx mode 
Negligible after 1/2 hour warmup 
± 1 % of full scale 
Derived from the NO or NO2 

calibration gas, ± 1 % of full scale 
2.5, 10,25, 100,250, 1000,2500, 10000 
0-1 volt 

0 2 ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326RA 

Response Time (0-90%) 
Accuracy 

Operating Ranges (%) 
Output 

60 seconds 
± 1 % of scale at constant temperature 
± 1 % of scale of± 5% of reading, 
whichever is greater, over the operation 
temperature range. 
0-5, 0-25, 0-100 
0-1 volt 

0 2 ANALYZER, PARAMAGNETIC -- SERVOMEX MODEL 1400B 

Response Time (0-90%) 
Accuracy 
Linearity 
Operating Ranges (%) 
Output 

15 seconds 
0.1% oxygen 
± 1% scale 
0-25, 0-100 
0-1 volt 

CO GAS FILTER CORRELATION --THERMO ELECTRON MODEL 48H 

Response Time (0-95%) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 

Output 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
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1 minute 
±0.2ppmCO 
Less than 1 % full scale in 24 hours 
± I% full scale, all ranges 
±0.1 ppm CO 
50,100,250,500, 1000,2500,5000, 
10,000, 25,000, 50,000 
0-1 volt 
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TABLE 1 (Cont.) 

CO2 INFRARED GAS ANALYZER -- HORIBA - MODEL PIR 2000 · 

Response Time (0-90%) 
Zero Drift 
Span Drift 
Linearity 
Resolution 
Operating Ranges (%) 
Output 

5 seconds 
± 1 % of full scale in 24 hours 
± 1 % of full scale in 24 hours 
± 2% of full scale 
Less than 1 % of full scale 
0-5, 0-15, 0-25 
0-1 volt 

RATFISCH FID TOTAL HYDROCARBON ANALYZER -- MODEL 55CA 

Response Time (0-90%) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 
Output 

5 seconds 
± 1 % full scale in 24 hours 
± 1 % full scale in 24 hours 
± 1 % full scale - constant 
± 1 % full scale at constant temp. 
10, 100, 1000, 10,000 
0 - 10 volts 

LINSEIS MODEL L2045 FOUR PEN STRIP CHART RECORDER 

Pen Speed 
Measuring Response 
Linearity Error 
Accuracy 
Zero Suppression 

up to 120 cm/min 
0-20 volts 
0.25% 
0.3% 
Manual (from 1 to 1 OX full scale) 

LINEAR 3 PEN CONTINUOUS -- MODEL 595 STRIP CHART 

20 inches/second 
1 Mv through 5V 

Pen Response 
Measuring Response 
Zero Set Electronically adjustable full scale with 1 full 

scale of zero suppression 
Accuracy 

Horizon Air Measurement Services, Inc. 
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Total limit of error± 0.5% 

nto L.1.. 
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Method: NOINOx by Continuous Analyzer 

Applicable Reference EPA 7E, EPA 20; CARB 100, BAAQMD ST-13A, SCAQMD 100.1 
Methods: 

Principle: 

Analyzer: 

A sample is continuously withdrawn from the flue gas stream, conditioned 
and conveyed to the instrument for direct readout of NO or NOx. 

TECO Model 1 OAR 

Measurement Principle: Chemiluminescence 

Accuracy: 

Ranges: 

Output: 

Inferences: 

Response Time: 

Sampling Procedure: 

1 % of full scale 

0-2.5, 0-10, 0-25, 0-250, 0-1000, 0-2500, 0-10,000 ppm 

0-10 V 

Compounds containing nitrogen ( other than ammonia) may cause 
interference. 

90%, 1.5 seconds (NO mode) and 1.7 seconds (NOx mode) 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. If EPA Method 20 is used, that method's 
specific procedures for selecting sample points are used. 

Analytical Procedure: The oxides of nitrogen monitoring instrument is a chemiluminescent nitric oxide i 

'1 analyzer. The operational basis of the instrument is the chemiluminescent reaction 
of NO and ozone (03) to form NO2 in an excited state. Light emission results 
chemiluminescence is monitored through an optical filter by a high sensitivity I 
photomultiplier tube, the output of which is electronically processed so it is linearly ! .• 
proportional to the NO concentration. The output of the instrument is in ppmV. 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
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When NO2 is expected to be present in the flue gas, a supercooled water 
dropout flask will be placed in the sample line to avoid loss ofNO2• Since 
NO2 is highly soluble in water, "freezing out" the water will allow the NO2 

to reach the analyzers for analysis. The analyzer measures NO only. In the 
NOx mode, the gas is passed through a moly converter which converts Nd2 

to NO and a total NOx measurement is obtained. NO2 is determined as the 
difference between NO and NOx. Use of a moly converter instead of a 
stainless steel converter eliminates NH3 interference; NH3 is converted to NO 
with a stainless converter, but not with a moly converter. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical Procedure: 

Speciated VOC's by GC/MS Analyses 

EPA T0-14 

A Tedlar bag is filled with flue gas at a constant rate. The bag contents are 
analyzed by GC/MS for the T0-14 list of speciated volatile organic compounds. 

Sample is collected by evacuating the canister (see figure) at a constant rate over 
each test run using a rotameter/needle valve and a diaphragm pump. Prior to 
each sampling run, the evacuated canister (containing the Tedlar bag) is leak 
checked at 2" Hg vacuum. The sample train upstream of the Tedlar bag is then 
purged with stack gas. At the conclusion of each test run, each Tedlar bag sample 
is sealed and stored in a opaque container pending analysis. 

Speciated volatile organic compound concentration is determined using GC/MS 
analyses. 

GLASS WOOL 

EVACUATED CANISTER 

TI:DLAR. 
BAG 

PUMP 
(OR EVACUATED 

CYLINDER) 

1/4" 0.0. TEFU 

c:i:::;;;~::QUICI< CONNECTS 

ROTOMETEF 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery: 

Sample Analyses: 

Determination of Gaseous Chloride and Fluoride in Emissions From Stationary Sources 

CARB Method 421 

Gas with entrained aerosols is extracted isokinetically from the stack with a heated glass or 
quartz probe and passed through a heated filter to a series of chilled impingers where gaseous 
chlorides and fluorides are absorbed in a solution of sodium bicarbonate and sodium carbonate. 
This impinger solution is analyzed for chloride and fluoride by ion chromatography with 
conductivity detection. The chloride and fluoride peaks are identified by characteristic retention 
times and quantified by reference to external standards. 

The sampling train is shown in the figure. The sample is drawn isokinetically through a heated 
glass probe. The probe is connected to a heated filter which is then connected to an impinger 
train by Teflon tubing or glass. The train consists of one modified impinger (1st) and one 
standard greenburg-smith impinger (2nd) which contain 100 ml of impinger solution each; one 
empty modified impinger (3rd); and one modified impinger with approximately 200 grams of 
silica gel. The impinger solution consists of 1. 7 mM sodium bicarbonate and 1.8 mM sodium 
carbonate. Sample is withdrawn isokinetically from each predetermined sample point (using 
Method 1) through the sample train which is followed by a vacuum line, pump, dry gas meter 
and calibrated orifice. 

Following testing, moisture content is determined gravimetrically or volumetrically from initial 
and final impinger weights or volume. Samples are recovered as follows: 

Container #1 - The contents of the first, second and third impingers are recovered into a 1 
liter Nalgene bottle. Each impinger and connecting glassware is rinsed twice 
with impioger solution into Container #1. 

Container #2 - Silica gel 

Note: Particulate material or cleanup rinse from the probe, filter or filter h~lder is 
not added to Container No. 1; rather, any such material if not require for 
other analysis is discarded. 

A field blank is collected and analyzed in the same manner as the samples. 

Container #1 - The Container #1 sample is filtered and analyzed using ion chromatography 
for the chloride and fluoride ion. 

Container #2 - silica gel is weighed to the nearest 0.5 g. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery: 

Determination of Hexavalent Chromium and Total Chromium 
Emissions From Stationary Sources 

CARB Method 425 

Stack gases are withdrawn isokinetically from the source through a wet 
impingement train. The chromium aerosol is collected in impingers 
containing O. lM sodium hydroxide solution and a Teflon-coated glass 
fiber filter. Aliquots of the collected sample are taken for hexavalent 
chromium analysis and total chromium analysis. 

The sample train is shown in the figure below. The sample is withdrawn 
isokinetically through a glass nozzle and glass probe and a series of four 
impingers. The first two impingers contain 100 ml of O. lM NaOH; 
third impinger is empty; and the fourth contains 200 to 300 grams of 
silica gel. Between the third and fourth impinger is a Teflon-coated 
glass fiber filter. 

t 
2 

1. Temperacur• Seuor a. !apcy Bubbler 
z. Probe: Gla■a Liaed StaiDlH■ Sceel 9. Bubbler with Tared Silica Gal 
3. Type "S" Pitot Tube 10. Ice Bath 
4. Stack llall 11. Back-Up Filter 
5. Pitoc Tube IDC11nad Mauometer 12. Sealed Pump 
6. Temperature Sensor Mat" 13. B,-PaH Valve 
1. tapina•r · 14, Dry Gu Matar 

15. TaperaCllra G•"I• 

The nozzle and probe are rinsed three times ~ith O. lM NaOH into 
Container #1. The impingers and all connecting glassware are rinsed 
three times into Container #2. The Teflon-coated glass fiber filter is- -
added to Container #2. 

Sample Analyses: Each sample is split quantitatively. The hexavalent chromium analysis 
is performed using ion chromatography (IC) on each sample fraction. 
The split sample fractions are prepared for total chromium analysis by 
an acid digestion procedure. The total chromium analysis is performed 
with an atomic absorption spectrophotometer (AAS) equipped with a 
graphite furnace. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sampling Recovery 
Procedures: 

Analytical Procedure: 

petennination of Polycyclic Aromatic Hydrocarbon (PAH) Emissions From 
Stationary Sources 

CARB Method 429 (DRAFT Ammendment March 1992) 

Particulate and gaseous phase polycyclic aromatic hydrocarbons (PAH) are extracted 
isokinetically from the stack and collected on XAD-2 resin, in impingers, or in upstream 
sampling components (filter, probe and nozzle). The subsequent sample portions are 
extracted, combined and analyzed using gas chromatography coupled with either low or 
high resolution mass spectrometry (HRGC/HRMS) for individual P AH species. 

The sampling train is shown in the figure below. Sample is drawn isokinetically through 
a heated glass/quartz probe. The probe is connected to a heated filter which is then 
connected by Teflon tubing to the condenser, XAD-2 resin and into the impinger train. 
The train consists of three impingers; one modified short stem impinger with 100 ml of 
deionized water; one modified empty impinger; and one modified impinger with silica 
gel. 

tl 

PIiot 
Manomel9r 

,------Oven 

----- Cyclone (Opllonal) 

Check 
/Valve 

The front half, back half and impinger train components are rinsed three times with 
acetone, hexane and dichloromethane into their respective containers. The filter is placed 
in an amber glass container (stored in dry ice). Prior to solvent rinsing the impinger 
contents are determined gravimetrically and placed in a separate amber glass sample 
container. The XAD sorbent module is capped and wrapped with aluminum foil and 
stored in a cool (4°C) clean container away from sunlight. 

QA/QC samples include (I) a blank train which is leak checked and recovered as a 
sample and (2) a field blank of all sample solutions/sorbents is submitted to the lab in the 
event of blank train contamination. 

The required analytical method is isotope dilution mass spectrometry combined with high 
resolution gas chromatography. This entails the addition of internal standards to all 
samples in known quantities, matrix-specific extraction of the sample with appropriate -
organic solvents, preliminary fractionation and cleanup of extracts and analysis of the 
processed extract for P AH using high-resolution capillary column gas chromatography 
coupled with either low resolution mass spectrometry (HRGC/LRMS), or high resolution 
mass spectrometry (HRGC/HRMS). 

HORJZON AIR MEASUREMENT SERVICES, INC. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical Procedure: 

HORIZON AIR MEASUREMENT SERVICES, INC. 
CARB Method 430 

Determination of Formaldehyde and Acetaldehyde Emissions From 
Stationary Sources 

CARB Method 430 

A sample of the source effluent is withdrawn from the stack through a 
series of two midget impingers containing 0.05 percent 2,4-
dinitrophenol-hydrazine (DNPH). Aldehydes react with the DNPH 
solution by nucleophilic addition on the carbonyl followed by 1,2-
elimination of water and the formulation of2,4-dinitrophenylhydrazone. 

Prior to field sampling, four reagent blanks of the impinger solution are 
analyzed to verify anticipated reagent blank levels. In this method, 10 
mis of the DNPH solution is placed into each of two midget impingers. 
Note: The DNPH solution must be used within 48 hours from makeup. 
The third impinger contains silica gel. The impingers are then placed 
in an ice bath. A leak check is performed by blocking the inlet to the 
impinger train. Any indication of a leak is considered unacceptable. 

Initial dry gas meter readings and barometric pressure are recorded for 
each run. A constant flow rate of approximately 0.5 liter/minute is 
maintained during the sample run. Readings (dry gas meter, 
inlet/outlet temperature, sample flow rate and total cubic feet of 
sample) are recorded every ten minutes. Ice is added during the run 
to keep the temperature of the gas leaving the impingers at or below 68 
degrees fahrenheit. At the conclusion of each run, the pump is turned 
off and the final dry gas meter readings are recorded. A final leak 
check is not required. 

The contents of the midget impingers are recovered into their original 
containers. Two mis of the impinger solution is used to rinse the 
sample line into the first impinger. The sample line is then rinsed with 
1 ml of reagent grade water. The sample containers are then sealed, 
labeled, weighed and transported back to the lab for analysis. One 
matrix spike is also conducted at this time. In addition, three field 
blanks are carried through all the required steps for sample preparation 
and analysis. A field blank consists of an impinger and sample line 
which is similar to a sampling impinger. 

The contents of each sample container are analyzed for aldehydes using 
high performance liquid chromatography (HPLC). All reported 
emission values are field blank corrected. 

--
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery 

Sample Analyses: 

Determination of Multiple Metals Emissions From Stationary Sources 

CARB Draft Method 436 

Stack sample is withdrawn isokinetically from the source, with particulate emissions collected 
in the probe and on a heated filter and gaseous emissions collected in a series of chilled 
impingers containing an aqueous solution of dilute nitric acid combined with dilute hydrogen 
peroxide in two impingers, and acidic potassium permanganate solution in two impingers. The 
subsequent sample fractions are digested in acid and analyzed for mercury by CV AAS and 
metals species using AA or ICP. · 

The sampling train is shown in the figure. The sample is drawn isokinetically through a heated 
glass nozzle/probe. The probe is connected to a heated quartz filter which is then connected 
to an impinger train by Teflon tubing or glass. The train consists of one modified impinger 
(1st) and one standard Greenburg-Smith impinger (2nd) which contain 100 ml of 5% 
HNO/10% H2O2 solution each; one empty modified impinger (3rd); and two modified 
impingers (4th and 5th) with approximately 100 ml of 4% KMnO/10% H2SO4, and impinger 
#6 with approximately 200 g of silica gel. Sample is withdrawn isokinetically from each 
predetermined sample point (using Method 1) through the sample train which is followed by 
a vacuum line, pump, dry gas meter and calibrated orifice. 

-..,, .. ~ 
-·· R 

Container #1 - The filter is covered in its original petri dish. 

Container #2 - The front half of the sample train is rinsed with 100 ml with O. lN HNO3 into 
a Nalgene container. 

Container #3 - The contents of impingers 1 and 2 and the filter back half are rinsed two 
times with O. lN HNO3 into a precleaned glass sample bottle. 

Container #4 - Impinger 3 is rinsed with O. lN HNO3 into a precleaned sample bottle. 

Container #5 - Impingers 5 and 6 are rinsed with acidified potassium permangenate into a 
precleaned glass sample bottle. 

Container #6 - If visible particulate is present, impingers 5 and 6 are rinsed with 25 ml of 
8N HCl followed by 200 ml of DI H2O in a glass sample container. 

A blank train and reagent blank are collected and analyzed in the same manner as the samples. 

An acid digestion is performed on sample containers 1, 2 and 3. An aliquot ( 10 % ) is removed 
for mercury analyses. The remaining samples are analyzed for individual" metal species using 
ICAP or AA. Containers #4, 5, 6 and the container 1, 2 and 3 aliquots are analyzed for 
mercury using CV AAS. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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snvironmental consultants 
labor.atory services 

Tandem Gas Chromatographic/Mass Spectroscopic-Electrolytic 
Conductivity Detector (GC/MS-ELCD) ,Method for 
Determination of Total Sulfur in Gas Samples 

AtmAA, Inc. 
03-060 

3/30/93 

1l1his method measur,:ls selected reduced sulfur species, including but 
not limited to hydrogen sulfide, carbonyl sulfide, methyl 
mercaptan, ethyl mercaptan, dimethyl sulfide, carbon disulfide, 
.i. ::::0propyl 1.nercaptan, n-propyl 11\ercaptan, and dimethyl disulfide in 
gaseous sample matrices using gas chromatographic separation and 
a mass spectrometric and electrolytic conductivity detector · ( ELCD) , 
t\/here the ELCD measures hydrogen sulfide only. A non-polar methyl 
silicon capillary gas chromatographic column is used for component 
separation and selected ion monitoring 'is used for component 
quantification. Component quantification is obtained using a 
11mlti-component (;.1xternal standard prepared by Scott Specialty 
Gases. '11he lower detection limit varies by component but is at 
least 0.1 ppmv ethyl mercaptan (component of lowest sensitivity) 
for a o. 31 1111 sample volume injection. The upper quanti tation 
limit has not been determined but is at least beyond 80 ppmv 
dimethyl disulfide, for which r.esponse remained linear from o .1 
ppmv to 80 ppmv. 

aydrog8n sulfide is measured using an electrolytic conductivity 
detector operated in the oxidative sulfur mode. A Chromosil 310 
column, operated isothermally at 45"C. is used to separat,2: H::sS frrna 
other sulfur components. A fixed volume loop injection is us,=d in 
th8 anctlysis for H2 S. 

I~war Detection Limits (LDL's): 
U3ing a 1 ml injection volume for J:-tS by t::;l,.~ctrolytic 
conductivity detector and 0.40 ml injection volume for GC/MS 
measured sulfur compounds, the following LDL's are obtain.ad: 

Hydrogen sulfide 
Carbonyl sulfide 
J1ethyl mercaptan 
Ethyl :mercaptaJ1 
Dimethyl sulfide 
Carbon disulfide 
i-propyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

(ppmv) 
0.5 
0.03 
0.03 
0.04 
0.02 
0.02 
0.03 
(J. UJ 
0,02 



A Hewlett-Packard 5890 series II gas chromatograph (GC), Hewlett­
Packard 5971A Mass Selective Detector, 486 MS/DOS computer and HP 
operating software are used for all sulfur species except H2 S. rrhe 
GC is fitted with a heated 6-port . Valeo 1/16 11 line, sample 
inj~ction valve. All gas transfer lines to the sample loop are 
fused silica lined Restek tubing. The fixed volume ( o. 40 ml) 
sample loop is T,eflon. 'rhe transfer line from the valve to the GC 
column is cleaned and treated blank 0. 53 :mm OD fused silica line 
with polyimide coating. 

H:..S is measured using a Varian 1400 GC with the Hall oxidative 
quartz tube furnace and electrolytic cell attached. Nitrogen is 
used as carrier and oxyg1-:m is used as the combustion gas. 

Multi-component gaseous standards are prepared by Scott Specialty 
Gcts and are contained in t~o separate aluminum cylinders and a 
Scotty IV canister as follows: 

Cylinder A (CAL12250) 

Carbonyl sulfide 
Ethyl mercaptan 
Carbon disulfide 

15.2 ppmv 
13. 4 ppmv 
16 .1 ppmv 

Scotty IV (mix 252) 

Hydrogen Sulfide 93.8 ppmv 

Cylinder B (CAL3563) 

Hydrogen sulfide 
Methyl mercaptan 
Dimethyl sulfide 
Dimethyl disulfide 

12. 3 ppmv 
22.6 ppmv 
20. 3 ppmv 

Gds -eight clean glass volumetric syringes of 10, 20, & 50 ml 
capacity, with smooth glass barrel (not sintered glass) are used to 
:make volumetric dilutions of .sample or standard. 

GC/HS SIM p.:irameters: 

Dwell per 

G:coup 1: 75 msec. 
Group 2: 75 rrlsec. 
Group 3: 75 msec. 
Group 4: 75 msec. 

1011 start time 

8.0 min. 
10.0 min. 
14.5 min. 
19.5 :min. 

Ions 

60 
47,48,64 
47,62,76,78,43,61 
79, 94,122,142, 156-.,-
128 

Co1npon1:mts monitored: 

Group 1: 
Group .2 : 
Group 3: 

r}rcu.p '1: 

carbonyl sulfide 
methyl :inercaptan 
.ethyl mercaptan, dimethyl .a-:i:sulf ide, carbon 
disulfide, isopropyl mercaptan, n-propyl mercaptan 
dimethyl sulfide 

{l\ 

I 
I. 



Quantitation ion 

carbonyl sulfide 
inethyl mercaptan 
ethyl mercaptan 
dimethyl sulfide 
carbon disulfide 
iso-propyl mercaptan 
n-propyl mercaptan 
dimethyl disulfide 

60 
47 
62 
62 
76 
76 
76 
94 

Confirmation ion 

none 
48 
47 
47 
78 
43,47,61 
43,47,61 
79 

Sulfur dioxide is analyzed by monitorin9 mass 64 which is included 
:i.n Group 2 iL)flS. 

Ci.i.l.1.bra tion: 

G,:i.seous standards can be analyzed prior to or after a set of 
samples. Response factors are determined from a single point 
s'l:d.:nda.rd calibration. Multi-point calibrations are performed to 
verify linearity. Consistr~ncy cf standard response with continuing 
calibrations is observed to indicate performance of multi-point 
calibration . 

.S:.:i:::,1ples containing components ,.rt less than the stated LDL can be 
;:;,rn:i.lyz;::::d by cryogenically focusinq a measured volume of gaseous 
sample onto a glass bead filled ·I'eflon loop immersed in liquid 
i-.:.rgon. The sample is t.t1ermally transferred upon injection by 
it.J1uersin9 the sample loop i.n near boiling temperature water. The 
LDL obtained by this technique is calculated as: 

LDL.::ryo = { cryo volume/0. 40) *LDL0 _ 40 

Acceptable volumes for cryogenic concentration range from 3 to 100 
1.11~ und are determined based on amounts of other components in the 
s;.t1ai;:,le such as water, carbon dioxide or hydrocarbons . 

. P .rocedur,~: 

A volumetric sample of L=mdf ill or source collected gas is 
tran3ferred from a TedlarR bag to the 6-port valve injection line 
usin9 3. glass syringe of approximately 10 ml. A •reflon loop of 
o. 40 1nl volume is used to inject the sample. When sample 
concentrations exceed that of the standard, appropriate volumetric 
sample dilutions are made using the glass syrin9es with dry 
nitrogen diluent. Immediately after sample injection, the GC/MS i-s­
started. standards are analyzed in the same manner as samples. 
~\i:ipropriate component peaks are monitored and integrated after 
sample analysis data set has been obtained. 

Hydrogen sulfide is measured using the electrolytic conductivity 
detector by a separate direct fixed loop valve .injection using 
heated Tatlon loop, transfer lines, and Teflon Chromosil 310 GC 
coluwn. 



A response factqr for a standard component is calculated as: 

:rf ,::., std. amt. / std. area 

s,unp.lc concentration is calculated usin9 the response factor: 

cone.= rf x srunple area 

Xt lea.st 10% of samples in a sample set, or minimum of one sampl~ 
f•fff set are analyzed twice to determine precision. A separate 
r8port showing repeat analyses results is included with an 
analytical report of sulfur component concentrations per each 
:~·arnple set. R~?peat analys~::;s must agree within +/- 10% except .t'or 
Gc1..:ponent concentrations less than 1 ppmv. A nitrogen blank is 
,u1alyzed between standards and samples to verify that there is no 
cc~~onent carry-over. Samples are analyzed as soon after they are 

,_·;,ed as possible, preferably same day and within four hours of 
"ction. Data is being gathered to determine stability of 

,.;, .. J..cur compounds in '.redla:c·~ bag containers in an effort to extend 
:.:,.J..,r.ple holding ti:m,~. Sam.pl 12s are usually am1lyzed before standards 
to prevent carry-over, sinca most sulfur components measured in 
landfill gas samples are lower in concentration than those in the 
standards. 

GC/MS Analysis Conditions: 

cc conditions: a 30 M x 0.2 m:m, ·o.50 mn film :methyl silicon PO"t'lA 
column from Hewlett-Pack:ard is temperature programmed as follows: 

-65 degrees c, hold min. 
15 degrees C min. to 220 degrees c, hold 5 min. 

Valve oven 'I'emp. 150 degrees c 
GC/MS transfer line 180 degrees C 
Carri.ar gas i3 helium, pressure regulated at 21 psi. 

;,1s Conditions: 

MS calibration is performed periodically prior to performing 
G!Jla.1).'se::; using PPTBA (perfluoro-tributyla:mine) as supplied tiy 

H.ewlett-Pa.ckard and as controlled by HP software undi~c the 
~ll.id·-ranye auto ·tine progrmu. 
Solvent delay= 8 min. 

Hall Detector/Ge Analysis Conditions: 

6' x 1/8" Teflon, Chromosil 310 analytical column 
45 degrees C, isothermal 
Valve oven & transfer line Temp. 105 degrees c. 
Carrier gas is nitrogen, flow rate 18 cc/min. 
oxygen oxidation gas, flow rate 18 cc/min. 
Quartz tub.a oxidation ovl;!n T.e.mp. 650 degrees C. 

I ,. 



a Designation: D 3588 - 98 (Reapproved 2003) 

•iJl.1 . 
INTliRNATIONAL 

Standard Practice for 
Calculating Heat Value, Compressibility Factor, and Relative 
Density of Gaseous Fuels 1 

!'hi:-. :--tandard is 1:-.:-.th.:d mukr lhc lix1...•d lk:-.1µ11:ttwn D .35X8: thL· 1111mbcr 1111mcdi,1tdy li1llow111g tlw dcs1gnatio11 1ndic.1tcs 1hc vcar ,if 
\°1riginal :1dnption or. in the ca:-.c or revision. lhc- year •.1f la:-t l'l'Vt:,,1tlll. :\ munb(•r m p::m.:nthc::;c:-. indicates Ille yc-nr (1f la:-t l\.'appr;1\al. .\ 

:-upcr:-.cnpt l'psilon (e) indicate!-! an 1..·diturial change ~incc 1hc la:il n:v1:,,ion ,1r n:apprnval. 

I. Scope 
I. I This practice covers procedures for calculating heating 

value, relative density, and compressibility factor at base 
conditions (14.696 psia and 60°F (15.6°C)) for natural gas 
mixtures from compositional analysis.2 It applies to all com­
mon types of utility gaseous focls, for example, dry natural gas, 
reformed gas, oil gas (both high and low Btu), propane-air, 
carburcted water gas, coke oven gas, and retort coal gas, for 
which suitable methods of analysis as described in Section 6 
arc available. Calculation procedures for other base conditions 
arc given. 

1.2 The values stated in inch-pound units arc to be regarded 
as the standard. The SJ units given in parentheses arc for 
information only. 

1.3 This standard does not pu,porl to address all o/ th<! 
su,fc•ty concerns, // any, associated with its use. It is the 
l'l',\'fJOnsibili(v <?l the user <4' this standard to establish appro­
priate St!fi.ity and health practices and determine the applirn­
hili~r o/ rcgulatm:v limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 1717 Method for Analysis of Commercial Butane-Butene 

Mixtures and Isobutylcne by Gas Chromatographi 
D 1945 Test Method for Analysis of Natural Gas by Gas 

Chromatography-I 
D 1946 Practice for Analysis of Reformed Gas by Gas 

Chromatography4 

D 2163 Test Method for Analysis of Liquefied Petroleum 
( LP) Gases and Propane Concentrates by Gus Chromatog­
rnphy5 

1 This practire is umler the jurisdiction of ASTM Cmmmttee D03 on G:,scou, 
l·11cls and "the direct rc,ponsihility of Suhcornmittcc D03.03 1111 Determination ol 
I !eating Value and Rclat,ve Density nf lia,eous ruels. 

Current ,·dition approved \fay I 0. 2003. l'uhlishcd '.\fay 200.1. Ori~111,dly 
.,ppnl\cd ,n l<J'JX. List previous edition approved in l'l')K a, D 35X~ -•JX. 

·· 1\ rnt.1r~ rig,lrm1s calculat1un of zt1:l'J at both base conditions .md higher 
pn.:~:,,,LlfC:-i can he made us111g the talcul~lt10n procedures m .. Cornpn .. •:-i:,1hil 11y and 
Siip~r Comprc~Mhility for '.\.1turnl (ias nn<l Other llydroc~irbon G~1~cs." .-\ml..'n..:.111 
< i~, . .., :\!-:-t.11.:iation Tran:,,.nm,~1on C\.-kai-.urcmcnt Committee Report X. i\(iA Cat. '.o. 

XC)!2~5. :%~. ,\GA. 151~ Wilson 11lvd .. Arlington. VA 22201.l. 
'Discontumcd. See !%1 .l111111"/ Bu"k ,,f,IS1'.it S1a11,lcml,. V,,I ll~.01. 
• .•lmuw/ /JrnJJ.. 11/. JST.l/ S1t111dunh;. \:,ll 05J)6. 
'.-lmwal fl.,ok ..t.·l,\'T,\I S1and,m/.,, Vol 05.tll. 

D 2650 Test Method for Chemical Composition of Gases by 
\tlass Spectromct1y5 

2.2 GPA Standard1·: 
GPA 2145 Physical Constants for the Paraffin Hydrocarbons 

and Other Components in Natural Gas'' 
GPA Standard 2166 Methods of Obtaining Natural Gas 

Samples for Analysis by Gas Chromatography6 

GPA 2172 Calculation of Gross Heating Value, Rdative 
Density, and Compressibility Factor for Natural Gas 
Mixtures from Compositional Analysis6·7 

GPA Standard 2261 Method of Analysis for Natural Gas and 
Similar Gaseous Mixtures by Gas Chromutogrnphy6 

GPA Technical Publication TP-17 Table of Physical Prop­
cities of Hydrocarbons for Extended Analysis of Natural 
Gascs1, 

GPSA Data Book, Fig. 23-2, Physical Constants'' 
2.3 TRC Doc11111ent: 
TRC' Thcrmodynmnic Tables-Hydrocarbons8 

2.4 ANSI Standard: 
A NS! Z 132.1-1969: Base Conditions of Pressure and 

Temperature for the Volumetric Measurement of Natural 
Gas9,10 

3. Terminology 

3.1 D£:fi11itio11s: 
3.1.1 British thermal unit-the defined International Tables 

British thennal unit (Btu). 
3.1.1. I Discussion-The defining relationships arc: 

I Btu•lb 1 = 2.326 J•g 1 
( exact) 

I lb~ 453.592 37 g (exact) 

'· i\vailahle from Gas l'rncessors Association, r,521, I::. (,0th, Tuls:i, OK 7.J 1-15. 
'The ,olc 'lllircc of supply of the progrcim ,n either BASIC or l·ORTR:\~~ -

:-.uit;ihk for runrnng nn compt1ten'I kno\vn to the t.:"•>mmittee at this time.• i:- the , ias 
l'rnc..::-:,,ors ,\:-.:--,1c1ation. lfyoll arc :1wan: 1)faltcmal1ve :-.11ppl1cr:,,.. plea:-.c.• pn1\1<lc th1i, 
i11form.1tion to /\STM lnh:mational I lc-adqua11t:rs. Your l'Omrni:nts \, ill n.:ccin! 
car1:."ful co1brder~1uon at a mct!ling of the re:-pon:-.ihlt: tcdmical c11r111111th:t! 1

• •,vhrch 
ytlu may .1tti:11d. 

",·\\ ~ul.1hk· from Thc.·rmodynamics R!.!:-1.!ardt (.'('nfer. The- J"t.•:\..iS ,\&M L111n~r .1tv. 
l.'olkgc S1:it1Pn, TX ,7S.J3-.1 Ill. . , 

., :\\;,11bhlc fr11111 lhc .1\m~ricun '.'r:~1tinnal St..:mfonl:-. ln~t1tt1I('. ~.5 \V. -Brd St.. -Jth 
I- !twr. :-,;,,w York. '.. Y ! 0036. 

·
11 Supportmg. dala h;.n-c been fikd al ,\ST~-t lnt~m.1t1011al I k~h.lquarl\!r:-- ,tnd muy 

b,· ,,ht:11ned hy rcque,t,ng Rc,e:irch Report RR: no.1. I llll7. 

1::opynght •f; ASTM lntr-:rnahonal. 100 Barr Harbor Onve, PO Box C70Q, West Conshot-ockeri, PA 19428-2959, United States. 
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0 D 3588 - 98 (2003) 

By these relationships, I Btu= I 055.055 852 62 J (exact). For 
most puq,oses, the value (rounded) I Btu = 1055.056 .I is 
adequate. 

3.1.2 compressihilitv ji1e:tor (.:)-the ratio of the actual 
,olume of a given mass of gas at a specified temperature and 
prcssure to its volume calculated from the ideal gas law under 
the same conditions. 

3.1.3 gross h!'ating rn/11c-the amount of energy transferred 
as heat from the complete. ideal combustion of the gas with air, 
at standard temperature. in which all the water formed by the 
reaction condenses to liquid. The values for the pure gases 
appear in GPA Standard 2145. which is revised annually. lf the 
gross heating value has a volumetric rather than a mass or 
molar basis, a base pressure must also be specified. 

3. I .4 net hearing rnfuc-the amount of energy transferred 
as heat from the total, ideal combustion of the gas at standard 
temperature in which all the water formed by the reaction 
remains in the vapor state. Condensation of any "spectator•· 
water does not contribute to the net heating value. If the net 
heating value has a volumetric rather than a mass or molar 
basis, a base pressure must also be specified. 

3.1.5 relative dcnsi(v-the ratio. of the density of the gas­
cous fuel. under observed conditions of temperature and 
pressure, to the density of dry air (of normal carbon dioxide 
content) at the same temperature and pressure. 

3.1.6 standard cubic /hot t/l gas-the amount of gas that 
occupies I n.1 (0.028 111

3
) at a tcmperuture of 60° F ( I 5.6°C) 

under a given base pressure and either saturated with water 
vapor (wet) or free of water vapor ( dry) as specified (sec ANSI 
Z 132.1 ). ln this practice, calculations have been made at 
14.696 psia and 60°F ( I 5.6°C), because the yearly update of 
GPA 2145 by the Thermodynamics Research Center, on which 
these calculations arc based, arc given for this base pressure. 
Conversions to other base conditions should be made at the end 
of the calculation to reduce roundoff errors. 

3.1.7 standard temperature (USA)-60°F ( I 5.6"C). 
3.2 ~~wnhofs: 
3.2.1 Nomenclature: 
3.2.1.1 8-second virial coefficient for gas mixture 
3.2.1.2 ~ -summation factor for calculating real gas 

correction (alternate method) 
3.2. I .3 (cor)-corrected for water content 
3.2.1.4 (dry)-value on water-free basis 
3.2.1.5 d-<.lensity for gas relative to the density of air. 
3.2.1.6 d"-ideal relative density or relative molar mass. 

that is, molar mass of gas relative to molar mass of air 
3.2.1. 7 G"1--molar ~rnss ratio 
3.2.1.8 H;;; -gross heating value per unit mass 
3.2.1.9 H'.'.' -gross heating value per unit volume 
3.2.1.10 I(;' --gross heating value per unit mole 
3.2.1.11 1,;;; -net heating value per unit mass 
3.2.1.12 it •···--net heating value per unit volume 
3.2.1.13 1,;;1 --n.:t heating value per unit mole .. ,,, 
J.2.1.14 a, b, c-in Eq I, integers required to balance the 

equation: C, carbon; H. hydrogen; S, sulfur; 0, oxygen 
3 .2.1.15 ( id)-ideal gas state 
3.2.1.16 (/j-liquid phase 
3.2.1.17 ,\,,/-molar mass 

Copyright by ASTM Int'I (all rights reserved); 
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3 .2.1 .18 111-mass flow rate 
3 .2.1 .19 11---number of components 
3 .2.1.20 ?-pressure in absolute units (psia) 
3 .2.1.21 Q"1-idcal cnergy per unit time released as heat 

upon combustion 
3.2.1.22 R--gas constant. I 0. 7316 psia.ft3

/( lb 1110l•R) in this 
practice (based upon R .--c 8.314 48 Ji(mol•K)) 

3.2.1.23 (sat)-denotcs saturation value 
3.2.1.24 T-ahsolutc temperature, ''R ,- ''F - 459.67 or K ·-

0C ~ 273.15 
3.2.1.25 / T. ?)-value dependent upon temperature and 

pressure 
3.2.1.26 /'-gas volumetric flow rate 
3 .2.1 .27 x--molc fraction 
3.2.1.28 Z-gas compressibility factor repeatability of prop-

erty 
3 .2.1.29 S-rcpcatability of property 
3.2.1.30 p-dcnsity in mass per unit volume 
3.2.1.31 ~;•_ 1 ·--property summed for Components 

through 11, where 11 represents the total number of components 
in the mixture 

3.2.2 Superscripts: 
3.2.2.1 id---ideal gas value 
3.2.2.2 /-liquid 
3.2.2.3 er-value at saturation (vapor pressure) 
3.2.2.4 '-reproducibility 
3.2.3 S11hscripts: 
3.2.3.1 a-value for air 
3.2.3.2 a-relative number of atoms of carbon in Eq 
3.2.3.3 h-rclativc number of atoms of hydrogen in Eq 
3.2.3.4 c--rclative number of atoms of sulfur in Eq I 
3.2.3.5 j-property for component j 
3.2.3.6 ii-non-ideal gas property for component i 
3.2.3.7 ii-non-ideal gas property for mixture of i andj 
3.2.3.8 .ii-non-ideal gas property for componentj 
3.2.3.9 w-valuc for water 
3.2.3.10 I-property for Component I 
3.2.3.11 2-propcity for Component 2 

4. Summary of Practice 

4.1 The ideal gas hcuting value and ideal gas relative 
density at base conditions ( 14.696 psia and 60°F (5.6°C)) arc 
calculated from the molar composition and the respective ideal 
gas values for the components; these values arc then adjusted 
by means of a calculated compressibility factor. 

5. Significance and Use 

5.1 The heating value is a measure of the suitability of a 
pure gas or a gas mixture for use as a fuel; it indicates the 
amount of energy that c:111 be obtained as heat by burning a unit 
of gas. For use as heating agents, the relative merits of gascs 
from different sources and having different compositions can 
be compared readily on the basis of thcir hcatin!!; values. 
Therefore, the heating value is used as a para,~eter for 
determining the price of gas in custody transfer. It is also an 
essential factor in c,1lculating the efficicncies of energy con­
version devices such as t.:as-fired turbines. The hcatin!!; v:ilucs .... , ..... ,....,,, .......... 
of a gas depend not only upon the temperature and pressure. 
but also upon the degree of saturation with water ,·apor. 
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However, some calorimetric methods for measuring heating 
values arc based upon the gas being saturated with water at the 
specified conditions. 

5.2 The relative density (specific gravity) of a gas quantifies 
the density of the gas as compared with that of air under the 
same conditions. 

(J. Methods of Analysis 

6.1 Determine the molar composition of the gas in uccor­
dancc with any ASTM or GPA method that yields the complete 
composition, exclusive of water, but including all other com­
ponents present in amounts of 0.1 % or more, in terms of 
components or groups of components listed in Table I. At least 
98 '!lo of the sample must be reported as individual components 
(that is, not more than a total of 2 % reported as groups of 
components such as butanes, pcntanes, hexancs, butenes, and 

so fo11h). Any group used must be one of those listed in Table 
I for which average values appear. The folkrn·ing test mdhods 
arc applicable to this practice when appropriate for the sample 
under test: Test Methods D 1717, D 1945, D 2163, and D 2650. 

7. Calculation-Ideal Gas Values; Ideal Heating Value 

7.1 An ideal combustion reaction in general terms tor fuel 
and air in the ideal gas state is: 

C,HhS, lid)+ ta+ h/4 + c)O_,(id) ··· ,1CO_,(ic/l -• thC)H,O (id or/) 
+ 1.·SO_,(id) \ I J 

where id denotes the ideal gas state and / denotes liquid 
phase. The ideal net heating value results when all the water 
remains in the ideal gas state. The ideal gross heating value 
results when all the water formed by the reaction condenses to 
liquid. For water, the reduction from H20(id) to H~O(/) is H'.'.1 

TABLE 1 Properties of Natural Gas Components at 60°F and 14.696 psiaA 

Molar Mass, Molar Mass, 
Ideal Gross Heating Value0 Ideal Net Heating Value Summation 

Compound Formula 
lb·lbmol 18 Ratio, G'rlc H,1' H,~' Hf, h;~, h:~ I h1, Factor, b,, 

kJ · moI· .. 1 Btu· lbm .. 1 Btu· fr"" kJ · mol"' 1 Btu· lbm· 1 Btu·«-.:, psia-1 

Hydrogen H2 2.0159 0.069 60 286.20 6 1022 324.2 241.79 51 566 273.93 0 
Helium He 4.0026 0.13820 0 0 0 0 0 0 0 
Water H20 18.0153 0.622 02 44.409 1059.8 50.312 0 0 0 0.0623 
Carbon monoxide co 28.010 0.967 11 282.9 4342 320.5 282.9 4 342 320.5 0.0053 
Nitrogen N, 28.0134 0.967 23 0 0 0 0 0 0 0.0044 
Oxygen o, 31.9988 1.104 8 0 0 0 0 0 0 0.0073 
Hydrogen sulfide H2S 34.08 1.176 7 562.4 7 094.2 637.1 517.99 6 534 586.8 0.0253 
Argon Ar 39.948 1.379 3 0 0 0 0 0 0 0.0071 
Carbon dioxide co, 44.010 1.519 6 0 0 0 0 0 0 0.0197 

Air E 28.9625 1.000 0 0 0 0 0 0 0 0.0050 

Methane CH4 16.043 0.553 92 891.63 23 891 1010.0 802.71 21 511 909.4 0.0116 
Ethane C2H,, 30.070 1.038 2 1562.06 22 333 1769.7 1428.83 20 429 1618.7 0.0239 
Propane C:,H• 44.097 1.522 6 2220.99 21 653 2516.1 2043.3 19 922 2314.9 0.0344 

~Butane C,,Hrn 58.123 2.006 8 2870.45 21 232 3251.9 2648.4 19 590 3000.4 0.0458 
11-Butane C4H10 58.123 2.006 8 2879.63 21 300 3262.3 2657.6 19 658 3010.8 0.0478 
i-Pentane Cr,H12 72.150 2.491 2 3531.5 21 043 4000.9 3265.0 19 456 3699.0 0.0581 
n-Pentane C,H12 72.150 2.491 2 3535.8 21 085 4008.9 3269.3 19481 3703.9 0.0631 
n-Hexane C(;H14 86.177 2.975 5 4198.1 20 943 4755.9 3887.2 19 393 4403.9 0.0802 
11-Heptane C7 H16 100.204 3.459 8 4857.2 20 839 5502.5 4501.9 19 315 5100.3 0.0944 
n-Octane c.H,a 114.231 3.944 1 5515.9 20 759 6248.9 5116.2 19 256 5796.2 0.1137 
11-Nonane Cc,H~0 128.258 4.428 4 6175.9 20 701 6996.5 5731.8 19213 6493.6 0.1331 
11-Decane C,0H22 142.285 4.912 7 6834.9 20 651 7742.9 6346.4 19176 7189.9 0.1538 

Neopentane C,,H12 72.015 2.491 2 3517.27 20 958 3985 3250.8 19 371 3683 
2-Methylpentane C11H14 86.177 2.975 5 4190.43 20 905 4747 3879.6 19 355 4395 0.080 
3-Methylpentane Cr,H14 86.177 2.975 5 4193.03 20 918 4750 3882.2 19 367 4398 0:000 
2, 2-0imethylbutane CaH14 86.177 2.975 5 4180.63 20 856 4736 3869.8 19 306 4384 0.080 
2,3-0imethylbutane C1iH14 86.177 2.975 5 4188.41 20 895 4745 3877.5 19 344 4393 0.080 
Cyctopropane C_,H,, 42.081 1.452 9 2092.78 21 381 2371 1959.6 20 020 2220 
Cyclobutane C4Hs 56.108 1.937 3 2747.08 21 049 2747 2569.4 19 688 2911 

Cyclopentane C,,H 10 70.134 2.421 5 3322.04 20 364 3764 3100.0 19 003 3512 
Cyclohexane CaH12 84.161 2.905 9 3955.84 20 208 4482 3689.4 18 847 4180 
E thyne (acetylene) C,H2 26.038 0.899 0 1301.32 21 487 1474 1256.9 20 753 1424 0.021 
Ethene (ethylene) C:,H4 28.054 0.968 6 1412.06 21 640 1600 1323.2 20 278 1499 0.020 
Propane (propylene) C,H,, 42.081 1.452 9 2059.35 21 039 2333 1926.1 rn 678 2182 0.033 

Benzene Cc,Hu 78.114 2.697 1 3202.74 18 177 3742 3169.5 17 444 3591 iJ.069 

Butanes (ave) C.iH 10 58.123 2.006 8 2875 21 266 3257 2653 19 623 3006 0.046 
Pentanes (ave) C,,H 12 72.150 2.491 2 3534 21 056 4003 3267 19 469 3702 0.062 
Hexanes (ave) C,,H14 86.177 2.975 5 4190 20 904 4747 3879 19 353 4395 0.080 

Butenes (ave) C4H8 56.108 1.937 2 20 811 3077 2538 19 450 2876 0.046 

Pentenes (ave) C,,H 10 70.134 2.421 5 20 691 3824 3153 19 328 3572 0.060 

A Th·,s table ,s consistent with GPA 2145-89, but it rs necessary -? the values from the most recent edition of GPA 2145 for custody transfer calcu,at,ons. 
A 1984 Atomic Weights: C = 12.011, H = 1.00794, 0 = 15.9994, . 11!:0067, S = 32.06 . 
r.- Molar mass ratio rs the ratio of the molar mass of the gas to th . s,f mr. 
0 Based upon ideal reaction: the entry for water represents the, total enthalpy of vaporization. 
' ComposIt;on from: F. E. Jones, J. Res. Nat. Bur. Stand .. Vol. ·03, 419. 1978. 

" 
. 

. ;,'_·., 
3 
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- H'., , the ideal enthalpy of vaporization, which is somewhat 
larger than the enthalpy of vaporization ~. - H'.,' . 

7.1.1 Because the gross heating value results from an ideal 
combustion reaction, ideal gas relationships apply. The ideal 

I . I . t' . H"1 . gross 1eat111g va uc per u111t mass or a mixture, ,,, , 1s: 

II II 

H;;; = ~ x1.\f,H;;;,, I ? .r/"f, 
,·.. /··-! 

where: xi is the mole fraction ofComponcntj. Mi is th<' molar 
mass of' Co111po11<'11t .i ji·om n1h/e I, and II is th<' total 1111111ht'r 

o( COlll/1011L'l1fS. 

7.1.2 H;;;.
1 

is the pun: component, ideal gross heating value 
per unit mass for Component .i (at 60"'F ( I 5.6'1C) in Table I). 
Values of H;;; arc indcpcndcnt of pressure, but they vary with 
t.:mperature. 

7.2 Ideal Gas Drnsi~v 
7.2.1 The ideal gas density, p'.,, is: 

" 
p"1 = (!'!RT) ~ x,M; = Ml'!RT 

1-•I 

where: Mis the molar mass of the mixture, 

II 

M•7. LX/vf1 ,=1 

(3) 

(4) 

P is the base pressure in absolute units (psia), R is the gas 
constant, I 0.7316 psia.ft'/(lb mol• 0 R) in this practice, based 
upon R = 8.314 48 .1/(mol•K), Tis the base tempernture in 
absolute units (0 R ·= °F + 459.67). Values of the ideal gas 
density at 60°F (15.6°C) and 14.696 psia are in GPA Standard 
2145. 

7.3 Ideal Relative Densitv: 
7.3.1 The ideal relative density d" is: 

" 
I ,/ .... "' •·d -- ,, ,. "1/'·I ---- '·11/AA ( -- t='I ""J} ·- .,_, ... 1 IYJ· IY, 11 -- lVI, iVl 11 _,- (5) 

where: A1,, is the molar mass of air. The ideal relative density 
is th,;: molar mass ratio. 

7.4 Gross Heating Value per Unit Volume: 
7.4. I Multiplication of the gross heating value per unit mass 

by the ideal gas density provides the gross heating value per 
unit volume, H','.1 

: 

II 

l·l'.' 1 
p"' H;;; - L x,H'.'~ 

,=1 
(h) 

11:':; is the pure component gross heating value per unit 
volume for Component/ at specified temperature and pressure 
(60c,F (15.6°C) and 14.696 psia in Table I, ideal gas values). 

7.4.2 Conversion of values in Table I to different pressure 
bases results from multiplying by the pressure rntio: 

H;'1 1I') 11'.'.'1!' ·· 14.C,%) X /'/14.6% 

7.5 Real Gas Val11es-Compre.1·sihili~I' Factor: 
7.5.1 The compressibility factor is: 

/. I 7:/') = p"', fl = f .\1f'.'R7)/p 

17) 

when: p is the real gas density in mass per unit volume. At 
.:onditions near ambient, the truncated virial equation of state 
satisfactorily represents the volumetric behavior of natural gas: 

/.(7:/'i=I + 81'.'RT 

Copyright by ASTM Int'( (all rights reservedi~'. ,·, 
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where B is the second virial cocfl-icicnt for the gas mixture. 
The sccond virial coefficient for a mixture is: 

rB ,• Ii 1/ ,,II 

,, ti 

~~.r . .r,B,, 
,- I,-~ I 

(10) 

where B1, is the second virial coefficient for Cornponcntj and 
B,; is the second cross virial coefficient for Components i andj. 
The second virial coefl-icicnts arc functions of temperature. Eq 
9 c~m be used with Eq IO for calculation of the compressibility 
factor for the various pressure bases. but it is not accurate at 
pressures greater than two atmospheres. Special treatment is 
not required for 1--12 and He at mole fractions up to 0.0 I. 
Calculations can be made with Bii -= 0 for hydrogt:n and helium. 

7.5.2 Eq 9 and Eq 10 for calculation of Z(T.P) for a gas 
mixture are rigorous but require considerable calculations and 
information that is not always available. An alternative, ap­
proximate expression for Z(T,P) that is more convenient for 
hand calculations is: 

" 
z < r.l'l = , . P[ L ·'i v1f;J 

/""! . 
(II) 

where 1311 = B/RT and 13;, is the summation factor for 
Componentj. Values of 13;, at 60°F ( I 5.6"C) appear in Table 
2. The method based upon Eq 11 has been adopted for this 
practice. 

7.6 RC'al Gas De11si(1°: 

7.6.1 The real gas density p at a specific temperature and 
pressure is: 

p = p"1/7, I 12) 

where: p;,1 and Z arc evaluated at the same temperature and 
pressure. 

7.7 Real Relative DensiW 

7. 7. I The real relative density d is: 

d "' pip,, .. .-., ,'v/Z.,IM,/. ( 13) 

7.8 Real Heating V£1l11e-The real heating value is not given 
by division of the ideal heating value by the compressibility 
factor. Real gas heating values differ from the ideal g,1s values 
by less than one part in I 0-1 at 14.696 psi a, which is of the order 
of the accuracy of the heating values. 

7.9 Gross Hrnting Value of' ffoter ff'i,t Gas: 

7. 9. I If the gas contains water as a component but thc 
compositional analysis is on a dry basis, it is necessmy to 
adjust the mole fractions to reflect the presence of water. The 
corrected mole fractions are: 

.r,tcor) = .r, l I .r .. I ( 14) 

The mole fraction of water can range from zero up to the 
saturated value. The saturated value for x., 1s, assuming 
Raoult's Law: 

I 15) 

where: P'.'. is the vapor pressure of water ( 0.256 ]6 psia at 
(iO"F ( I 5.6"C)). 

7.9.2 Technically, water has a gross heating val~c, the ideal 
enthalpy of condensation. If only the water that is formed 
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TABLE 2 Example Calculations of Gas Properties at 60°F and 14.696 psia (Gas Analysis on Dry Basis)A 

Non -Division of Hr" 1 by Z docs not give a real gas heating valm: but rather an itka[ gas heating value per real cubic feet. :\ny digits carried beyond 
I part in I 000 arc not signitkant but only allicviatc roundoff error. Although CO" has a carbon atom. its ex · 0 because it is not part of the foci formula 
C,,HW<;-Y-

Compound X; n; 13, Y, H</,' G/1 
Methane 0.8302 1 4 0 1010.0 0.553 92 
Ethane 0.0745 2 6 0 1769.7 1.038 20 
Propane 0.0439 3 8 0 2516.1 1.522 60 
i-Butane 0.0083 4 10 0 3251.9 2.006 80 
n-Butane 0.0108 4 10 0 3262.3 2.006 80 
1-Pentane 0.0031 5 12 0 4000.9 2.491 20 
11-Pentane 0.0025 5 12 0 4008.9 2.491 20 
Hexane 0.0030 6 14 0 4755.9 2.975 50 
Helium 0.0003 0 0 0 0 0.138 20 
Nitrogen 0.0032 0 0 0 0 0.967 23 
Carbon dioxide 0.0202 0 0 0 0 1.5Hl 60 

Summation 1.0000 

"xw= (0.256 36)/14.696 = 0.0174 
G;" (dry gas) = 0.6991 
Z(dry gas)= 1 - [0.014 81)2 (14.696) = 0.9968 
Z (dry air) = 1 - [0.0050)2(14.696) = 0.9996 
G (dry gas, dry arr)= 0.6991(0.9996)/0.9968 = 0.7011 
G (dry gas, sat arr)= 0.6991(0.9995)/0.9968 = 0.7010 
Hv'" (dry gas, dry air)= 1179.7 Btu·ft·" 
Hv"' (sat gas, dry air)= 1179.7(0.9826) = 1159.1 Btu·ft" 
I - Xw = 0.9826 
G"1 (sat gas)= 0.6991(0.9826) + 0.0174(0.622 02) = 0.6978 
Z(sat gas)= 1 - [0.9826(0.014 81) + 0.0174(0.0623}f(14.696) = 0.9964 
Z(sat air)= 1 - [0.9826(0.0050) + 0.0174(0.0623))2(14.696) = 0.9995 
G (sat gas, dry air)= 0.6978(0.9996)/0.9964 = 0.7001 
G (sat gas, sat air)= 0.6978(0.9995)/0.9964 = 0.7000 
{Hvd/Z)(dry gas, dry air)= 1179.7/0.9968 = 1183.5 Btu•/1'"3 

{HV'J/Z} (sat gas, dry air)= 1159.1/(0.9964) = 1163.3 Btu·ft-3 

during the combustion condenses, then the heat released upon 
combustion of a wet gas with dry air becomes: 

H;:'(wctgas) 0~ (I· x .. )l-f,'.1 (drygas) (16) 

For water-saturated gas. x.,. at 60° F (15.6° C) is 0.256 36!P1, 
where P1, is the base pressure. Eq 16 is adequate for custody 
transfer applications as a matter of definition. However, this 
equation docs not accurately describe the effect of water upon 
the heating value. Appendix XI contains a rigorous examina­
tion of the effect of water. 

7. IO Calculatio11 r!f' the Ideal Energy Released as Heat: 
7.10.1 When multiplied by the gas flow rate, the ideal gross 

heating value provides the ideal energy released as heat upon 

combustion, Q"1 
, an ideal gas property: 

( 17) 

where ,his the mass flow rate. For an ideal gas, the mass flow 

rate is related to the volumetric flow rate, ,;,.i , by: 

I IX) 

and 

t 19) 

7.10.2 The ideal gas flow rate is related to the real gas flow 

rate by: 

where r> is the real gas volumetric flow rate and ZIT.P) is the 
n:al gas compressibility factor at the same T and P. Hence, 
combining Eq 19 and Eq 20 gives: 

5 

b, Xp., x,j3; X;y( x, HV,'1 X, G,d x,b, 

0.0116 0.8302 3.3208 0 838.5 0.4599 0.009 63 
0.0239 0.1490 0.4470 0 131.8 0.0773 0.001 78 
0.0344 0.1317 0.3512 0 110.5 0.0668 0.001 51 
0.0458 0.0332 0.0830 0 27.0 0.0167 0.000 38 
0.0478 0.0432 0.1080 0 35.2 0.0217 0.000 52 
0.0581 0.0155 0.0372 0 12.4 0.0077 0.000 18 
0.0631 0.0125 0.03 0 10.0 0.0062 0.000 16 
0.0802 0.0180 0.0420 0 14.3 0.0089 0.000 24 

0 0 0 0 0 0.0000 0.000 00 
0.0044 0 0 0 0 0.0031 0.000 01 
0.0197 0 0 0 0 0.0307 0.000 40 

1.2333 4.4192 0 1179.7 0.6991 0.014 81 

(21) 

N,rn I-The ideal energy released per unit lime as heat upon com­
bustion, Q"1 

, can be calculated using the mass flow rate (Eq 17). the ideal 
gas flow rate (Eq 19). or the real gas flow rate /Eq 21), but is always an 
ideal gas property. Division off!,'.' by the gas compressibility factor 1/.rTP) 
doe~ nut produce a real gas he,1ting value but only allows calculation of 
Q'" using the real gas flow rate rather thun the ideal gas llo\\ rate. 

8. Precision 

8.1 The properties reported in this practice derive from 
experimental enthalpy of combustion measurements which, in 
general, are accurate to I part in I 000. The extra digits that 
appear in the accompanying tables alleviate problems associ­
ated with roundoff errors and internal consistency, but they are 
not significant.Table 3 

8.2 The values of properties in this practice arc those that_. _ 
appear in GPA Standard 2 I 72-97, Fig. 23-2 of the GPSA 
Engineering Data Book, GPA TP-17, and the TRC Thermody­
namic Tables-Hydrocarbons. GPA Standard 2145 is updated 
annually and the values in that standard should be used in all 
calculations. 

:-.i,,rt 2---Three sources of error mu;! be con~idered: errors in heating 
values of the components. errors in the calculated compressibility factor. 
and errors in the composition. The uncertainty (twice the standard 
deviation) of the ideal g:1s heating ,,alucs for components should be 
0.03 "•;,. Such errors atkct the bia; and the ;1grecmcnt between cakulatcd 
and measured heating values. but they do not afli:ct the precision. l:rror in 
the calculated compressibility factor varies l\;ith the crni1position of the 
gas. but for natural gas. this error should be less than O .03 "·• ,111d 
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TABLE 3 Example Calculations of Gas Properties at 60°F and 14.696 psia (Gas Analysis on Wet Basis)" 

Nu 1-r Division nf Hr'' by 7. docs not give a real gas heating value but rather an ideal gas heating valu.: per real cubic iCl't. ;\ny digits carried beyond 
I part in I 000 arc not significant but only allicviate roundoff error. Although CO2 has a .:arbon .1to111. its tl - 0 because it is not par! nf the fi.1cl formula 
C,,H1/i..,. 

Compound x, 13, 

Methane 0.8157 1 4 
E:thane 0.0732 2 6 
Propane 0.0431 3 8 
i-Butane 0.0082 4 10 
n-Butane 0.0106 4 10 
1-Pentm1e 0.0030 5 12 
n-Pentane 0.0025 5 12 
Hexane 0.0029 6 14 
Helium 0.0003 0 0 
Nitrogen 0.0031 0 0 
Carbon dioxide 0.0188 0 0 
Water 0.0174 0 0 

Summation 1.0000 

"G;,, (sat gas)= 0.6977 
Z(sat gas)= 1 - [0.015 64)2(14.696) = 0.9964 
z (dry air)= 1 - [0.0050]°(14.696) = 0.9996 

"/, HV,'' 

0 1010.0 
0 1769.7 
0 2516.1 
0 3251.9 
0 3262.3 
0 4000.9 
0 4008.9 
0 4755.9 
0 0 
0 0 
0 0 
0 50.3 

G (sat gas, dry ;iir) = 0.6977(0.9996)/0.9964 = 0.6999 
Hv"' (sat gas, dry air)= 1160.0 -0.9 = 1159.1 Btu·fi-3 

Z (sat air)= 1 - [0.9826(0.050) + 0.0174(0.0623)]2(14.696) = 0.9995 
G (sat gas, sat air) = 0.6977(0.9995)/0.9964 = 0.6999 
{Hi/d/Z)(sat gas, dry air)= 1159.11(0.9964) = 1163.3 Btu·ft-3 

G," 

0.553 92 
1.038 20 
1.522 60 
2.006 80 
2.006 80 
2.491 20 
2.491 20 
2.975 50 
0.138 20 
0.967 23 
1.51!1 60 
0.622 02 

lll'giigibk compared to errors arising from uncertainty in composition. In 
this practice, the errors in the heating values of the componr.nts and the 
calculated compressibility factor. 7,, are neglected. The precision of the 
method is related to the rcpcalability and reproducibility of the analysis. 
An example appears in . 

Nmr J ..... 11 is csscnti,11 to include all components in the gas sample that 
a1,pcar with mole fractions greater than or equal to 0.00 I in the unulysis. 
Some routine unalyscs do not dctcm1inc compounds such as He :md H2S, 
but these compounds arc impo1tant to the calculations. 

8.3 Repeatabi!i~v: 
8.3.1 If all the components arc analyzed and the results arc 

normalized, then the repeatability of the heating value, 'fiH is: 

oH I " 
--, "" [(H"1 H"'H'>xf (22) H" = (H"')· ,~ I .I 

X.3.2 If the results of the analysis arc made to sum to 1.0 by 
calculating the methane mole fraction as the difference be­
tween I .0 and the sum of the mole fractions of the other 
components, then 

b, Xf.t, x,13, x;y, x,HV/1 xi dt' x1b1 

0.0116 0.8157 3.2629 0 823.9 0.4518 0.009 4fi 
0.0239 0.1464 0.4392 0 129.5 0.0760 0.fJ01 75 
0.0344 0.1294 0.3451 0 108.5 0.0657 0.001 48 
0.0458 0.0326 0.0816 0 26.5 0.0164 0.000 37 
0.0478 0.0424 0.1061 0 34.6 0.0213 0.000 51 
0.0581 0.0152 IJ.0366 0 12.2 0.0076 0.000 18 
0.0631 0.0123 0.0295 0 9.8 0.0061 0.000 15 
0.0802 0.0177 0.0413 0 14.0 0.0088 0.000 24 

0 0 0 0 0 I) 0 
0.0044 0 0 0 0 0.0030 0 
0.0197 0 0 0 0 0.0302 0.000 39 
0.0623 0 0 0 0.9 0.0108 0.001 09 

1.2118 4.3421 0 1160.0 0.6977 O.Q1564 

(23) 

where fix, is the repeatability of the method of analysis fbr 
Component j. The differences between heating values calcu­
lated from successive pairs of analysis performed by the same 
operator using the same sample of gas and the same instrument 
should exceed 2'fiH in only 5 % of the tests when oH is taken 
as one standard deviation. 

8.4 R,1Jrod11cihility-The reproducibility '6H' is calculated 
from Eq 22 and Eq 23 using ox';, the reproducibility of the 
method of analysis for Compound j. The difference between 
heating values calculated from analysis obtained in different 
laboratories is expected to exceed '6H' for only 5 '!1> of the 
analyses. 

APPE~DJXES 

('.'jonmandatory Information) 

XI. EFFECT OF WATER UPO'.'il THE HEATING VALUE 

.X 1.1 Custody transfer of natural gas uses a simple pricing 
equation that states that the cost of gas is the rate of energy 
rckascd upon combustion multiplied by the price of gas per 
energy unit multiplied by the time or accounting period. The 
rate of energy released upon combustion is the product of the 
heating value of the gas and the flow rate of the gas. The flow 
rate of the gas requires knowledge of the compressibility factor 
and thc relative density of the gas. All three custody transfer 
properties (heating valuc, compressibility factor. and relative 
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density) can be calculated from the composition given pure 
component property tables. The equations for calculating the 
properties of dry natural gas arc well known, but this appendix 
also presents an account of the effects of water contained in thc 
gas and in the air used to burn the gas. 

X 1.2 The heating value of a natural gas is the :1b~olutc 
value of its enthalpy of combustion in an idcal combustion 
reaction. Thc heating value is, thcrcfiJrc. an ideal- gas property 
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that can be calculated unambiguously from tables of pure 
component values and it has no pressure dependence. 

Xl.3 An ideal combustion reaction with fuel and air in the 
ideal gas state and the possibility of water in the fuel and air is: 

C.,1!0S~(id) + (a + f:l/4 + 'YJl i -'- E)O,(id) 
·"- 0.043 83(r., 0

- f3/4 + 'YI! I + e).-\rtid) (XI.I) 

-t- IO.001 62(,, -- f1,"4 - "{)I I + El + x,1( I - .r,1 --.r, IJCO,(i,/) 

+ 1_3.72X 73(u - f:l/4 + 'YH I - f) + x,, : l I .I\ x,.)JN,Ud)-'- 1_1,i 
+ 1,;'.lHP(id) 

= J_o'. + 0.001 h2(n + f:l/4 +"{)II +El+ x,!( I -x, -x,.)JCO,lid) 

+ 11:,H/) (ic/1 + 11;,1-tp ( I l + "{SO,Udl 

+ [3.728 73(<X + [3/4 +"{)(I + E) 

+ x/( I -x.v -xc)JN,Ud) 

+ 0.0•B 83(a + f3/4 + "{)( I + E)Ar (id) + (o + !314 + "{)fO,(id) 

where: ex, [3, and -y arc stoichiometric coefficients, E is the 
fraction excess air, the composition of air is assumed to be that 
of Table XI. l, n~ and the moles of water contained in the gas, 
11;: arc the moles of water contained in the air, 11::. arc the moles 
of water contained in the product gas mixture, n,1, are the moles 
of gas that actually condense, .A::, is the mole fraction of CO~ in 
the gas, and x.v is the mole fraction of N~ in the gas. ff air has 
been injected into the gas, it is assumed that the effect is 
accounted for in the excess fraction E. Fuel gas mixtures would 
have non-integer values of ex, 13 and -y. 

X 1.4 It is customary to define hypothetical reference states 
for the water formed by the reaction denoted by Eq I (as 
opposed to "spectator" water that enters the reaction carried by 
the gas or air). ff we assume that the water formed in the 
reaction remains in the ideal gas state, the heating value is 
termed "net." ff we assume that the water formed in the 
reaction condenses totally to the liquid state, the heating value 
is termed "gross." The gross heating value is greater than the 
net heating value by the ideal enthalpy of vaporization for 
water: 

heating value (gross) - heating value (net) = H,. (id) - H ... 1 /) 

IXl.2) 

where: 
H ~- enthalpy, 
/ liquid state, and 
1r water. 

The quantity Ii,. (id) - H" (/) 1s the ideal enthalpy of 
vaporization for water. 

X 1.5 It is possible to calculate a real gas heating value 
rather than using a hypothetical state, but the calcuhitions are 
tedious, the numerical values are negligibly different, and the 
mathematical simplicity of the defining equation is lost. ft is 
customary in the gas industry to use gross h..:ating value for 
most calculations, so for the remainder of this appendix, the 
term "heating value" refers to the gross value. 

X 1.6 Eq 7 in Section 7 provides the recipe to convert the 
heating value from one base pressure to another. Note that 
when using Eq 7, H,."1 should be calculated using the values 
from Table I before converting the pressure; the individual 
values in Table l should not be converted. Conversion to 
another temperature is more complicated. Het1ting value data 
exist at 25°C based upon the reaction: 

C.,H/,pdl--'- (u + [3/4 + "{)O2(id) 0
·-

0 rxCO,(id) + 1(3/2)1-1,0 ({) 
+ "{S0,1idl (Xl.3) 

XI . 7 The experiments use pure oxygen and are corrected to 
stoichiometric proportions. It is necessary to correct the sen­
sible heat effects to arrive at a different temperature: 

(Xl.4) 

where: 

(Xl.5) 

1Xl.6) 

and: c;;1 is the ideal specific heat at constunt pressure. r 
denotes reactants and r' denotes products. 

TABLE X1.1 Example Calculation of Precision 

Composition, H;- H;; 
Repeatability Reproducib11Jty 

Compound 
X; Btu•tt--·3 [( H: - H! ),\x)2 I( H: - H$ Fix')" 

i'~ (Btu•tt--·')2 ;,x'J 
(Btu•fr''f 

Methane 0.8302 169.7 0.0010 0.029 0.0020 0.115 
Ethane 0.0745 -590.0 0.0002 0.014 0.0004 0.056 
Propane 0.0439 -1336.4 0.0002 0.071 0.0004 0.286 
lsobutane 0.0083 -2072.2 0.0001 0.043 0.0002 0.171 
Butane 0.0108 -2082.6 0.0002 0.173 0.0004 0.694 
lsopentane 0.0031 -2821.2 0.0001 0,080 0.0002 0.318 
Pentane 0.0025 -2829.2 0.0001 0.080 0.0002 0.320 
Hexane 0.0030 -3576.2 0.0001 0.128 0.0002 0.512 
Helium 0.0003 1179.7 'l.0001 0.014 0.0002 0,056 
Nilrogen 0.0032 1179.7 0.0001 0.014 0.0002 0.056 
Carbon dioxide 0.0202 1179.7 0.0002 0.056 0.0004 0.223 
Total 1.0000 0.702 2.807 
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X2. ACCOL'.'ITl:'liG FOR \.VATER 

X2.1 Tf the gas contains ,vater (or must be assumed to be 
saturated) but the compositional analysis is on a dry basis. it is 
necessary to adjust the mole fractions to account for the fact 
that water has displaced some gas, thus lowering the heating 
value. The mole fmction of water in the gas results from the 
ddinition of relative humidity: 

.r.,. .- /l"P'i'..iP•·.,,,.,.dl+11,,l 1X2.I) 

( Based upon one mole of the fuel C.,Hj:,S-y) where hg is the 
relative humidity of the gas, P'.: is the vapor pressure of water, 
,md 11

11 
denotes moles of water. For saturated gas /l is unity. 

Rearranging Eq X2. I gives the moles of water: 

11,,. = xi/( I -x,,.) 

The corrected mole fractions then become: 

.r, (cor) ,.- x,[ ~] -~ x{ 1 + .r.,~( 1 .r,..)] '"' ( I · x,, )x, 
(X2.3) 

and the heating value becomes: 
,V 

Hvi,I = ( I Xw)~ x;":r H1-,;" 
F' I 

(:'C.4) 

where water is not included in the N components of the 
summation. If the compositional analysis determines x,.. and 
water is included in the ,V components of the summation: 

,\' 

/{P111 .:;: L x;1
•
11 Hv~"- x11H1•;:~ 

,=I 
(X2.5) 

X2.2 Tt is necessmy to remove the effect of water because, 
although water has a heating value, it is only a condensation 
effect. Water carried by wet gas (spectator water) does not 
actually condense, and only water formed in the reaction 
contributes to heating value. 

X2.3 Accounting for water in the above manner is sufficient 
for defined custody transfer conditions. but when trying to 
model actual situations. the question becomes much more 
complicated. ft is obvious that all of the reaction water actually 
cannot condense because in a situation in which both gas and 
air are dry some of the reaction water saturates the product 
l!ases and the remainder condenses. It is possible to account for 
thl'.sc effects in a general manner. To do so, it is necessary to 

calculate "~- , 11:: . n:, , and 11;, . 

1r; 1[1 + ix, + -'"cl/11- .r, .r,., -L 11:J = 1,'1~'. .. P (X~.61 

n,;. = 1/r'J~:.,P)/[( I -x, -.r,.)I I -lr'l',''P) 

n','..-14.7"7•118(c.t 1- l:l/4 -1 )')(I ·- f.) + 11::J = i,''l''.;lf' tX2.7) 

11;:. -~ -U74 18( tX ·1- (3i4 -!- )')( I ➔- f )(l,"f":/1')/( I /l'l~'./1)) 

,,:, I {n -r 'I+ (.r1 - ·\·)/1 I· ·'\ ·· .r,.) + 11x + f3/4 + )')[0.001 62( I + E) 
fX2.8) 

•-3.728 73t I -r ~) + 0.043 ~3( I +El+ Ej + 11:,J !~'.JP 

11;, • · (c, .,.. 'I + (xv + .rclil I · .r~ · · .r,.) + I c., + f3/4 + 'I ll0.00 I 62( I 
I· f.) 

,{. = f,/2 + n:;. + 1(. · n'.r (X:!.9) 

where: h,, is the relative humidity of the air. Eq X2.6 and Eq 
X2. 7 are reformulations of Eq X2. I to reflect inlet conditions. 
Eq X2.8 reflects Eq X2.I for the saturated product gas (it must 
be saturated before any water can condense). Eq X2.9 is a 
water balance: f3/2 arc the moles of water formed by the 
reaction, II":;.+ 11::. arc the moles of water that enter with the gas 
and air, 11;, arc the moles of water that saturate the product gas, 
and 11;,. arc the moles of water that condense. Therefore, the 
complete correction for the effect of water on heating value is: 

H;'.' = H;" (Eq X2.4 or Eq X2.5) + (lr"P,'.IP)/( I .r,, ··· .r,.H I -/{?,'.JP) 
(X2.I0) 

+ 4.774 I 8(<1 + f3/4 +'{)II - E)(li''l~'./P)/t/ •· h"l~'.IP) . 1.rx + 'I 
+ (.\'.11 .t,J 

(I .r,, .r,J + (ll + (3/4 + '{i(J.774 18 + 4.774 18E)] 

X f/~'./P)/f I - P,'.)fH:;'J 

X2.4 Depending upon the relative humidities of the gas and 
air, the observed heating value can be greater or smaller than 
that calculated using Eq X2.4 or Eq X2.5. A humidity of air 
exists for each gas above which Hv"1 is greater than that 
calculated by Eq X2.4 or Eq X2.5. That critical value depends 
upon the gas composition, the humidity of the gas. and the 
amount of excess air. For pure. dry methane with no excess air. 
h,, = 0.793 45. 

X3. REAL GAS PROPERTIES 

X3.l In principal, we have enough information to convert 
the heating value to a real gas property (it is not necessary to 
do so for relative density because the molar mass ratio, G"'. is 
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the desired property). This is simply a matter of evaluating the 
integral: 
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, ,'1/-f' ( ilV) dB , ,/B (TT)r ~ v-r ,JT ,, =B-Tdr='2R7'hdT 

(X3.I) 

IX.t2) 

where Vis the molar volume. The temperature dependence 
of h must be defined, but in the custody transfer region it is 
easy to do so. The products and reactants again correspond to 
Eq XI .3. 

property, it serves no custody transfer purpose to do so. As we 
have s-:1.:11, the cost equation is unchanged; the calculations 
while obvious arc tedious. /fr is slightly different from /-fr''' 
because the base pressure is low; the likelihood of having all 
the information required to use Eq X3. I is remote. The heating 
value is defined in a hypothetical state. ft is not possible. at 
base conditions, to have all the water formed in the reaction be 
either all gas or all liquid; some of the water formed is in each 
state. Thus. if the definition is of a hypothetical state, using a 
hypothetical real gas rather than an ideal gas state adds nothing 
but compkxity. X3.2 While it is obviously possible to make the required 

calculations to convert the heating value into a real gas 
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if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
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responsible technical committee, w/Jich you may attend. If you feel that your comments have not received a fair hearing you should 
make your views known to the ASTM Committee on Standards, at the address shown be/aw. 

This slandard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700. West Conshohocken, PA 19428-2959, 
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above 
address or at 610-832-9585 (phone), 610-832-9555 {fax), or service@astm.org (e-mail); or through the ASTM website 
(www.astm.org). 
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APPENDIX B - Computer Printout of Results 

Horizon Air Measurement Services, Inc. 
W07-043-FRI (2005) 
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CARB Method 2 Flow Rate 

Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 

Date: 10/11/05 

STANDARD TEMPERATURE Degrees F 68 

RUN NUMBER ****** 1 2 3 
CLOCK TIME: INITIAL ****** 1050 1330 1531 
CLOCK TIME: FINAL ***/r'k* 

/ 1240 1515 1706 

AVG.STACKTEMPERATURE 
/ 

Degrees F 1585 1607 1584 
AVG. SQUARE DELTA P Inches H20 0.1288 0.1304 0.1296 
BAROMETRIC PRESSURE Inches HG 28.58 28.58 28.58 
SAMPLING TIME Minutes 90 90 90 
SAMPLE VOLUME Cubic Feet 108.708 105.994 106.494 
AVG. METER TEMP. Degrees F 87 91 88 
AVG. DELTA H Inches H20 3.67 3.76 3.71 
DGM CALIB. FACTOR M ****** 0.9856 0.9856 0.9856 
WATER COLLECTED Milliliters 138 187 168 
CO2 Percent 8.00 7.81 8.11 
02 Percent 11.94 12.15 11.80 
co Percent 
CH4 Percent 
N2 Percent 80.06 80.04 80.09 
STACK AREA Square Inches 6647.6 6647.6 6647.6 
ST A TIC PRESSURE Inches WG. -0.005 -0.005 -0.005 
PITOT COEFFICIENT **""'** 0.84 0.84 0.84 
SAMPLE VOLUME DRY DSCF 99.74 96.60 97.54 
WATER AT STD. SCF 6.5 8.8 7.9 
MOISTURE Percent 6.1 8.4 7.5 
MOLE FRACTION DRY GAS •tt••· 0.94 0.92 0.92 
MOLECULAR WT.DRY lb/lb Mole 29.76 29.74 29.77 
EXCESS AIR Percent 130 135 126 
MOLECULAR WT. WET lb/lb Mole 29.04 28.75 28.89 
ST ACK GAS PRESSURE Inches HG 28.58 28.58 28.58 
STACK VELOCITY AFPM 871 891 879 
VOLUMETRIC FLOWRATE, DRY STD. DSCFM 9311 9199 9259 
VOLUMETRIC FLOWRA TE, ACTUAL ACFM 40225 41140 40563 

Horizon Air Measurement Services, Inc. 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare #1 (McGill) 

Date: 10/11 /05 
Job #: W07 -043 
Run#: 1 ---------

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 

Barometric Pressure 

COMPONENTS 

Oxygen 
Nitrogen 

Carbon Dioxide 
Methane 
Ethane C2 

Propane C3 
Isa-Butane C4 
N-Butane 

lso-Pentane cs 
N-Pentane 

Hexane C6 
Heptane C7 
Octane ca 
Nonane C9 

Total 

EPA F-Factor 

Horizon Air Measurement Services, Inc. 

deg.F Std. Temp. 68 
psi 
cfm Fuel Flow 1297 

11.94 % 

28.58 

HHV LLV Exp Factor 
MOLE% btu/ft3 btu/ft3 dscf /scf fuel 

1.04 0.010 
12.74 0.127 
38.52 0.385 
47.15 476.22 428.78 4.041 

0.547 9.68 8.85 0.083 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 

100.00 485.90 437.64 4.65 

CALCULATIONS 

= (scf exhaust/set fuel)/(btu/scf fuel)*(1000000 btu/MMbtu) 

9564 dscf/Mmbtu 

W07043.Flare1.Test.McGill.xls 

deg.F 

dscfm 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare #1 (McGill) 

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 12.15 

Barometric Pressure 28.58 

COMPONENTS MOLE% 

Oxygen 0.61 
Nitrogen 11.77 

Carbon Dioxide 38.81 
Methane 48.31 
Ethane C2 0.501 

Propane C3 
(so-Butane C4 
N-Butane 

lso-Pentane cs 
N-Pentane 

Hexane C6 
Heptane C7 
Octane ca 
Nonane C9 

Total 100.00 

deg.F 
psi 
cfm 
% 

Date: 10/11/05 
Job #: W07-043 
Run#: 2 

Std. Temp. 

Fuel Flow 

HHV LLV 
btu/ft3 btu/ft3 

487.93 439.33 
8.87 8.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

496.80 447.44 

CALCULATIONS 

68 

1251 

Exp Factor 
dscf/scf fuel 

0.006 
0.118 
0.388 
4.140 
0.076 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.73 

EPA F-Factor = (scf exhaust/set fuel)/(btu/scf fuel)*(1000000 btu/MMbtu) 

9518 dscf/Mmbtu 

Horizon Air Measurement Services, Inc. W07043.Flare1. Test.McGill.xis 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare #1 (McGill) 

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 11.80 

Barometric Pressure 28.58 

COMPONENTS MOLE% 

Oxygen 0.90 
Nitrogen 13.92 

Carbon Dioxide 37.80 
Methane 46.86 
Ethane C2 0.518 

Propane C3 
I so-Butane C4 
N-Butane 

lso-Pentane cs 
N-Pentane 

Hexane ca 
Heptane C7 
Octane CB 
Nonane C9 

Total 100.00 

deg.F 
psi 
cfm 
% 

Date: 10/11/05 
Job #: W07-043 
Run#: 3 

Std. Temp. 

Fuel Flow 

HHV LLV 
btu/ft3 btu/ft3 

473.29 426.14 
9.17 8.38 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

482.45 434.53 

CALCULATIONS 

68 

1258 

Exp Factor 
dscf /scf fuel 

0.009 
0.139 
0.378 
4.016 
0.079 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.62 

EPA F-Factor = (scf exhaust/set fuel)/(btu/scf fuel)*(1000000 btu/MMbtu) 

9578 dscf/Mmbtu 

Horizon Air Measurement Services, Inc. W07043.Flare1.Test.McGill.xls 

deg.F 

dscfm 
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Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 

Date: 10/11/05 
Run: 1 

Speciated Compound Concentration 
ppm, as H2S 

Hydrogen Sulfide 32.4 
Carbonyl Sulfide 0.30 
Methyl mercaptan 3.44 
Ethyl mercaptan < 0.1 
Dimethyl sulfide 6.20 
Carbon disulfide 0.17 
Dimethyl disulfide 0.27 
iso-propyl mercaptan 0.51 
n-propyl mercaptan < 0.06 

Total 

Horizon Air Measurement Services, Inc. 

Sulfur Compounds 

No. of S Total S SO2 Cone. Inlet SO2 Rate 
molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 

1 32.4 2.481 1297 0.4257 
1 0.30 0.023 1297 0.0039 
1 3.44 0.263 1297 0.0452 
1 0.1 0.008 1297 0.0013 
1 6.20 0.475 1297 0.0815 
2 0.34 0.026 1297 0.0045 
2 0.54 0.041 1297 0.0071 
1 0.51 0.039 1297 0.0067 
1 0.06 0.005 1297 0.0008 

43.89 0.5767 

W07043.Flare1.Test.McGill 
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Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 

Date: 10/11/05 
Run: 2 

Speciated Compound Concentration 
ppm, as H2S 

Hydrogen Sulfide 39.8 
Carbonyl Sulfide 0.31 
Methyl mercaptan 4.14 
Ethyl mercaptan < 0.1 
Dimethyl sulfide 7.34 
Carbon disulfide 0.21 
Dimethyl disulfide 0.22 
iso-propyl mercaptan 0.60 
n-propyl mercaptan < 0.06 

Total 

Sulfur Compounds 

No. of S Total S SO2 Cone. Avg. Inlet SO2 Rate 
molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 

1 39.8 3.048 1251 0.5041 
1 0.31 0.024 1251 0.0039 
1 4.14 0.317 1251 0.0524 
1 0.1 0.008 1251 0.0013 
1 7.34 0.562 1251 0.0930 
2 0.42 0.032 1251 0.0053 
2 0.44 0.034 1251 0.0056 
1 0.60 0.046 1251 0.0076 
1 0.06 0.005 1251 0.0008 

53.21 0.6740 



C) 
Cu 
c.c 

Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 

Date: 10/11/05 
Run: 3 

Speciated Compound Concentration 
ppm, as H2S 

Hydrogen Sulfide 38.0 
Carbonyl Sulfide 0.31 
Methyl mercaptan 4.28 
Ethyl mercaptan < 0.1 
Dimethyl sulfide 7.12 
Carbon disulfide 0.20 
Dimethyl disulfide 0.27 
iso-propyl mercaptan 0.60 
n-propyl mercaptan < 0.06 

Total 

Sulfur Compounds 

No. of S Total S SO2 Cone. Avg. Inlet SO2 Rate 
molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 

1 38.0 2.910 1258 0.4843 
1 0.31 0.024 1258 0.0040 
1 4.28 0.328 1258 0.0545 
1 0.1 0.008 1258 0.0013 
1 7.12 0.545 1258 0.0907 
2 0.40 0.031 1258 0.0051 
2 0.54 0.041 1258 0.0069 
1 0.60 0.046 1258 0.0076 
1 0.06 0.005 1258 0.0008 

51.41 0.6552 



CARB Method 100 Emission Rates 

Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 
Date: 10/11/05 

Run Number ****** 1 2 3 
Load ****** as Found as Found as Found 
EPA F-Factor dscf/MMBtu 9564 9518 9578 

CARB Method 2 CARB Method 2 CARB Method 2 
Stack Flow Rate dscfm 9311 9199 9259 
Oxygen % 11.94 12.15 11.80 
Carbon Dioxide % 8.00 7.81 8.11 

Oxides of Nitrogen 

Concentration ppm 10.41 9.89 10.50 
Concentration @ 3% 02 ppm 20.80 20.23 20.65 
Concentration lb/dscf 1.24E-06 1.18E-06 1.25E-06 
Emission Rate lb/MMBtu 0.0277 0.0269 0.0276 
Emission Rate lb/hr 0.695 0.652 0.697 

I . 

' I 
Carbon Monoxide 

' -

' 
Concentration ppm 110.6 45.5 25.5 i 

! 
Concentration @ 3% 02 ppm 220.9 93.1 50.2 
Concentration lb/dscf 8.04E-06 3.31E-06 1.86E-06 

I Emission Rate lb/MMBtu 0.1794 0.0753 0.0408 
Emission Rate lb/hr 4.49 1.83 1.03 

HORIZON AIR MEASUREMENT SERVICES, INC. W07043.Flare1 .Test.McGill.xis 



Facility: 
Source: 
Job No.: 

Date: 

Range: 
Span: 
Low: 
High: 

Values 
Zero: 
Span: 

Percent Drift 
Zero: 
Span: 

Values 
Zero: 
Span: 

Values 
Zero: 
Span: 

Zero Average 
Span Average 

Percent Drift 
Zero: 
Span: 

Simi Valley Landfill 
Flare #1 (McGill) 
W07-043 
10/11/05 

Bias-Corrected Concentration 
Bias-Corrected Conc.(O2 adjusted) 

Run No.: 
Fuel: 

Std. 02: 

02 CO2 NOx co 
% % ppm ppm 

25 15 25 500 
12.06 7.01 11.40 202.00 

20.07 12.00 23.80 396.00 

** POST-TEST DRIFT (DIRECT)** 

0.00 0.00 0.00 0.00 
12.00 7.02 11.38 200.00 

0.00 0.00 0.00 0.00 
-0.24 0.07 -0.10 -0.40 

** PRE-TEST BIAS ** 

0.05 I 0.00 0.05 0.00 
12.05 6.95 11.30 201.00 

** POST-TEST BIAS ** 

0.25 I 0.00 0.25 0.00 
12.05 7.01 11.18 193.50 

** BIAS CORRECTION ** 
0.15 0.00 0.15 0.00 
12.05 6.98 11.24 197.25 

** POST-TEST DRIFT (BIAS)** 

-0.80 0.00 -0.80 0.00 
0.00 -0.40 0.50 1.50 

11.94 8.00 10.41 110.55 
20.80 220.97 

** RAW AVERAGE CONCENTRATION** 

Average: 11.94 7.96 10.27 107.95 

02 adjust: 3.0 20.51 215.57 

Date Time 02 CO2 NOx co 
11-Oct-05 1050 11.93 7.98 10.53 32.69 

11-Oct-05 1051 12.06 7.88 10.38 78.62 
11-Oct-05 1052 12.25 7.72 9.62 117.32 

11-Oct-05 1053 12.08 7.85 10.54 119.36 

11-Oct-05 1054 12.27 7.70 9.98 152.03 
11-Oct-05 1055 11.97 7.95 10.93 77.44 

11-Oct-05 1056 11.93 7.98 10.92 23.30 
11-Oct-05 1057 12.26 7.70 9.49 73.88 
11-Oct-05 1058 12.08 7.86 10.33 151.42 

1 
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11-Oct-05 1059 12.20 7.76 9.86 76.75 
11-Oct-05 1100 12.25 7.70 9.53 182.43 
11-Oct-05 1101 12.28 7.68 9.39 207.50 
11-Oct-05 1102 12.13 7.82 10.26 145.54 
11-Oct-05 1103 12.21 7.74 9.77 114.43 
11-Oct-05 1104 12.09 7.85 10.62 118.51 
11-Oct-05 1105 12.05 7.88 10.63 80.12 
11-Oct-05 1106 11.51 8.35 12.35 31.17 
11-Oct-05 1107 12.02 7.91 10.19 22.28 
11-Oct-05 1108 12.11 7.83 9.81 173.13 
11-Oct-05 1109 12.28 7.68 9.25 164.06 
11-Oct-05 1110 12.09 7.85 10.28 119.61 
11-Oct-05 1111 11.92 7.99 10.93 74.04 
11-Oct-05 1112 11.90 8.02 10.59 61.51 
11-Oct-05 1113 11.77 8.11 11.13 37.15 
11-Oct-05 1114 11.83 8.07 10.79 25.95 
11-Oct-05 1115 11.86 8.04 10.64 31.49 
11-Oct-05 1116 12.00 7.93 10.31 46.24 
11-Oct-05 1117 12.39 7.58 9.28 56.63 
11-Oct-05 1118 12.41 7.56 8.81 164.63 '., 
11-Oct-05 1119 12.37 7.60 8.73 164.06 I 
11-Oct-05 1120 12.47 7.49 8.22 217.12 
11-Oct-05 1121 12.35 7.62 9.31 270.98 

I 11-Oct-05 1122 12.45 7.50 8.51 125.18 
11-Oct-05 1123 11.86 8.05 11.20 160.76 ! 

11-Oct-05 1124 12.41 7.55 9.16 79.91 
11-Oct-05 1125 11.93 7.99 10.70 134.86 I 11-Oct-05 1126 11.34 8.49 12.52 16.97 
11-Oct-05 1127 11.73 8.15 11.39 10.43 
11-Oct-05 1128 11.91 8.00 10.72 18.66 
11-Oct-05 1129 12.63 7.35 7.80 128.57 
11-Oct-05 1130 11.95 7.96 10.59 168.07 
11-Oct-05 1131 12.06 7.85 10.23 69.11 
11-Oct-05 1132 12.36 7.61 9.20 130.26 
11-Oct-05 1133 11.69 8.19 11.12 93.58 
11-Oct-05 1134 11.91 7.98 10.64 17.22 

I ' 11-Oct-05 1135 11.25 8.57 12.32 68.67 ! 

11-Oct-05 1155 11.82 7.98 9.83 174.09 Port Change I 
11-Oct-05 1156 11.60 8.21 10.80 142.20 
11-Oct-05 1157 11.63 8.20 10.88 131.01 I 11-Oct-05 1158 11.69 8.17 11.37 95.25 ' ., 

11-Oct-05 1159 11.72 8.12 11.50 23.27 
11-Oct-05 1200 11.76 8.10 11.03 57.83 
11-Oct-05 1201 11.69 8.17 11.13 42.17 
11-Oct-05 1202 11.15 8.65 12.37 36.97 
11-Oct-05 1203 11.59 8.26 11.19 18.61 
11-Oct-05 1204 11.33 8.49 11.83 24.26 
11-Oct-05 1205 11.47 8.37 11.69 14.02 
11-Oct-05 1206 11.48 8.35 11.43 14.47 
11-Oct-05 1207 11.43 8.40 11.31 25.59 
11-Oct-05 1208 11.20 8.59 12.10 13.41 
11-Oct-05 1209 11.00 8.76 12.49 6.06 
11-Oct-05 1210 11.37 8.45 11.56 8.23 
11-Oct-05 1211 11.49 8.35 11.02 12.58 
11-Oct-05 1212 11.84 8.06 9.65 63.24 
11-Oct-05 1213 11.70 8.17 10.24 126.15 
11-Oct-05 1214 11.54 8.31 11.02 36.95 
11-Oct-05 1215 11.30 8.50 11.90 31.25 

04;! 



11-Oct-05 1216 11.60 8.25 10.76 28.35 
11-Oct-05 1217 12.15 7.77 8.57 239.68 
11-Oct-05 1218 12.15 7.78 9.52 158.97 
11-Oct-05 1219 12.47 7.49 8.02 232.90 
11-Oct-05 1220 12.16 7.75 9.02 195.19 
11-Oct-05 1221 11.65 8.22 10.66 133.32 
11-Oct-05 1222 11. 71 8.16 10.67 73.14 
11-Oct-05 1223 12.03 7.88 9.81 96.34 
11-Oct-05 1224 12.28 7.67 9.04 90.19 
11-Oct-05 1225 12.46 7.51 8.61 181.67 
11-Oct-05 1226 12.56 7.41 8.01 306.87 
11-Oct-05 1227 12.26 7.68 9.24 259.53 
11-Oct-05 1228 11. 71 8.14 11.03 191.18 
11-Oct-05 1229 11.27 8.53 12.51 12.26 
11-Oct-05 1230 11.90 7.98 10.43 24.59 
11-Oct-05 1231 12.27 7.68 8.92 119.05 
11-Oct-05 1232 12.61 7.37 7.77 226.14 
11-Oct-05 1233 12.25 7.67 8.79 321.44 
11-Oct-05 1234 11.90 8.00 9.94 160.56 
11-Oct-05 1235 12.27 7.65 8.76 169.99 
11-Oct-05 1236 12.63 7.33 7.04 350.07 
11-Oct-05 1237 11.92 7.95 10.16 313.54 
11-Oct-05 1238 11.56 8.29 11.56 91.29 
11-Oct-05 1239 11.53 8.29 11.83 21.15 
11-Oct-05 1240 12.23 7.69 8.64 203.13 

0 ,J3 



Facility: 
Source: 
Job No.: 

Date: 

Range: 
Span: 
Low: 
High: 

Values 
Zero: 
Span: 

Percent Drift 
Zero: 
Span: 

Values 
Zero: 
Span: 

Values 
Zero: 
Span: 

Zero Average 
Span Average 

Percent Drift 
Zero: 
Span: 

Simi Valley Landfill 
Flare #1 (McGill) 
W07-043 
10/11/05 

Bias-Corrected Concentration 
Bias-Corrected Conc.(O2 adjusted) 

Run No.: 
Fuel: 

Std. 02: 

02 CO2 NOx co 
% % ppm ppm 

25 15 25 500 
12.06 7.01 11.40 202.00 

20.07 12.00 23.80 396.00 

** POST-TEST DRIFT (DIRECT)** 

0.05 0.00 0.00 0.00 
12.03 7.04 11.25 199.50 

0.20 0.00 0.00 0.00 
-0.14 0.17 -0.60 -0.50 

** PRE-TEST BIAS ** 

0.25 I 0.00 0.25 0.00 
12.05 7.01 11.18 193.50 

** POST-TEST BIAS ** 

0.15 I 0.02 0.00 0.00 
11.98 6.99 11.40 199.00 

** BIAS CORRECTION ** 
0.20 0.01 0.13 0.00 
12.01 7.00 11.29 196.25 

** POST-TEST DRIFT (BIAS)** 

0.40 -0.10 1.00 0.00 
0.30 0.10 -0.90 -1.10 

12.15 7.81 9.89 45.52 
20.23 93.14 

** RAW AVERAGE CONCENTRATION** 

Average: 12.10 7.80 9.81 44.23 
02 adjust: 3.0 19.95 89.98 

Date Time 02 CO2 NOx co 
11-Oct-05 1330 13.23 6.78 7.12 145.84 
11-Oct-05 1331 12.43 7.51 9.00 78.91 
11-Oct-05 1332 11.89 7.99 10.17 90.64 
11-Oct-05 1333 11.99 7.88 10.20 83.67 
11-Oct-05 1334 11.89 7.96 10.28 33.34 
11-Oct-05 1335 12.42 7.51 8.64 89.80 
11-Oct-05 1336 12.19 7.72 9.22 201.08 
11-Oct-05 1337 12.99 7.00 7.87 67.66 
11-Oct-05 1338 13.03 6.98 7.73 52.82 
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11-Oct-05 1339 12.35 7.60 9.13 38.51 
11-Oct-05 1340 12.11 7.79 9.47 28.69 
11-Oct-05 1341 12.91 7.08 8.12 49.09 
11-Oct-05 1342 13.18 6.82 5.83 200.10 
11-Oct-05 1343 13.05 6.92 5.88 499.93 
11-Oct-05 1344 12.90 7.10 7.75 285.10 
11-Oct-05 1345 10.60 9.10 13.41 62.23 
11-Oct-05 1346 12.03 7.81 10.01 9.44 
11-Oct-05 1347 12.29 7.64 9.09 77.57 
11-Oct-05 1348 12.15 7.76 8.98 142.83 
11-Oct-05 1349 11.53 8.30 10.97 170.59 
11-Oct-05 1350 11.79 8.07 10.96 16.76 
11-Oct-05 1351 11.57 8.25 11.29 6.11 
11-Oct-05 1352 11.80 8.07 10.21 20.15 
11-Oct-05 1353 11.47 8.36 11.13 54.44 
11-Oct-05 1354 11.82 8.05 10.50 11.19 
11-Oct-05 1355 11.88 7.98 9.89 82.66 
11-Oct-05 1356 12.26 7.66 8.87 106.49 
11-Oct-05 1357 12.17 7.74 9.88 84.95 
11-Oct-05 1358 12.24 7.67 9.57 17.35 
11-Oct-05 1359 11.45 8.37 11.08 47.24 
11-Oct-05 1400 11.87 8.00 10.27 73.47 
11-Oct-05 1401 12.04 7.86 9.60 81.82 
11-Oct-05 1402 12.15 7.76 10.02 57.07 
11-Oct-05 1403 12.09 7.82 9.64 30.09 
11-Oct-05 1404 12.02 7.86 10.41 46.29 
11-Oct-05 1405 12.15 7.77 9.91 12.70 
11-Oct-05 1406 11.93 7.95 10.50 17.78 
11-Oct-05 1407 11.89 7.98 10.67 16.78 
11-Oct-05 1408 11.75 8.09 10.84 11.92 
11-Oct-05 1409 11.85 8.00 10.27 19.45 
11-Oct-05 1410 11.85 8.01 10.23 29.44 
11-Oct-05 1411 11.91 7.96 10.76 29.22 
11-Oct-05 1412 11.89 7.98 10.41 9.96 
11-Oct-05 1413 11.82 8.05 10.46 14.34 
11-Oct-05 1414 11.98 7.89 10.51 8.44 
11-Oct-05 1415 12.37 7.47 9.77 10.15 
11-Oct-05 1420 12.07 7.83 9.76 23.45 Port Change 
11-Oct-05 1421 12.05 7.84 10.40 28.59 
11-Oct-05 1422 12.11 7.77 10.14 9.40 
11-Oct-05 1423 12.08 7.81 9.98 10.64 
11-Oct-05 1424 12.25 7.64 10.01 8.94 
11-Oct-05 1425 12.28 7.64 9.46 17.88 
11-Oct-05 1426 12.16 7.73 10.06 18.29 
11-Oct-05 1427 12.24 7.67 9.33 9.78 
11-Oct-05 1428 12.24 7.69 9.68 11.88 
11-Oct-05 1429 12.51 7.44 8.81 14.27 
11-Oct-05 1430 11.55 8.29 10.85 14.83 
11-Oct-05 1431 10.83 8.90 12.37 4.19 
11-Oct-05 1432 11.92 7.95 10.03 6.46 
11-Oct-05 1433 12.12 7.79 9.79 23.55 
11-Oct-05 1434 11.92 7.95 9.78 20.54 
11-Oct-05 1435 12.01 7.89 9.94 27.44 
11-Oct-05 1436 12.07 7.83 9.71 13.11 
11-Oct-05 1437 12.18 7.73 9.60 30.28 
11-Oct-05 1438 11.54 8.31 10.80 13.15 
11-Oct-05 1439 11.95 7.94 10.24 21.69 
11-Oct-05 1440 12.13 7.77 9.98 7.54 045 



11-Oct-05 1441 12.24 7.68 9.39 9.87 
11-Oct-05 1442 12.13 7.79 9.96 15.24 
11-Oct-05 1443 12.26 7.66 9.68 6.53 
11-Oct-05 1444 12.28 7.65 9.72 8.40 
11-Oct-05 1445 12.26 7.66 9.48 13.71 
11-Oct-05 1446 12.05 7.86 10.20 14.04 
11-Oct-05 1447 12.54 7.42 9.04 9.85 
11-Oct-05 1448 11.72 8.16 10.92 15.00 
11-Oct-05 1449 11.98 7.94 10.17 7.69 
11-Oct-05 1450 11.98 7.93 10.03 12.12 
11-Oct-05 1451 12.25 7.69 9.69 9.98 
11-Oct-05 1452 12.37 7.60 9.20 11.39 
11-Oct-05 1453 12.08 7.85 9.50 22.74 
11-Oct-05 1454 11.99 7.91 10.21 16.02 
11-Oct-05 1455 12.30 7.64 9.00 12.72 
11-Oct-05 1456 12.21 7.73 9.19 54.27 
11-Oct-05 1457 11.95 7.95 9.75 45.67 
11-Oct-05 1458 11.82 8.03 10.49 18.22 
11-Oct-05 1459 11.83 8.03 10.81 10.15 
11-Oct-05 1500 11.97 7.91 10.07 6.58 r 

' 11-Oct-05 1501 12.16 7.77 9.97 11.36 
11-Oct-05 1502 12.92 7.00 9.86 10.58 
11-Oct-05 1503 11.95 7.95 9.75 45.67 
11-Oct-05 1504 12.16 7.77 9.97 11.36 
11-Oct-05 1505 12.54 7.42 9.04 9.85 

r ·. 

I 
I 
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Facility: 
Source: 
Job No.: 

Date: 

Range: 
Span: 
Low: 
High: 

Values 
Zero: 
Span: 

Percent Drift 
Zero: 
Span: 

Values 
Zero: 
Span: 

Values 
Zero: 
Span: 

Zero Average 
Span Average 

Percent Drift 
Zero: 
Span: 

Simi Valley Landfill 
Flare #1, (McGill) 
W07-043 
10/11/05 

Bias-Corrected Concentration 
Bias-Corrected Conc.(O2 adjusted) 

Run No.: 
Fuel: 

Std. 02: 

02 CO2 NOx co 
% % ppm ppm 

25 15 25 500 
12.06 7.01 11.40 202.00 

20.07 12.00 23.80 396.00 

** POST-TEST DRIFT (DIRECT)** 

0.03 0.00 0.00 0.00 
12.00 7.02 11.25 201.00 

0.10 0.00 0.00 0.00 
-0.24 0.07 -0.60 -0.20 

** PRE-TEST BIAS ** 

0.15 

I 
0.02 0.00 0.00 

11.98 6.99 11.40 199.00 

** POST-TEST BIAS ** 

0.08 I 0.00 0.20 0.00 
11.93 6.95 11.25 199.00 

** BIAS CORRECTION ** 
0.11 0.01 0.10 0.00 
11.95 6.97 11.33 199.00 

** POST-TEST DRIFT (BIAS)** 

0.30 0.10 -0.80 0.00 
0.20 0.30 0.60 0.00 

11.80 8.11 10.50 25.51 
20.66 50.18 

** RAW AVERAGE CONCENTRATION** 

Average: 11.70 8.06 10.44 25.13 
02 adjust: 3.0 20.31 48.87 

Date Time 02 CO2 NOx co 
11-Oct-05 1531 12.33 7.39 8.75 253.10 
11-Oct-05 1532 11.94 7.79 9.53 116.29 
11-Oct-05 1533 12.23 7.57 9.27 23.11 
11-Oct-05 1534 12.02 7.78 9.91 10.46 
11-Oct-05 1535 12.49 7.34 8.98 15.84 
11-Oct-05 1536 12.28 7.56 9.07 29.56 

11-Oct-05 1537 12.01 7.79 9.86 19.33 
11-Oct-05 1538 11.72 8.02 10.49 14.52 
11-Oct-05 1539 11.55 8.19 10.72 16.05 

3 
L.F.G. 
3 
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11-Oct-05 1540 12.05 7.75 9.60 14.51 
11-Oct-05 1541 11.73 8.02 10.11 34.40 
11-Oct-05 1542 11.60 8.15 10.40 23.45 
11-Oct-05 1543 11.53 8.20 10.86 29.68 
11-Oct-05 1544 11.79 7.99 10.16 27.35 
11-Oct-05 1545 11.49 8.23 10.84 32.27 
11-Oct-05 1546 11.25 8.43 11.60 13.20 
11-Oct-05 1547 11.52 8.23 10.69 16.19 
11-Oct-05 1548 11.54 8.17 10.80 12.42 
11-Oct-05 1549 11.76 8.01 10.28 6.25 
11-Oct-05 1550 11.42 8.27 10.94 15.84 
11-Oct-05 1551 11.62 8.13 10.44 18.71 
11-Oct-05 1552 11.39 8.31 11.08 8.49 
11-Oct-05 1553 11.58 8.14 10.57 11.13 
11-Oct-05 1554 11.87 7.91 9.85 31.28 
11-Oct-05 1555 11.99 7.78 9.70 24.16 
11-Oct-05 1556 11.51 8.21 10.60 38.30 
11-Oct-05 1557 11.34 8.38 11.14 27.12 
11-Oct-05 1558 11.94 7.84 9.76 48.64 
11-Oct-05 1559 11.87 7.90 9.85 28.76 
11-Oct-05 1600 11.70 8.06 10.09 41.05 
11-Oct-05 1601 11.76 7.97 10.18 31.21 
11-Oct-05 1602 11.27 8.42 11.30 12.39 

i 11-Oct-05 1603 11.35 8.33 11.21 8.88 I . 

11-Oct-05 1604 11.97 7.79 10.06 6.33 
i 

11-Oct-05 1605 11.97 7.82 10.15 6.83 
11-Oct-05 1606 11.88 7.87 10.14 7.77 
11-Oct-05 1607 11.91 7.87 9.82 7.76 
11-Oct-05 1608 12.52 7.32 8.35 18.38 
11-Oct-05 1609 12.30 7.51 8.82 36.66 r. 
11-Oct-05 1610 11.59 8.15 10.46 22.09 

I : 
1 ~ 

11-Oct-05 1611 12.33 7.48 9.16 25.19 
11-Oct-05 1612 11.95 7.80 9.91 11.32 
11-Oct-05 1613 12.25 7.56 9.32 17.45 
11-Oct-05 1614 12.04 7.75 9.68 12.23 
11-Oct-05 1615 11.77 7.97 9.99 27.69 
11-Oct-05 1616 11.97 7.83 9.72 41.31 
11-Oct-05 1621 11.30 8.33 11.24 22.53 Port Change 
11-Oct-05 1622 10.92 8.72 12.19 11.66 
11-Oct-05 1623 11.57 8.20 10.71 19.95 
11-Oct-05 1624 11.89 7.94 10.12 18.72 
11-Oct-05 1625 11.90 7.91 10.10 30.70 
11-Oct-05 1626 11.01 8.69 11.92 23.34 
11-Oct-05 1627 11.06 8.64 11.98 20.36 
11-Oct-05 1628 11.85 7.94 10.25 22.16 
11-Oct-05 1629 11.90 7.88 10.10 22.87 
11-Oct-05 1630 11.69 8.07 10.53 15.17 
11-Oct-05 1631 11.63 8.15 10.79 22.19 
11-Oct-05 1632 11.63 8.14 10.62 11.99 
11-Oct-05 1633 11.59 8.19 10.67 21.52 
11-Oct-05 1634 11.28 8.44 11.52 12.11 
11-Oct-05 1635 11.35 8.39 11.22 9.58 
11-Oct-05 1636 11.65 8.12 10.50 13.84 
11-Oct-05 1637 11.39 8.33 11.18 11. 71 
11-Oct-05 1638 11.35 8.38 11.08 12.84 
11-Oct-05 1639 11.37 8.36 11.05 11.05 
11-Oct-05 1640 11.80 7.98 10.19 12.36 
11-Oct-05 1641 11.71 8.08 10.46 11.58 
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11-Oct-05 1642 11.62 8.14 10.48 14.95 
11-Oct-05 1643 11.73 8.06 10.12 65.12 
11-Oct-05 1644 11.80 8.00 9.98 84.39 
11-Oct-05 1645 11.60 8.17 10.78 41.86 
11-Oct-05 1646 11.64 8.15 10.55 27.49 
11-Oct-05 1647 11.25 8.46 11.49 13.24 
11-Oct-05 1648 11.06 8.63 11.96 17.65 
11-Oct-05 1649 11.25 8.47 11.63 12.37 
11-Oct-05 1650 11.37 8.37 11.25 12.38 
11-Oct-05 1651 11.44 8.32 11.18 11.10 
11-Oct-05 1652 11.72 8.06 10.50 14.28 
11-Oct-05 1653 11.77 8.01 10.29 17.55 
11-Oct-05 1654 12.02 7.82 9.57 37.92 
11-Oct-05 1655 12.04 7.80 9.47 33.99 
11-Oct-05 1656 11.76 8.03 10.29 43.52 
11-Oct-05 1657 11.43 8.31 11.06 33.11 
11-Oct-05 1658 11.18 8.54 11.61 17.68 
11-Oct-05 1659 11.44 8.31 11.20 14.47 
11-Oct-05 1700 11.53 8.22 10.95 21.87 
11-Oct-05 1701 11.37 8.38 11.47 15.29 
11-Oct-05 1702 11.47 8.28 11.12 11.46 
11-Oct-05 1703 11.54 8.21 10.87 17.17 
11-Oct-05 1704 12.72 7.21 9.64 23.90 
11-Oct-05 1705 12.04 7.80 9.47 33.99 
11-Oct-05 1706 11.53 8.22 10.95 21.87 
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CEM Performance Data 

Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 

Date: 10/11/05 

PRETEST CALIBRATION ERROR PRETEST LINEARITY SYSTEM RESPONSE TIME 
LEAK CHECK Good #1 #2 #3 

Cylinder Instrument Upscale 
NOx 27 26 27 

02 co 55 54 57 

RANGE: 25 15 500 25 Zero 0.00 0.00 02 28 28 29 
02 CO2 co NOx High Level 20.07 20.00 CO2 24 23 23 

ZERO Slope 1.00 Downscale 

Instrument 0.00 0.00 0.00 0.00 Intercept 0.00 status NOx 26 26 27 

Cylinder 0.00 0.00 0.00 0.00 Predicted Value 12.02 <2 co 51 53 54 
Difference (%) 0.00 0.00 0.00 0.00 Linearity (%) -0.07 PASS 02 26 26 26 

CO2 CO2 21 20 19 
LOW LEVEL Zero 0.00 0.00 
Instrument High Level 12.00 12.07 

Cylinder Slope 0.99 
Difference (%) Intercept 0.00 status 

Predicted Value 7.05 <2 

MID LEVEL Linearity (%) -0.31 PASS NO2 CONVERTER EFFICIENCY 

Instrument 12.00 7.01 202.00 11.35 co 
Cylinder 12.06 7.01 202.00 11.40 Zero 0.00 0.00 ppm % status 

Difference (%) -0.24 -0.03 0.00 -0.20 High Level 396.00 392.50 Cylinder(Co} 19.50 
Slope 1.01 NO Mode(C1) 0.40 

HIGH LEVEL Intercept 0.00 Status NOx Mode(C2) 18.55 

Instrument 20.00 12.23 392.50 24.20 Predicted Value 200.21 <2 

Cylinder 20.07 12.00 396.00 23.80 Linearity(%) 0.36 PASS D1 19.10 

Difference (%) -0.28 1.50 -0.70 1.60 NOX D2 18.15 
Zero 0.00 0.00 D3 0.95 

High Level 23.80 24.20 
Slope 0.98 CE 95.03 

Intercept 0.00 Status 
Predicted Value 11.59 <2 CE>90% PASS 

Linearity(%) -0.97 PASS D3 <1.0 porn 0.95 PASS 

POST TEST CALIBRATION ERROR POST TEST LINEARITY 
LEAK CHECK Good 

02 CO2 co NOx Cylinder Instrument 
ZERO 
Instrument 0.03 0.00 0.00 0.00 02 
Cylinder 0.00 0.00 0.00 0.00 Zero 0.00 0.03 
Difference (%) 0.10 0.00 0.00 0.00 High Level 20.07 19.98 

Slope 1.01 
LOW LEVEL Intercept -0.03 Status 
Instrument Predicted Value 12.01 <2 
Cylinder Linearity (%) -0.05 PASS 
Difference(%) CO2 

Zero 0.00 0.00 
MID LEVEL High Level 12.00 12.15 
Instrument 12.00 7.02 201.00 11.25 Slope 0.99 
Cylinder 12.06 7.01 202.00 11.40 Intercept 0.00 status 
Difference (%) -0.24 0.07 -0.20 -0.60 Predicted Value 7.10 <2 

Linearity (%) -0.52 PASS 

HIGH LEVEL co 
Instrument 19.98 12.15 395.00 23.83 Zero 0.00 0.00 
Cylinder 20.07 12.00 396.00 23.80 High Level 396.00 395.00 
Difference (%) -0.38 1.00 -0.20 0.10 Slope 1.00 

Intercept 0.00 Status 
Predicted Value 201.49 <2 

Linearity (%) -0.10 PASS 
NOX 

Zero 0.00 0.00 
High Level 23.80 23.83 

Slope 1.00 
Intercept 0.00 Status 

Predicted Value 11.41 <2 
Linearity (%) -0.65 PASS 

HORIZON AIR MEASUREMENT SERVICES, INC. W07043.Flare1.Test.McGill 
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Trace Organic Species 
Destruction Efficiency Results 

Simi Valley Landfill 
Flare # 1 (McGill) 
October 11, 2005 

Run 1 

INLET OUTLET 
Flow rate 1297 dscfm Flow rate 

Species Cone. Cone. Em. Rate Cone. Cone. 
(ppb) (mg/dscf) (lb/hr) (ppb) (mg/dscf) 

Hydrogen Sulfide 34700 1.41 E+00 2.43E-01 < 50 < 2.04E-03 

Benzene 1620 1.51 E-01 2.59E-02 1.40 1.31E-04 

Benzychloride < 40 < 6.07E-03 < 1.04E-03 < 0.8 < 1.21 E-04 

Chlorobenzene 99.8 1.35E-02 2.31 E-03 < 0.3 < 4.05E-05 

Dichlorobenzenes 846 1.49E-01 2.55E-02 < 1.1 < 1.93E-04 

1, 1-dichloroethane 328 3.88E-02 6.66E-03 < 0.3 < 3.55E-05 

1 ,2-dichloroethane 156 1.85E-02 3.17E-03 < 0.3 < 3.55E-05 

1, 1-dichloroethylene 59.0 6.84E-03 1.17E-03 < 0.3 < 3.48E-05 

Dichloromethane 1320 1.34E-01 2.30E-02 3.78 3.84E-04 

1,2-Dibromoethane < 30 < 6.74E-03 < 1.16E-03 < 0.3 < 6.74E-05 

Perchloroethene 1480 4.19E-01 7.19E-02 < 0.2 < 5.66E-05 

Carbon tetrachloride < 30 < 5.52E-03 < 9.48E-04 < 0.2 < 3.68E-05 

Toluene 32000 3.52E+00 6.04E-01 2.38 2.62E-04 

1 , 1, 1-trichloroethane 30.8 4.90E-03 8.40E-04 < 0.2 < 3.18E-05 

Trichloroethane 642 1.01E-01 1.72E-02 < 0.2 < 3.13E-05 

Chloroform < 20 < 2.84E-03 < 4.88E-04 < 0.2 < 2.84E-05 

Vinyl Chloride 401 3.00E-02 5.14E-03 < 0.3 < 2.24E-05 

m+p-xylenes 13800 1.75E+00 3.00E-01 0.87 1.10E-04 

o-xylene 4530 5.74E-01 9.85E-02 0.38 4.81E-05 

TNMHC 5120000 9.79E+01 1.68E+01 3660 7.00E-02 

Acrylonitrile < 200 < 1.27E-02 < 2.18E-03 < 2 < 1.27E-04 

1,3-butadiene NM NM NM < 1.0 < 6.94E-05 

1, 1,2,2-Tetrachloroethane < 30 < 6.02E-03 < 1.03E-03 < 0.3 < 6.02E-05 

Note: All values preceded by"<" are below the detection limit. The reported values are the detection limit. 

NA--Not Applicale: Destruction efficiency can not be calculated since both inlet and outlet values are below the detection limit. 

HORIZON AIR MEASUREMENT SERVICES. INC. 
W07-043-FRA 

9311 dscfm 

Em. Rate Dest. Eff. 
(lb/hr) (%) 

< 2.51E-03 > 98.97 

1.61 E-04 99.38 

< 1.50E-04 NA 

< 4.99E-05 > 97.84 

< 2.38E-04 > 99.07 

< 4.37E-05 > 99.34 

< 4.37E-05 > 98.62 

< 4.28E-05 > 96.35 

4.73E-04 97.94 

< 8.30E-05 NA 

< 6.98E-05 > 99.90 

< 4.53E-05 NA 

3.22E-04 99.95 

< 3.92E-05 > 95.34 

< 3.86E-05 > 99.78 

< 3.50E-05 NA 

< 2.76E-05 > 99.46 

1.36E-04 99.95 

5.93E-05 99.94 

8.62E-02 99.49 

< 1.56E-04 NA 

< 8.55E-05 NA 

< 7.41E-05 NA 
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Trace Organic Species 
Destruction Efficiency Results 

Simi Valley Landfill 
Flare # I (McGill) 
October 11, 2005 

Run2 

INLET OUTLET 
Flow rate 1251 dscfm Flow rate 

Species Cone. Cone. Em. Rate Cone. Cone. 
(ppb) (mg/dscf) (lb/hr) (ppb) (mg/dscf) 

Hydrogen Sulfide 39800 1.62E+0O 2.68E-01 < 50 < 2.04E-03 

Benzene 1830 1.71 E-01 2.82E-02 1.41 1.31 E-04 

Benzychloride < 40 < 6.07E-03 < 1.00E-03 < 0.8 < 1.21 E-04 

Chlorobenzene 110 1.49E-02 2.46E-03 < 0.3 < 4.05E-05 

Dichlorobenzenes 924 1.62E-01 2.69E-02 < 1.1 < 1.93E-04 

1, 1-dichloroethane 363 4.29E-02 7.10E-03 < 0.3 < 3.55E-05 

1 ,2-dichloroethane 172 2.04E-02 3.37E-03 < 0.3 < 3.55E-05 

1, 1-dichloroethylene 67.6 7.84E-03 1.30E-03 < 0.3 < 3.48E-05 

Dichloromethane 1500 1.52E-01 2.52E-02 2.13 2.16E-04 

1 ,2-Dibromoethane < 30 < 6.74E-03 < 1.11E-03 < 0.3 < 6.74E-05 

Perchloroethene 1680 4.76E-01 7.87E-02 < 0.2 < 5.66E-05 

Carbon tetrachloride < 30 < 5.52E-03 < 9.13E-04 < 0.2 < 3.68E-05 

Toluene 36400 4.00E+00 6.62E-01 1.04 1.14E-04 

1 , 1 , 1-trichloroethane 34.1 5.42E-03 8.97E-04 < 0.2 < 3.18E-05 

Trichloroethene 721 1.13E-01 1.87E-02 < 0.2 < 3.13E-05 

Chloroform < 20 < 2.84E-03 < 4.71E-04 < 0.2 < 2.84E-05 

Vinyl Chloride 455 3.40E-02 5.62E-03 < 0.3 < 2.24E-05 

m+p-xylenes 15400 1.95E+00 3.23E-01 0.62 7.85E-05 

o-xylene 5080 6.44E-01 1.0SE-01 0.20 2.53E-05 

TNMHC 4960000 9.48E+01 1.57E+01 3490 6.67E-02 

Acrylonitrile < 200 < 1.27E-02 < 2.10E-03 < 2 < 1.27E-04 

1,3-butadiene NM NM NM < 1.0 < 6.94E-05 

1, 1,2,2-Tetrachloroethane < 30 < 6.02E-03 < 9.96E-04 < 0.3 < 6.02E-05 

Note: All values preceded by "<" are below the detection limit. The reported values are the detection limit 

NA--Not Applicale: Destruction efficiency can not be calculated since both inlet and outlet values are below the detection limit. 

HORIZON AIR MllASUREMEN1' SERVICES, INC. 
W07-043-FRA 

9199 dscfm 

Em. Rate Dest. Eff. 
(lb/hr) (%) 

< 2.48E-03 > 99.08 

1.60E-04 99.43 

< 1.48E-04 NA 

< 4.93E-05 > 97.99 

< 2.35E-04 > 99.12 

< 4.32E-05 > 99.39 

< 4.32E-05 > 98.72 

< 4.23E-05 > 96.74 

2.63E-04 98.96 

< 8.20E-05 NA 

< 6.89E-05 > 99.91 

< 4.48E-05 NA 

1.39E-04 99.98 

< 3.87E-05 > 95.69 

< 3.81E-05 > 99.80 

< 3.46E-05 NA 

< 2.73E-05 > 99.52 

9.56E-05 99.97 

3.08E-05 99.97 

8.12E-02 99.48 

< 1.54E-04 NA 

< 8.45E-05 NA 

< 7.32E-05 NA 



Trace Organic Species 
Destruction Efficiency Results 

Simi Valley Landfill 
Flare# l (McGill) 
October l l, 2005 

Run3 

INLET OUTLET 
Flow rate 1258 dscfm Flow rate 

Species Cone. Cone. Em. Rate Cone. Cone. 
(ppb) (mg/dsc~ (lb/hr) (pebl (mg/dscf) 

Hydrogen Sulfide 38000 1.55E+00 2.58E-01 < 50 < 2.04E-03 

Benzene 1860 1.73E-01 2.89E-02 1.18 1.10E-04 

Benzychloride < 40 < 6.07E-03 < 1.01E-03 < 0.8 < 1.21 E-04 

Chlorobenzene 110 1.49E-02 2.47E-03 < 0.3 < 4.05E-05 

Dichlorobenzenes 969 1.70E-01 2.83E-02 < 1.1 < 1.93E-04 

1, 1-dichloroethane 374 4.43E-02 7.36E-03 < 0.3 < 3.55E-05 

1,2-dichloroethane 174 2.06E-02 3.43E-03 < 0.3 < 3.55E-05 

1, 1-dichloroethylene 68.1 7.89E-03 1.31E-03 < 0.3 < 3.48E-05 

Dichloromethane 1510 1.53E-01 2.55E-02 2.10 2.13E-04 

1,2-Dibromoethane < 30 < 6.74E-03 < 1.12E-03 < 0.3 < 6.74E-05 

Perchloroethene 1700 4.82E-01 8.01E-02 < 0.2 < 5.66E-05 

Carbon tetrachloride < 30 < 5.52E-03 < 9.19E-04 < 0.2 < 3.68E-05 

Toluene 37100 4.08E+00 6.79E-01 0.38 4.18E-05 

1 , 1 , 1-trichloroethane 34.1 5.42E-03 9.02E-04 < 0.2 < 3.18E-05 

Trichloroethane 736 1.15E-01 1.92E-02 < 0.2 < 3.13E-05 

Chloroform < 20 < 2.84E-03 < 4.73E-04 < 0.2 < 2.84E-05 

Vinyl Chloride 443 3.31E-02 5.51E-03 < 0.3 < 2.24E-05 

m+p-xylenes 15700 1.99E+00 3.31 E-01 0.97 1.23E-04 

o-xylene 5300 6.71E-01 1.12E-01 0.27 3.42E-05 

TNMHC 5120000 9.79E+01 1.63E+01 4380 8.38E-02 

Acrylonitrile < 200 < 1.27E-02 < 2.11E-03 <2 < 1.27E-04 

1,3-butadiene NM NM NM < 1.0 < 6.94E-05 

1, 1,2,2-Tetrachloroethane < 30 < 6.02E-03 < 1.00E-03 < 0.3 < 6.02E-05 

Note: All values preceded by"<" are below the detection limit. The reported values are the detection limit 

NA--Not Applicale: Destruction efficiency can not be calculated since both inlet and outlet values are below the detection limit. 

HORIZON AIRMl!ASUREMENT SERVICES. INC. 
W07-043-FRA 

9259 dscfm 

Em. Rate Dest. Eff. 
(lb/hr) (%) 

< 2.50E-03 > 99.03 

1.35E-04 99.53 

< 1.49E-04 NA 

< 4.96E-05 > 97.99 

< 2.37E-04 > 99.16 

< 4.35E-05 > 99.41 

< 4.35E-05 > 98.73 

< 4.26E-05 > 96.76 

2.61E-04 98.98 

< 8.25E-05 NA 

< 6.94E-05 > 99.91 

< 4.51E-05 NA 

5.12E-05 99.99 

< 3.89E-05 > 95.68 

< 3.83E-05 > 99.80 

< 3.48E-05 NA 

< 2.74E-05 > 99.50 

1.50E-04 99.95 

4.19E-05 99.96 

1.03E-01 99.37 

< 1.55E-04 NA 

< 8.50E-05 NA 

< 7.37E-05 NA 



CARB Method 429 PAH Emissions 

STD.TEMP.: 68 

RUN RUN RUN 

RUN NUMBER *'k'k*** 1 2 3 

DATE OF RUN ****'kit 10/13/05 10/14/05 10/17/05 

CLOCK TIME: INITIAL 'kk**** 1345 810 802 

CLOCK TIME: FINAL ....... 1705 1122 1355 

AVG. STACK TEMPERATURE Degrees F 1593 1593 1541 

AVG. SQUARE DELTA P Inches H20 0.1046 0.1000 0.1000 

NOZZLE DIAMETER Inches 1.054 1.054 1.054 

BAROMETRIC PRESSURE Inches HG 28.70 29.11 28.95 ! 
' BAROMETRIC PRESSURE Minutes 180 180 180 I 
' 

SAMPLE VOLUME Cubic Feet 183.473 177.648 167.105 

AVG. METER TEMP. Degrees F 109 96 74 

AVG. DELTA H Inches H20 2.76 2.50 2.50 

DGM CALIB. FACTOR M -·- 0.9856 0.9856 0.9856 

WATER COLLECTED Milliliters 334 322 316 

CO2 Percent 5.1 5.2 5.3 
f ·-

02 Percent 15.2 15.3 15.7 
; ' 

i 
L co Percent 0.0 0.0 0.0 

N2 Percent 79.7 79.5 79.0 j . 

i 
STACK AREA Square Inches 6647.6 6647.6 6647.6 i ' i _, 

STATIC PRESSURE Inches WG. -0.005 -0.005 -0.005 

PITOT COEFFICIENT 'lrlr'kk** 0.84 0.84 0.84 I 
! ' 

SAMPLE VOLUME DRY DSCF 162.13 162.85 158.60 

WATER AT STD. SCF 15.7 15.2 14.9 

MOISTURE Percent 8.9 8.5 8.6 

MOLE FRACTION DRY GAS **'lrlt** 0.91 0.91 0.91 

MOLECULAR WT.DRY lb/lb Mole 29.42 29.44 29.48 

EXCESS AIR Percent 260 269 304 

MOLECULAR WT. WET lb/lb Mole 28.41 28.47 28.49 I 
ST ACK GAS PRESSURE Inches HG 28.70 29.11 28.95 ! 

STACK VELOCITY AFPM 715 678 671 

VOLUMETRIC FLOWRATE, DRY STD DSCFM 7424 7166 7231 

VOLUMETRIC FLOWRATE, ACT. ACFM 33017 31313 30988 

ISOKINETIC RATIO Percent 92 96 93 

HORIZON AIR MEASUREMENT SERVICES, INC. 

054 



CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

0 

RUN NUMBER 

DATE OF RUN 

CLOCK TIME: INITIAL 

CLOCK TIME: FINAL 

PAH EMISSION RATES 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZ(A)ANTHRACENE 

CHRYSENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(E)PYRENE 

BENZO(A)PYRENE 

PYRYLENE 

BENZO(G, H, l)PERYLENE 

DIBENZ(A, H)ANTHRACENE 

INDENO[1,2,3-cd]PYRENE 

HEXACHLOROBENZENE 

Total PAH 

Total PAH w/o Napthalene 

Total Carcinogenic PAH 

() l HORIZON AIR MEASUREMENT SER VICES, INC. 

(.Ji 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RUN 

1 

10/13/05 

1345 

1705 

WEIGHT 

(ug) 

0.400000 

0.226000 

0.020000 

0.034600 

0.133000 

0.670000 

0.020000 

0.104000 

0.069300 

0.020000 

0.025900 

0.023500 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.001610 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

CONG. 

@12%C02 

(ug/dscm) 

0.2050 

0.1158 

0.0102 

0.0177 

0.0682 

0.3433 

0.0102 

0.0533 

0.0355 

0.0102 

0.0133 

0.0120 

0.0102 

0.0102 

0.0102 

0.0102 

0.0102 

0.0102 

0.0102 

0.0008 

0.9675 

0.7625 

0.1081 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

EMISSION 

RATE 

(lb/hr) 

2.42E-06 

1.37E-06 

1.21E-07 

2.10E-07 

8.06E-07 

4.06E-06 

1.21E-07 

6.30E-07 

4.20E-07 

1.21E-07 

1.57E-07 

1.42E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

9.75E-09 

1.14E.05 

9.01E.06 

1.28E.o& 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RUN 

2 

10/14/05 

810 

1122 

WEIGHT 

(ug) 

0.401000 

0.176000 

0.020000 < 

0.020000 < 

0.044400 

0.243000 

0.034300 

0.086600 

0.061300 

0.020000 < 

0.051300 

0.029800 

0.020000 < 

0.025800 

0.020000 < 

0.020000 < 

0.020000 < 

0.020000 < 

0.020000 < 

0.000815 

CONG. 

@12 % CO2 

(ug/dscm) 

0.2006 

0.0881 

0.0100 

0.0100 

0.0222 

0.1216 

0.0172 

0.0433 

0.0307 

0.0100 

0.0257 

0.0149 

0.0100 

0.0129 

0. □100 

0.0100 

0.0100 

0.0100 

0.0100 

0.0004 

0.6676 

0.4670 

0.1239 

< 

< 

< 

< 

< 

< 

< 

< 

< 

EMISSION 

RATE 

(lb/hr) 

2.33E-06 

1.02E-06 

1.16E-07 

1.16E-07 

2.58E-07 

1.41E-06 

2.00E-07 

5.04E-07 

3.57E-07 

1.16E-07 

2.99E-07 

1.73E-07 

1.16E-07 

1.50E-07 

1.16E-07 

1.16E-07 

1.16E-07 

1.16E-07 

1.16E-07 

4.74E-09 

1.ne.os 
5.43E.06 

1.44E.06 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

CARB Method 429 PAH Emissions 

RUN 

3 

10/17/05 

802 

1355 

WEIGHT 

(ug) 

0.207000 

0.072700 

0.020000 

0.020000 

0.021600 

0.096600 

0.020000 

0.025000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.020000 

0.001110 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

CONG. 

@12% CO2 

(ug/dscm) 

0.1043 

0.0366 

0.0101 

0.0101 

0.0109 

0.0487 

0.0101 

0.0126 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0101 

0.0006 

0.3549 

0.2505 

0.1014 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

EMISSION 

RATE 

(lb/hr) 

1.25E-06 

4.38E-07 

1.21E-07 

1.21E-07 

1.30E-07 

5.83E-07 

1.21E-07 

1.51E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

6.69E-09 

4.25E.06 

3.00E.06 

1.21E.06 



CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

0 
(.Jl 

RUN NUMBER 
DATE OF RUN 
CLOCK TIME: INITIAL 
CLOCK TIME: FINAL 

PAH EMISSION RATES 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZ(A)ANTHRACENE 

CHRYSENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(E)PYRENE 

BENZO(A)PYRENE 

PYRYLENE 

BENZO(G, H, l)PERYLENE 

DIBENZ(A, H)ANTHRACENE 

INDENO[1,2,3-cd]PYRENE 

Total PAH 

Total PAH w/o Napthalene 

Total Carcinogenic PAH 

G"., HORIZON AIR MEASUREMENT SERVICES, INC. 

FIELD BLANK 
1 

10/13/05 
1345 
1705 

WEIGHT 

(ug) 

< 0.390 < 

< 0.130 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.050 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

< 0.020 < 

CONC. 

@12 % CO2 
(ug/dscm) 

0.1999 < 

0.0666 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0256 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.0102 < 

0.4561 

0.2562 

0.1025 

FIELD BLANK 

EMISSION 

RATE 

(lb/hr) 

2.36E-06 < 

7.87E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

3.03E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

1.21E-07 < 

5.391E-06 

3.028E-06 

1.21E-06 

2 
10/14/05 

810 

1122 

WEIGHT 

(ug) 

0.390 < 

0.130 < 

0.020 < 

0.020 < 

0.020 < 

0.050 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

CONC. 

@ 12 % CO2 
(ug/dscm) 

0.1951 < 

0.0650 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0250 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.0100 < 

0.4453 

0.2502 

0.1001 

FIELD BLANK 

EMISSION 

RATE 

(lb/hr) 

2.27E-06 < 

7.57E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

2.91E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

1.16E-07 < 

5.180E-06 

2.910E-06 

1.16E-06 

3 
10/17/05 

802 

1355 

WEIGHT 

(ug) 

0.390 < 

0.130 < 

0.020 < 

0.020 < 

0.020 < 

0.050 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

0.020 < 

CONC. 

@12 % CO2 
(ug/dscm) 

0.1966 < 

0.0655 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0252 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.0101 < 

0.4486 

0.2520 

0.1008 

EMISSION 

RATE 

(lb/hr) 

2.35E-06 

7.84E-07 

1.21E-07 

1.21E-07 

1.21E-07 

3.02E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

1.21E-07 

5.367E-06 

3.015E-06 

1.21E-06 



Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 

Test Date: 10/11/05 

RUN NUMBER 

DATE OF RUN 

CLOCK TIME: INITIAL 

CLOCK TIME: FINAL 

AVG.STACK TEMPERATURE 

AVG. SQUARE DELTA P 

NOZZLE DIAMETER 

BAROMETRIC PRESSURE 

SAMPLING TIME 

SAMPLE VOLUME 

AVG. METER TEMP. 

AVG. DELTA H 

DGM CALIB. FACTOR M 
WATER COLLECTED 

CO2 

02 

co 
CH4 

N2 

STACK AREA 

STATIC PRESSURE 

PITOT COEFFICIENT 

SAMPLE VOLUME DRY 

WATER AT STD. 

MOISTURE 

MOLE FRACTION DRY GAS 

MOLECULAR WT.DRY 

MOLECULAR WT. WET 

STACK GAS PRESSURE 

STACK VELOCITY 

VOLUMETRIC FLOWRA TE, DRY STD. 

VOLUMETRIC FLOWRA TE, ACTUAL 

ISOKINETIC RATIO 

CARB Method 436 Metals 

STD.TEMP 68 

****** 1 

****** 10/11/05 

****** 1050 

****** 1240 

Degrees F 1585 

Inches H20 0.1288 

Inches 1.010 

Inches HG 28.58 

Minutes 90 

Cubic Feet 108.708 

Degrees F 87 

Inches H20 3.67 
****tt 0.9856 

Milliliters 138 

Percent 8.00 

Percent 11.94 

Percent 0.0 

Percent 0.0 

Percent 80.06 

Square Inches 6647.6 

Inches WG. -0.005 ........ 0.84 

DSCF 99.74 

SCF 6.5 

Percent 6.1 ....... 0.94 

lb/lb Mole 29.76 

lb/lb Mole 29.04 

Inches HG 28.58 

AFPM 871.4 

DSCFM 9311 

ACFM 40225 

Percent 99 

2 

10/11/05 

1330 

1515 

1607 

0.1304 

1.010 

28.58 

90 

105.994 

91 

3.76 

0.9856 

187 

7.81 

12.15 

0.0 

0.0 

80.04 

6647.6 

-0.005 

0.84 

96.60 

8.8 

8.4 

0.92 

29.74 

28.75 

28.58 

891 

9199 

41140 

97 

3 

10/11/05 

1531 

1706 

1584 

0.1296 

1.010 

28.58 

90 

106.494 

88 

3.71 

0.9856 

168 

8.11 

11.80 

0.0 

0.0 

80.09 

6647.6 

-0.005 

0.84 

97.54 

7.9 

7.5 

0.92 

29.77 

28.89 

28.58 

879 

9259 

40563 

97 

0 
,_,.., 
;) I 

W07043.ARB436EM.Flare1.xls 
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Facility: Simi Valley Landfill 

Source: Flare #1 (McGill) 

Job No.: W07-043 

Test Date: 10/11/05 

CALCULATIONS FOR EMISSION RATES 

RUN NUMBER 

DATE OF RUN 

CLOCK TIME: INITIAL 
CLOCK TIME: FINAL 

METALS EMISSION RATES 

ARSENIC 
CADMIUM 
COPPER 
MANGANESE 
MERCURY 
NICKEL 
ZINC 

TOTAL 
" < "-Denotes the use of reportable limit values. 

----

< 

CARS Method 436 Metals 

RUN 

1 

10/11/05 

1050 
1240 

EMISSION 
WEIGHT CONC. RATE 

(ug) (mg/dscf) (lb/hr) 

1.9 1.90E-05 2.35E-05 
0.88 8.82E-06 1.09E-05 
7.1 7.12E-05 8.77E-05 
4.0 4.01E-05 4.94E-05 
4.8 4.81E-05 5.93E-05 
1.1 1.10E-05 1.36E-05 < 
30 3.01E-04 3.70E-04 

6.15E-04 

RUN RUN 

2 3 

10/11/05 10/11/05 

1330 1531 
1515 1706 

EMISSION EMISSION 
WEIGHT CONC. RATE WEIGHT CONC. RATE 

(ug) (mg/dscf) (lb/hr) (ug) (mg/dscf) (lb/hr) 

2.4 2.48E-05 3.02E-05 2.5 2.56E-05 3.14E-05 
0.62 6.42E-06 7.81E-06 0.61 6.25E-06 7.66E-06 
3.5 3.62E-05 4.41E-05 2.5 2.56E-05 3.14E-05 
1.4 1.45E-05 1.76E-05 2.1 2.15E-05 2.64E-05 
6 6.00E-05 7.31E-05 2 2.26E-05 2.76E-05 

1.1 1.14E-05 1.39E-05 < 1.1 1.13E-05 1.38E-05 
14.0 1.45E-04 1.76E-04 10 1.03E-04 1.26E-04 

3.63E-04 2.64E-04 

_ wo1r-~~--=s43sr··-· ·e1.x1c···~ 



~= 

Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 
Test Date: 10/14-18/05 

RUN NUMBER 
DATE OF RUN 
CLOCK TIME: INITIAL 
CLOCK TIME: FINAL 

AVG. STACK TEMPERATURE 
AVG. SQUARE DEL TAP 
NOZZLE DIAMETER 
BAROMETRIC PRESSURE 
SAMPLING TIME 
SAMPLE VOLUME 
AVG. METER TEMP. 
AVG. DELTAH 
DGM CALIB. FACTOR [Y] 
WATER COLLECTED 
CO2 
02 
co 
N2 
STACK AREA 
STATIC PRESSURE 
PITOT COEFFICIENT 
SAMPLE VOLUME DRY 
WATER AT STD. 
MOISTURE 
MOLE FRACTION DRY GAS 
MOLECULAR WT.DRY 
EXCESS AIR 
MOLECULAR WT. WET 
STACK GAS PRESSURE 
STACK VELOCITY 
VOLUMETRIC FLOWRATE, DRY STI 
VOLUMETRIC FLOWRATE, ACTUAL 
ISOKINETIC RATIO 

CR+6 TOTAL 
CR+6 CONCENTRATION 
CR+6 EMISSION RATE 

TOTAL CHROMIUM 
CROMIUM CONCENTRATION 
CROMIUM EMISSION RATE 

Horizon Air Measurement Services, Inc. 

STD TEMP: 

****** 

****** 

****** 

****** 

Degrees F 
Inches H20 

Inches 
In. HG. 
Minutes 

Cubic Feet 
Degrees F 

In. H20 
****** 

Milliliters 
Percent 
Percent 
Percent 
Percent 

Square Inches 
Inches WG. 

****** 

DSCF 
SCF 

Percent 
****** 

lb/lb Mole 
Percent 

lb/lb Mole 
Inches HG. 

AFPM 
DSCFM 
ACFM 

Percent 

mg 
mg/dscf 
mg/hr 

mg 
mg/dscf 
mg/hr 

CARB Method 425 Chromium Emissions 

68 

RUN RUN RUN 
1 2 3 

10/14/05 10/18/05 10/18/05 
1210 805 1235 
1645 1217 1644 

1573 1536 1549 
0.1000 0.1000 0.1000 
1.054 1.054 1.054 
29.11 28.92 28.92 
240 240 240 

232.916 227.766 231.938 
103 79 79 
2.50 2.50 2.50 

0.9856 0.9856 0.9856 
337 380 402 
5.0 6.6 5.0 
14.4 13.8 16.0 
0.0 0.0 0.0 
80.6 79.6 79.0 

6647.6 6647.6 6647.6 
-0.005 -0.005 -0.005 
0.84 0.84 0.84 

210.75 213.91 217.74 
15.9 17.9 19.0 
7.0 7.7 8.0 
0.93 0.92 0.92 

29.38 29.61 29.44 
209 191 329 

28.58 28.71 28.52 
29.11 28.92 28.92 
673 667 672 
7298 7269 7248 

31068 30809 31009 
92 93 95 

NA NA NA 
0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 

0.0008 0.0011 0.0011 
0.0000039 0.0000051 0.0000051 

1.72 2.24 2.20 

W07043.ARB425EM.Flare1 .xis 



Facility: Simi Valley Landfill 
Source: Flare #1 (McGill) 
Job No.: W07-043 
Test Date: 11/22/05-11/23/05 

RUN NUMBER 
DATE OF RUN 
CLOCK TIME: INITIAL 
CLOCK TIME: FINAL 

AVG. STACK TEMPERATURE 
AVG. SQUARE DEL TA P 
NOZZLE DIAMETER 
BAROMETRIC PRESSURE 
SAMPLING TIME 
SAMPLE VOLUME 
AVG. METER TEMP. 
AVG. DELTAH 
DGM CALIB. FACTOR [Y] 
WATER COLLECTED 
CO2 
02 
co 
N2 
STACK AREA 
STATIC PRESSURE 
PITOT COEFFICIENT 
SAMPLE VOLUME DRY 
WATER AT STD. 
MOISTURE 
MOLE FRACTION DRY GAS 
MOLECULAR WT.DRY 
EXCESS AIR 
MOLECULAR WT. WET 
STACK GAS PRESSURE 
STACK VELOCITY 
VOLUMETRIC FLOWRATE, DRY STI 
VOLUMETRIC FLOWRATE, ACTUAL 
ISOKINETIC RATIO 

CR+6 TOTAL 
CR+6 CONCENTRATION 
CR+6 EMISSION RATE 

TOTAL CHROMIUM 
CROMIUM CONCENTRATION 
CROMIUM EMISSION RATE 

Horizon Air Measurement Services, Inc. 

STD TEMP: 

****** 
****** 
****** 
****** 

Degrees F 
Inches H20 

Inches 
In. HG. 
Minutes 

Cubic Feet 
Degrees F 

In. H20 
****** 

Milliliters 
Percent 
Percent 
Percent 
Percent 

Square Inches 
Inches WG. 

****** 
DSCF 
SCF 

Percent 
****** 

lb/lb Mole 
Percent 

lb/lb Mole 
Inches HG. 

AFPM 
DSCFM 
ACFM 

Percent 

mg 
mg/dscf 
mg/hr 

mg 
mg/dscf 
mg/hr 

68 

RUN 
1 

11/22/05 
1205 
1629 

1551 
0.1095 
0.994 
29.79 
240 

221.086 
98 

2.60 
0.9990 

373 
6.6 
14.0 
0.0 

79.4 
6647.6 
-0.005 
0.84 

209.57 
17.6 
7.7 
0.92 

29.62 
201 

28.72 
29.79 
723 
8046 

33366 
93 

< 0.00032 
< 0.0000015 
< 0.73712 

0.0015 
0.0000072 

3.46 

CARB Method 425 Chromium Emissions 

RUN 

2 
11/23/05 

650 
1107 

1549 
0.1095 
0.994 
29.74 
240 

218.732 
87 

2.60 
0.9990 

389 
6.6 
14.0 
0.0 

79.4 
6647.6 
-0.005 
0.84 

211.12 
18.3 
8.0 
0.92 

29.62 
201 

28.69 
29.74 
723 
8026 

33390 
94 

< 0.00034 
< 0.0000016 
< 0.77555 

0.0011 
0.0000052 

2.51 

RUN 
3 

11/23/05 
1120 
1536 

1545 
0.1095 
0.994 
29.74 
240 

221.094 
94 

2.60 
0.9990 

382 
7.0 
14.0 
0.0 

79.0 
6647.6 
-0.005 
0.84 

210.43 
18.0 
7.9 
0.92 

29.68 
204 

28.76 
29.74 
722 

8034 
33315 

93 

< 0.00033 
< 0.0000016 
< 0.75589 

< 0.0010 
< 0.0000048 
< 2.29 

W07043.ARB425EM.Flare1 retest.xis 
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Facility: Simi Valley Landfill CARB Method 421 HCI Emissions 
Source: Flare #1 (McGill) 
Job No.: W07-043 
Test Date: 10/13-17/05 

RUN RUN RUN 
RUN NUMBER ****** 1 2 3 
DATE OF RUN ****** 10/14/05 10/18/05 10/18/05 
CLOCK TIME: INITIAL ****** 1210 810 1235 
CLOCK TIME: FINAL ****** 1310 910 1335 

AVG.STACKTEMPERATURE DEGREES F NA NA NA 
AVG. SQUARE DEL TAP INCHES H20 NA NA NA 
BAROMETRIC PRESSURE IN. HG. 29.11 28.92 28.92 
SAMPLING TIME MIN. 60 60 60 
SAMPLE VOLUME CUBIC FEET 61.196 61.411 60.431 
AVG. METER TEMP. DEGREES F 105 67 80 
AVG. DELTAH IN. H20 3.00 3.00 3.00 
DGM CALIB. FACTOR [Y] ****** 0.9903 0.9903 0.9903 
WATER COLLECTED MILLITERS 106 113 111 
CO2 PERCENT 5.0 6.6 5.0 
02 PERCENT 14.4 13.8 16.0 
co PERCENT 0.0 0.0 0.0 
N2 PERCENT 80.6 79.6 79.0 
STACK AREA SQUARE INCHES 6647.6 6647.6 6647.6 
STATIC PRESSURE INCHESWG. NA NA NA 
PITOT COEFFICIENT ****** 0.84 0.84 0.84 
SAMPLE VOLUME DRY DSCF 55.54 59.33 57.01 
WATER AT STD. SCF 5.0 5.3 5.2 
MOISTURE PERCENT 8.3 8.2 8.4 
MOLE FRACTION DRY GAS ****** 0.92 0.92 0.92 
MOLECULAR WT.DRY LB/LB MOLE 29.38 29.61 29.44 
EXCESS AIR PERCENT 209.35 191.28 329.49 
MOLECULAR WT. WET LB/LB MOLE 28.44 28.65 28.48 
STACK GAS PRESSURE INCHES HG. 29.11 28.92 28.92 
STACK VELOCITY AFPM NA NA NA 
VOLUMETRIC FLOWRATE, DRY s· DSCFM 7298 7269 7248 
VOLUMETRIC FLOWRATE, ACTUfl ACFM NA NA NA 

STD. TEMP: 68 

CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

Total HCI mg 1.37 7.60 7.11 

HCI Concentration mg/dscf 0.0247 0.1281 0.1247 

HCI Emissions Rate lb/hr 0.0238 0.1232 0.1196 

Total HF mg 0.56 4.37 3.25 

HF Concentration mg/dscf 0.0101 0.0737 0.0570 
HF Emissions Rate lb/hr 0.0097 0.0708 0.0547 

Horizon Air Measurement Services, Inc. W07043.ARB421 EM.Flare1 .xis 
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Facility: Simi Valley Landfill CARB Method 430 
Source: Flare #1 (McGill) 
Job No.: W07-043 
Test Date: 10/13-18/05 

ALDEHYDES 

RUN RUN RUN 
Run Number ****** 1 2 3 
Date of Run ****** 10/13/05 10/14/05 10/18/05 
Clock Time: Start ****** 1320 735 738 

Clock Time: End ****-* 1920 1610 1538 

Standard Temperature F 68 68 68 
Standard Pressure mm Hg 760 760 760 

Sample Flow Rate 

Ambient Pressure mm Hg 729 739 735 

Ambient Temperature F 79 78 63 

Sample Rate (Start) I/min 0.480 0.483 0.482 

Sample Rate (end) I/min 0.478 0.482 0.482 

Standard Sample Rate standard I/min 0.450 0.460 0.471 

Run Duration min 360 515 480 

Standard Sample Volume standard liters 162.0 237.1 225.9 

Stack Flow Rate 

Volumetric Flow Rate dsefm 7424 7166 7231 

Volumetric Flow Rate acfm 33017 31313 30988 

Emission Rate Calculations 

Formaldehyde 

Average Blank Cone. ug/ml 0.0100 0.0100 0.0167 l 
Sample Cone. ug/ml 0.4300 11.1850 2.1900 I Blank-Corrected Sample Cone. ug/ml 0.4200 11.1750 2.1733 

Sample Volume ml 20 20 20 

Total Weight ug/sample 8.40 223.50 43.47 

Concentration ug/1 0.05184 0.94252 0.19242 

Concentration ppm 0.042 0.756 0.154 

Emission Rate mg/hr 653.9803 11476.5616 2364.2766 

Emission Rate lb/hr 0.0014 0.0253 0.0052 

Acetaldehyde 

Average Blank Cone. ug/ml 0.0133 0.0133 0.0067 

Sample Cone. ug/ml 0.0450 0.0300 0.0500 

Blank-Corrected Sample Cone. ug/ml 0.0317 0.0167 0.0433 

Sample Volume ml 20 20 20 

Total Weight ug/sample 0.63 0.33 0.87 

Concentration ug/dscf 0.00391 0.00141 0.00383 

Concentration ppm 0.0021 0.0008 0.0021 

Emission Rate mg/hr 49.3599 17.1507 47.1049 

Emission Rate lb/hr 0.0001 0.0000 0.0001 

Horizon Air Measurement Services, Inc. W07043.ARB430EM.Flare1 .xis 
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APPENDIX C - Laboratory Results 

Horizon Air Measurement Services, Inc. 
W0?-043-FRI (2005) 
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JA1r~JAJA Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 

environmental consultants 
laboratory services 

Methane and Total Gaseous Non-Methane Organics Analysis in Tank and Canister Samples 

Report Date: October 27, 2005 
Client: Horizon Air Measurement Services 

Site: WM - Simi Valley 
Client Project No.: W07-043 

Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

ANALYSIS DESCRIPTION 

Percent level methane was measured by thermal conductivity detection/gas chromatography 
(TCDIGC). Low level methane and TGNMO were measured by Method 25 analysis, (FIDITCA). 

AtmAA Lab No.: 02855-1 02855-2 02855-3 02855-4 02855-5 02855-6 
Sample ID: SUMMA SUMMA SUMMA Tank Tank Tank 

4 11 3 T u A 
(Concentration, ppmv) 

Methane 84.7 88.0 90.9 470000 478000 463000 

Ethane 0.94 0.80 0.74 10.1 5.71 7.40 

TGNMO 3.66 3.49 4.38 5450 4960 5120 

TGNMO is total gaseous non-methane organics (excluding ethane), reported as ppmv methane. 
Ethane is reported as ppmv methane. 

_,,,;? " ...... ~ . ~ 
/1/ , 

page 1 of 2 

. --? ..,,,~ - ~ -~·, ·--·· . .__...-·v~ .,·• 
Michael L. Porter 
Laboratory Director 

. . ...,. -

GG4 

I . 

I 

l '. 
I 
I 
L 



QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Site: WM - Simi Valley 
Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

Sample Re sis Mean % Diff. 
ID Run #2 Cone. From Mean 

Components (Concentration, ppmv) 

Methane S4 83.7 85.6 84.7 1.1 
S11 88.2 87.8 88.0 0.23 
S3 92.7 89.1 90.9 2.0 

TankT 468000 471000 470000 0.32 

Ethane S4 0.88 1.00 0.94 6.4 
S11 0.80 0.80 0.80 0.0 
S3 0.70 0.78 0.74 5.4 

TankT 9.70 10.4 10.1 3.5 
Tank U 5.69 5.72 5.71 0.26 
Tank A 8.11 6.69 7.40 9.6 

TGNMO S4 3.61 3.71 3.66 1.4 
S11 3.24 3.74 3.49 7.2 
S3 4.53 4.22 4.38 3.5 

TankT 5410 5490 5450 0.73 
Tank U 4890 5020 4960 1.3 
Tank A 5030 5200 5120 1.7 

Six tank and canister samples, laboratory numbers 02855-(1-6), were analyzed for methane 
and TGNMO. Agreement between repeat analyses is a measure of precision and is shown 
in the column"% Difference from Mean". The average% Difference from Mean for 16 repeat 
measurements from six samples is 2. 8%. 

Page 2 of 2 
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j~\ JA~filill/A/A1nc. 
' ~ /6, 23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

environmental consultants 

LABORATORY ANALYSIS REPORT 

Oxygen and Carbon Dioxide Analysis in Tank Samples 

Report Date: October 27, 2005 
Client: Horizon Air Measurement Services 

Site: WM - Simi Valley 
Client Project No.: W0?-043 

Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

ANALYSIS DESCRIPTION 

laboratory services 

Oxygen and carbon dioxide were measured by thermal conductivity detection/gas chromatography 
(TCD/GC). 

AtmAA Lab No.: 02855-4 02855-5 02855-6 
Sample ID: Tank Tank Tank I T u A 

(Concentration, %v ) 

Oxygen 1.09 0.63 0.93 

Carbon Dioxide 38.4 38.4 37.4 

Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Site: WM - Simi Valley 
Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

Sample Re eat Anal sis 
ID Run #1 Run#2 

Mean % Diff. 
Cone. From Mean 

Components (Concentration, %v) 

Oxygen Tank U 0.66 0.60 0.63 4.8 

Carbon Dioxide TankT 38.5 38.3 38.4 0.26 

Three tank samples, laboratory numbers 02855-(4-6), were analyzed for oxygen and carbon 
dioxide. Agreement between repeat analyses is a measure of precision and is shown 
in the column"% Difference from Mean". The average% Difference from Mean for 2 repeat 
measurements from three samples is 2. 5%. 

Page 2 of 2 
0 

r ,., 
I U d 



Calculated values for Specific Volume, BTU and F (factor) 

Report Date: October 27, 2005 
Client: Horizon 

Project Location: WM - Simi Valley 
Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

AtmAA Lab No.: 02855-4, Tank T 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, CO2, N2, 02, Ar, and (CH2)n). The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents 
as is gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM D-3588.889 

I component Mole% Wt% C,H,O,N,S, Wt.% 

Methane 47.00 26.49 Carbon 
Carbon dioxide 38.40 59.52 Hydrogen 
Nitrogen 12.65 12.48 Oxygen 
Oxygen 1.04 1.18 Nitrogen 
Argon 0.046 0.065 Argon 
(CH2)n 0.545 0.269 Sulfur 

Specific Volume 13.193 
BTU/ft;j 479 
BTU/ lb. 6320 
F (factor) 9671 

dry gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft. 

!Component 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values * 
23.35 (ft3/lb) 
8.59 
13.54 
11.87 
9.52 
21 

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

36.33 
6.66 

44.46 
12.48 
0.07 
0.00 
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Calculated values for Specific Volume, BTU and F (factor) 

Report Date: October 27, 2005 
Client: Horizon 

Project Location: WM - Simi Valley 
Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

AtmAA Lab No.: 02855-5, Tank U 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, CO2, N2, 02, Ar, and (CH2)n}. The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents 
as is gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM D-3588.B89 

!Component Mole% Wt% C,H,O,N,S, Wt.% 

Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific Volume 
BTU/fe 
BTU/ lb. 
F (factor) 

47.80 
38.40 
11.65 
0.60 

0.027 
0.496 

27.24 
60.17 
11.62 
0.69 

0.038 
0.247 

13.241 
487 

6446 
9740 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Argon 
Sulfur 

dry gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft. 

!component 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values* 
23.35 (ft3/lb) 
8.59 
13.54 
11.87 
9.52 
21 

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

37.05 
6.84 
44.45 
11.62 
0.04 
0.00 



Calculated values for Specific Volume, BTU and F (factor) 

Report Date: October 27, 2005 
Client: Horizon 

Project Location: WM - Simi Valley 
Date Received: October 12, 2005 
Date Analyzed: October 14, & 17, 2005 

AtmAA Lab No.: 02855-6, Tank A 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, CO2, N2, 02, Ar, and (CH2)n). The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents 
as is gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM D-3588.B89 

!component Mole% Wt% C,H,O,N,S, Wt.% 

Methane 46.30 26.36 Carbon 
Carbon dioxide 37.40 58.56 Hydrogen 
Nitrogen 13.80 13.75 Oxygen 
Oxygen 0.89 1.01 Nitrogen 
Argon 0.039 0.056 Argon 
(CH2}n 0.512 0.255 Sulfur 

Specific Volume 13.230 
ITTU~ 4n 
BTU/ lb. 6241 
F (factor} 9776 

dry gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft. 

!Component 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2}n 

Specific volume 
reference values * 
23.35 (ft3/lb} 
8.59 
13.54 
11.87 
9.52 
21 

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

35.96 
6.63 

43.60 
13.75 
0.06 
0.00 
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fk.t1nfa/A/k. Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 
environmental consultants · 
laboratory services 

Selected Components Analysis in Outlet Tedlar Bag Samples 

Report Date: October 19, 2005 
Client: Horizon 

Project Location: Wast Management/ Simi Valley LF 
Client Project No.: W07-043 

Date Received: October 12, 2005 
Date Analyzed: October 12, 2005 

AtmAA Lab No.: 02855-7 02855-8 02855-9 
Sample 1.0.: W07043 W07043 W07043 

TB-Out-R1 TB-Out-R2 TB-Out-R3 

Components (Concentration in ppbv) 

Hydrogen sulfide <50 <50 <50 
Benzene 1.40 1.41 1.18 
Benzylchloride <0.8 <0.8 <0.8 

Chlorobenzene <0.3 <0.3 <0.3 

Dichlorobenzenes* <1.1 <1.1 <1.1 
1, 1-dichloroethane <0.3 <0.3 <0.3 

1,2-dichloroethane <0.3 <0.3 <0.3 

1, 1-dichloroethylene <0.3 <0.3 <0.3 

Dichloromethane 3.78 2.13 2.10 

1,2-dibromoethane <0.3 <0.3 <0.3 
Perchloroethylene <0.2 <0.2 <0:2 

Carbon tetrachloride <0.2 <0.2 <0.2 

Toluene 2.38 1.04 0.38 

1, 1, 1-trichloroethane <0.2 <0.2 <0.2 

Trichloroethene <0.2 <0.2 <0.2 

Chloroform <0.2 <0.2 <0.2 

Vinyl chloride <0.3 <0.3 <0.3 

m+p-xylenes 0.87 0.62 0.97 

a-xylene 0.38 0.20 0.27 

Acrylonitrile <2 <2 <2 

1, 1,2,2-tetrachloroethane <0.3 <0.3 <0.3 

* total amount containing meta, para, and ortho isomers 

Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Client Project No.: W07-043 
Date Received: October 12, 2005 
Date Analyzed: October 12, 2005 

Sample Repeat Anal sis Mean % Diff. 
ID Run #1 Run#2 Cone. From Mean 

Comeonents (Concentration in ppbv) 

Hydrogen sulfide TB-Out-R1 <50 <50 

Benzene TB-Out-R1 1.35 1.45 1.40 3.6 

Benzylchloride TB-Out-R1 <0.8 <0.8 

Chlorobenzene TB-Out-R1 <0.3 <0.3 
r 

Dichlorobenzenes TB-Out-R1 <1.1 <1.1 1 
I 

1, 1-dichloroethane TB-Out-R1 <0.3 <0.3 

1,2-dichloroethane TB-Out-R1 <0.3 <0.3 

1, 1-dichloroethylene TB-Out-R1 <0.3 <0.3 

Dichloromethane TB-Out-R1 3.71 3.85 3.78 1.8 

1,2-dibromoethane TB-Out-R1 <0.3 <0.3 

Perchloroethylene TB-Out-R1 <0.2 <0.2 
I . 
l 

Carbon tetrachloride TB-Out-R1 <0.2 <0.2 I 
! 

Toluene TB-Out-R1 2.39 2.36 2.38 0.63 

1, 1, 1-trichloroethane TB-Out-R1 <0.2 <0.2 

Trichloroethene TB-Out-R1 <0.2 <0.2 

Chloroform TB-Out-R1 <0.2 <0.2 

Vinyl chloride TB-Out-R1 <0.3 <0.3 

m+p-xylenes TB-Out-R1 0.87 0.87 0.87 0.0 

o-xylene TB-Out-R1 0.37 0.38 0.38 1.3 

Acrylonitrile TB-Out-R1 <2 <2 

1, 1,2,2-tetrachloroethane TB-Out-R1 <0.3 <0.3 

Three Tedlar bag samples, laboratory numbers 02855-(7-9), were analyzed for selected components. 
Agreement between repeat analyses is a measure of precision and is shown above in the column 
"% Difference from Mean". Repeat analyses are an important part of AtmAA 's quality assurance 
program. The average % Difference from Mean for 5 repeat measurements from the three Tedlar 
bag samples is 1. 5%. 

Page 2 of 2 
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IAfrrnm,/k/A Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 
environmental consultants 
laboratory services 

Selected Components Analysis in I~ Gas Tedlar Bag Samples 

Report Date: October 19, 2005 
Client: Horizon 

Project Location: Wast Management/ Simi Valley LF 
Client Project No.: W0?-043 

Date Received: October 12, 2005 
Date Analyzed: October 12, 2005 

AtmAA Lab No.: 02855-10 
Sample I.D.: W07043 

TB-IN-R1 

02855-11 
W07043 
TB-IN-R2 

02855-12 
W07043 
TB-IN-R3 

Components (Concentration in ppmv) 
Hydrogen sulfide 

Benzene 
Benzylchloride 
Chlorobenzene 
Dichlorobenzenes* 
1, 1-dichloroethane 
1,2-dichloroethane 
1, 1-dichloroethylene 
Dichloromethane 
1,2-dibromoethane 
Perchloroethylene 
Carbon tetrachloride 
Toluene 
1, 1, 1-trichloroethane 
Trichloroethane 
Chloroform 
Vinyl chloride 
m+p-xylenes 
o-xylene 
Acrylonitrile 
1, 1,2,2-tetrachloroethane 

34.7 39.8 

* total amount containing meta, para, and ortho isomers 

Page 1 of 4 
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//;'.:::\\\ /As£1o_m/A/A Inc. 

;{/ ·~ ~~-~~7 ~\ 23917 Craftsman Rd., Calabasas, CA91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Inlet Tedlar Bag Sample 

environmental consultants 
laboratory services 

Report Date: October 19, 2005 
Client: Horizon 

Project Location: Wast Management/ Simi Valley LF 
Client Project No.: W07-043 

Date Received: October 12, 2005 
Date Analyzed: October 12, 2005 

ANALYSIS DESCRIPTION 

Hydrogen sulfide was analyzed by gas chromatography with a Hall electrolytic conductivity detector 
operated in the oxidative sulfur mode. All other components were measured by GC/ Mass Spec. 

AtmAA Lab No.: 
Sample I.D.: 

Components 

Hydrogen sulfide 
Carbonyl sulfide 
Methyl mercaptan 
Ethyl mercaptan 
Dimethyl sulfide 
Carbon disulfide 
isopropyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

TRS 

TRS - total reduced sulfur 

02855-10 
W07043 
TB-IN-R1 

02855-11 
W07043 
TB-IN-R2 

(Concentration in ppmv) 

02855-12 
W07043 
TB-IN-R3 

32.4 39.8 38.0 j 3 ~ . 7 
_;o;.-.3.;....:o;--____ o7'".

7
31;--____ -:-o':'.::.3~1 ____ L_o __0~ 

3.44 4.14 4.28 I 3 , 'i' __ ~_ 4<" 
-<::....:.co~.1.,.....-----<~o=-.-=-1 -----<~o.=1----t1--:<,:o .1 -+ 
-'6'--.2_0 _____ 7_.3_4 _____ 7_.1_2_-+---·~-~--
0.17 0.21 0.20 . I 'r 

_o._5_1 _____ o_.6_o _____ o_.6_o ___ _c_, 22_ 
<0.06 <0.06 <0.06 <( 0.0{i-
0.27 0.22 0.27 • '2 'S' t_ __ _ 

~43=-~1 ____ ~5=3-~1 ____ ~5~1=.3-~-~Y~i.4+ 

Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Client Project No.: W0?-043 
Date Received: October 12, 2005 
Date Analyzed: October 12, 2005 

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

Components (Concentration in ppbv) 

Benzene TB-IN-R1 1590 1640 1620 1.5 

Benzylchloride TB-IN-R1 <40 <40 

Chlorobenzene TB-IN-R1 101 98.6 99.8 1.2 

Dichlorobenzenes TB-IN-R1 832 859 846 1.6 

1, 1-dichloroethane TB-IN-R1 324 332 328 1.2 

1,2-dichloroethane TB-IN-R1 155 156 156 0.32 

1, 1-dichloroethylene TB-IN-R1 58.5 59.6 59.0 0.93 

Dichloromethane TB-IN-R1 1290 1340 1320 1.9 

1,2-dibromoethane TB-IN-R1 <30 <30 

Perchloroethylene TB-IN-R1 1450 1510 1480 2.0 

Carbon tetrachloride TB-IN-R1 <30 <30 

Toluene TB-IN-R1 31400 32700 32000 2.0 

1, 1, 1-trichloroethane TB-IN-R1 30.6 30.9 30.8 0.49 

Trichloroethene TB-IN-R1 631 653 642 1.7 

Chloroform TB-IN-R1 <20 <20 

Vinyl chloride TB-IN-R1 396 406 401 1.2 

m+p-xylenes TB-IN-R1 13500 14000 13800 1.8 

a-xylene TB-IN-R1 4460 4600 4530 1.5 

Acrylonitrile TB-IN-R1 <200 <200 

1, 1,2,2-tetrachloroethane TB-IN-R1 <30 <30 

Page 3 of 4 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

(continued) 

Sample Repeat Anal sis Mean % Diff. 
ID Run #1 Run#2 Cone. From Mean 

Sulfur Components 

Hydrogen sulfide 

Carbonyl sulfide 

Methyl mercaptan 

Ethyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

iso-propyl mercaptan 

n-propyl mercaptan 

Dimethyl disulfide 

TB-IN-R1 
TB-IN-R2 
TB-IN-R3 

TB-IN-R1 

TB-IN-R1 

TB-IN-R1 

TB-IN-R1 

TB-IN-R1 

TB-IN-R1 

TB-IN-R1 

TB-IN-R1 

(Concentration in ppmv) 

32.4 32.4 32.4 
40.5 39.1 39.8 
38.5 37.4 38.0 

0.31 0.30 0.30 

3.30 3.58 3.44 

<0.1 <0.1 

6.08 6.32 6.20 

0.17 0.17 0.17 

0.48 0.54 0.51 

<0.06 <0.06 

0.29 0.25 0.27 

Three Tedlar bag samples, laboratory numbers 02855-(10-12), were analyzed for selected 
components, hydrogen sulfide, and total reduced sulfur compounds. Agreement between 
repeat analyses is a measure of precision and is shown above in the column "% Difference 
from Mean". Repeat analyses are an important part of AtmAA 's quality assurance program. 
The average % Difference from Mean for 23 repeat measurements from the three Ted/a bag 
samples is 1. 9%. 
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Client/Project Name 

W.t-,,:r, ~r,!1<1lr,, t >1 r 
Project No. 

wo1 -04-3 

~·RI 

'hrr rt,~ 

CHAIN OF CUSTODY RECORD 
Project Location 

LF S1h,i VP //cv C 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

+--·-·--+-+ 
-R·2 -- -+ 

£J 2%'5>-:_ 7 
·t···-·. . -".......:::::....._ --

5 L -r ~l~v 
?-;, 
,;;J 

_,.,v,.. 7,.,.,.r f n- J, ·-A 3 9 

REMARKS 

E k1_{{f 't_~tJi·J t, T rr (.:0 , 

r1 t> Rvn 
0 -- Rllh3 

_hv(PL #",/~;~ ~ . .-.l/,Jo1o r3 -711- Jj - R l . 

-~Jj!:)~-7B1t-%~1 I ;;__ I V, P<k<l><l><M r=, _,; jfil13 
11 t} Rf#·n 7-

0 
..._ l .. 
-1 

Relinquished by: (Signature) 

~ 
re) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 , 
(805) 498-8781 Fax (805) 498-3173 

-·· 

DatE;. . I Time 
I ,-, 

~- t;/'?fCO 
Time 

Received for !,pboratory: (Signature) 

/ 
Date I Time 

l.v-1_,2-.,,s I 9.t C'CJ 

Date I Time 

ANALYTICAL LABORATORY 

.A-rn .AA 
c~ J .q bt;sas CA N~ 8393 

/ 



0 
,1 
00 

CHAIN OF CUSTODY RECORD 

~~/ 

1--\6~ 
' """' Client/Project Name Project Location 

W("15 ie, /~~'14c:"tf\'!eVJr lF 5, """I V Pl Ii e, ~~NALYSES 
Project No. Field Logbook No. ~-----

i/V O ·7 -O't-3 ; · 
Sampler: (Signature) Chain of Custody Tape No. 

%~~ 
Sample No./ I I I Lab Sample I Type of 
Identification Date Time Number Sample REMARKS 

'[_..,.,..,'.5.'!t_ t!!j!, ____ c?✓g-53-::_ J ___ _ f._f_~~-~""~-------- X __________________________ _ f!~-~c_~J 81.1~ I(),, rl~ 
·~. ;1 SI/ --1---i--- ;; ___,_ __ -+-=-+---+----I-- i' Rv~...,2._ f /,• "33 ---- -- --- 3 --- - -- - fl ----- ,i;,,V'f 3 ff .. 

Te,vi/1 T --~ /)__L fP/Vlk c--+-- -- Fk,rc., 11'/ 11./n J tv;/t,r 
' - ------- ------- -- --- -------- f} 

fl {) J __ I,' fltJJ't 2. b 

n & ti _____ R,1; 3 ---;, 

Relinquished by: (Signature) 

.~~~ 
ature) 

~bv:{Signanlre) --
Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

1 
(805) 498-8781 Fax (805) 498-3173 

:41~ ~~ J!c~eiv~e /!,;;. ~~ 
~ Rel:efv~s;gnatu,eJ 

II Dale I Time Received for L~ratory: (Signature) 

~/~ -
Disposed of by: (Signatury' 

ANALYTICAL LABORATORY 

Arrn AA 
Ca I c,r Jo~s~ s CA 

I 

-- -----------1 

Date Time 

JJ~~,---1 c;&;e;:; 
11oate Time 

Date Time 

1,,:',,h·;.2-.;,,;--1 7.',;10 
Date Time 
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£\ /l, ~-,- - llY\ llY\ 
fr'D.l_LtOD'\frufru Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 

Speciated Hydrocarbons Analysis in Tedlar Bag Samples 

Report Date: October 24, 2005 
Client: Horizon Air Measurement Sevices, Inc. 

Site: Simi Valley LF 
Project No.: W07-043 

environmental consultants 
laboratory services 

Date Received: October 17, 2005 
Date Analyzed: October 17, 2005 

ANALYSIS DESCRIPTION 

1,3-Butadiene analysis was performed by flame ionization detection/gas 
chromatography (F/O/GC), GARB method 422. 

AtmAA Lab No.: 02905-1 (repeat) 02905-2 02905-3 

Sample ID: W07043-422 W07043-422 W07043-422 W07043-422 
F1-R1-TB1 F1-R1-TB1 F1-R2-TB2 F1-R3-TB3 

Components (Concentration in ppbv) 

1,3-Butadiene <1.0 <1.0 <1.0 <1.0 

.----· _,/' 

c..----

c-1£ 
Laboratory Director 
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CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location 

£2:,~·, Y-A-l\~ L. "F, 5,-..-.. V_,._,\(-y .. cv\:- I ANALYSES 

~ 

WO" 

WD-::t-

~ 

H: 

Project No. 

~-0~~ 
Sampler: (Signature) 

~- yv~· ~ 
Sample No./ 
Identification Date Time 

n?r'1ZZ.-i:1~ ~• 1111 Jo's-
__________ .71}j _ -- ---

•'t~ --12-&.-FI ~ 

c)'-l°\"1 -u:. ~i; -
-~~ 

Relinquished by: (Signature) 

~- J,..,--~~ , 

Field Logbook No. /I 
Chain of Custody Tape No. /4~~ ;) 

~ 

Lab Sample Type of ;r-: 
Number Sample 

00:tiQs: - l --=-~ 4r""¥ ~------ ✓ -✓ 
~-- --- - - - - ---- - ·- ----

_Q_~ 2-. ,(.J. --- ·-----

v M~--C:. --~ ✓ 

-- --------- ------ ------ -------

Date Time ~1s7e1 
/uj r/c-s- OcttO .:,,c;, 

. ~ed by: (Signature) Date Time Rec~~ (Signature) 

~/2£,s- -w~ I A ---- l /"'__ ·..r'-i"'r~~- /, 1' -

~ 
::;) 
,-

IR-effn~: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

r"·-~-

Datl Time Received for Laboratory: (Signature) 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

ATMt\A 

REMARKS 

"'Fl~--" # \ 

::;-~-✓~ "/~--

---------- ----------·-

------

·•-- - ---- ---- - -----

-- .. -- - ----------- ---

Date Time ;~£: CJ71(} 
Date' Tim~ 

/ . ; :'I 
\/4'1r--:h, o4 ·--I ,1 

D~te Time 

Date Time 
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Atmospheric Analysis & Consulting, Inc. 

CLIENT 
PROJECT NAME 
AAC PROJECT NO. 
REPORT DATE 

: Horizon Air Measurement Services, Inc. 
: Simi Valley 

050518 
: l 0/24/2005 

On October 17, 2005, Atmospheric Analysis & Consulting, Inc. received eight _(8) DNPH impinger contents for 
Formaldehyde and Acetaldehyde by Method CARB 430. The samples were assigned unique Laboratory ID 
numbers as follows: 

Client ID Lab No. 
W07-043-M430-Fl-Rl-IMP I 050518-12978 

W07-043-M430-Fl-Rl-IMP 2 050518-12979 

W07-043-M430-Fl~R2-IMP 1 050518-12980 

W07-043-M430-Fl-R2-IMP 2 050518-12981 

Trip Blank 050518-12982 

Trip Spike 050518-12983 

W07-043-M430-Fl-FB 2 050518-12984 

W07-043-M430-Fl-FB 3 050518-12985 

CARB 430 - Ten (10) ml of Methylene Chloride: Hexane (30:70) was added to each i~pinger prior to sampling. 
Five (5) milliliters of the organic layer was removed from all samples. The organic extracts were then concentrated 
to dryness under a stream of UHP Nitrogen. When the samples reached dryness the vials were removed from the . 
nitrogen stream and five (5) ml of Carbonyl-free Acetonitrile was added to the vial. A 20ul aliquot of the extract 
was analyzed by HPLC/UV following CARB Method 430 as specified in the chain of custody. Holding times for 
preparation and analysis were complied with. 

No problems were encountered during receiving, preparation and/ or analysis of these samples. The test results 
included in this report meet all requirements of the NELAC Standards and/or AAC SOPs# AACI-TO-5/CARB430. 
Estimated Uncertainty of the test results will be provided upon request. 

I certify that this data is technically accurate, complete and in compliance with the terms and conditions of the 
contract. Release of the data contained in this hard copy data package and its electronic data deliverable submitted 
on diskette has been authorized by the Laboratory Director or his designee, as verified by the following signature. 
For further questions please contact the undersigned. 

If you have any questions or require further explanation of data results, please contact the undersigned. 

< s::~~~~"-
Sucha S. Parmar, PhD 
Technical Director 

4 
This report consists of ____ pages. 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX (805) 650-164-f>age 1 
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Atmospheric Analysis & Consulting, Inc. 

LABORATORY ANALYSIS REPORT 

CLIENT : Horizon Air Measurment Services, Inc. SAMPLING DATE 
RECEIVING DATE 
ANALYSIS DATE 
REPORTING DATE 

10/17/2005 
10/17/2005 
10/17/2005 
10/24/2005 

PROJECTNO.: 050518 
UNITS : ug/sample 

Formaldehyde and Acetaldehyde by Method CARB 430 

W07-043-M430-Fl-Rl-IMP 1 050518-12978 0,3 0.3 
W07-043-M430-Fl-Rl-IMP 2 050518-12979 8.3 0.6 
W07-043-M430-Fl-R2-IMP 1 050518-12980 223 ND 
W07-043-M430-Fl-R2-IMP 2 050518-12981 0.7 0.6 

Trip Blank 050518-12982 · ND 0.2 
Trip Spike 050518-12983 .142 1.2 

f 
I 

I 
l • 

W07-043-M430-Fl-FB2 050518-12984 0.1- · 0.1 f l W07-043-M430-Fl-FB3 050518-12985 0.1 0.1 · 1 l====::=::::::::====i=:===::::==:=:::=::::::===============::::::::=:===========================:::!::=============I 

/ Technical Director 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ 
Page 1 of 1 

(8~5) 650-1642 • FAX· (805) 650-164.Page 2 
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Atmospheric Analysis & Consulting, Inc. 

QUALITY CONTROVQUALITY ASSURANCE REPORT 

CLIENT ID 

LAB NO. 

MEDIA 

: Horizon Air Measurment Services 

: 050518 

:DNPH 

I-Method Blank - ug/ml 

Sample 

Analyte Analysis 

Formaldehyde ND 

II-Duplicate Analysis - 050518-12978 ug/ml 

Sample Duplicate 

Analyte Analysis Analysis 

Formaldehyde 0.03 0.03 

Acetaldehyde 0.03 0.02 

III-Spiked Sample - 050518-12978 ug/ml 

Sample Spike 

Analyte Cone. Added 

Formaldehyde 0.02 0.8 

Acetaldehyde 0.01 0.8 

IV-Laboratory Control Spike -ug/ml 

Analyte 

Formaldehyde 

Acetaldehyde 

Acrolein 

* Must be 70-130% 

** Must be< 25% 

Spike Spike 

Added Res 

1.5 1.6 

1.5 1.6 

1.5 1.6 

Mean 

0.03 

0.03 

Spike 

Res 

0.8 

0.8 

Dup Spike 

Res 

1.6 

1.5 

1.6 

ANALYSIS DATE: 

REPORT DATE: 

%RPO 

0.0 

12 

Dup Spike Spike Spike Dup 

Res %Rec* %Rec* 

0.8 104 105 

0.8 102 102 

Spike . SpikeDup RPO** 

%Rec* %Rec* % 

108 103 4.0 

106 IOI 4.0 

110 106 3.8 

President 

10/17/2005 

10/24/2005 

RPO** 

% 

1.4 

0.9 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX (805) 650-1644 Page 3 
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CLIENT 

PREP DATE 

AAC PROJECT NO 

Atmospheric Analysis & Consulting, Inc. 

CARB 430 DNPH SOLUTION CERTIFICATION 

: Horimn Air Management 

: 10/14/05 

: 050518 

DNPH sol. Run #I 0.037 

DNPH sol. Run #2 ND 

DNPH sol. Run #3 0.037 

DNPH sol. Run #4 ND 

Average 0.019 

. CA.RB430 

0.021 

ND 

0.021 

ND 
0.011 

ANALYSIS DA TE 

SHIPPING DATE 

: 10/17/05 

: 10/17/05 

CLIENT PROJECT NO : W07-043 

ND 

ND 

ND 

ND 

ND 

I certify that the above DNPH solution lot complies wi1h the requirements as stated in the SOW. 

-;:;~ 
...-~· 14 ,/ ./ .. c ~ 1/Jt ~ 

// Dr. Suclta Pannar 
/-··-· Technical Director 

1534 Eastman Avenue • Suite A • Venblra, California 93003 @ (805) 65(1.1642 • FAX (805) 650-1644 
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nuv ~~ ~uu~ 1~:IS~M HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Spike Recovery 
CAIUI 4JODNPH SOLUTION 

CUENT : Boru.on Air Manageme11t 

AAC Project No : 050518 

Client Project No : W07-043 

CARB4J() 

Trip Spike- 050S18-12983 142 

118 

4C>½J_pf-
...?sucba Parmar~>· 

Technical Director 

i 

1 534 Eastman Avenue • Suite A • Ventura, California 93003 $ (605) 650-1642 • FAX !605) 650-1644 
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00 
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CUent/Project Name _ CHAIN OF CUSTODY RECORD 1 ._>J---· 
/, , /!_ _, / Proiect LocaUon ll' 
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Number 
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Atm<>spheric Analysis & Consulting, Inc. 

CLIENT 
PROJECT NAME 
AAC PROJECT NO. 
REPORT DATE 

: Horizon Air Measurement Services, Inc. 
: Simi Valley L.F . 
: 050522 
: 10/24/2005 

On October 19, 2005, Atmospheric Analysis & Consulting, Inc. received six (6) DNPH impinger contents for 
Formaldehyde and Acetaldehyde by Method CARB 430. The samples were assigned unique Laboratory ID 
numbers as follows: 

Client ID Lab No. 
W07-043-M430-Rl-R3-IMP 1 050522-12993 

W07-043-M430-Rl-R3-IMP 2 050522-12999 

W07-043-M430-Rl-R3-Blank I 050522-13000 

W07-043-M430-Rl-R3-Blank 2 050522-13001 

W07-043-M430-Rl-R3-Blank 3 050522-13002 

W07-043-M430-Rl-R3-Spike 050522-13003 

CARB 430.:.. Ten (10) ml of Methylene Chloride: Hexane (30:70) was added to each impinger prior to sampling. 
Five (5) milliliters of the organic layer was removed ftom aJI samples. The organic extracts were then concentrated 
to dryness under a stream ofUHP Nitrogen. When the samples reached dryness the vials were removed ftom the 
nitrogen stream and five (5) ml of Carbonyl-free Acetonitrile was added to the vial. A_20ul aliquot of the extract 
was analyzed by HPLC/UV following CARB Method 430 as specified in the chain of custody. Holding times for 
preparation and analysis were complied with. 

No problems were encountered during receiving, preparation and/ or analysis of these samples. The test results 
included in this report meet all requirements of the NELAC Standards and/or AAC SOPs# AACI-TO-5/CARB430. 
Estimated Uncertainty of the test results will be provided upon request. · 

I certify that this data is technically accurate, complete and in compliance with the terms and conditions of the 
contract. Release of the data contained in this hardcopy data package and its electronic data deliverable submitted 
on diskette has been authorized by the Laboratory Director or his designee, as verified by th~ following signature. 
For further questions please contact the undersigned. 

If you have any questions or require further explanation of data results, please contact the undersigned. 

c----- ' 
,____--:,;::,.{. 1 ( U ~, A ,4JYr.-.~ 

Socha S. Parmar,~6; 
1 

Technical Director 

This report consists of ___ S __ pages. 

1534 Eastman Avenue • Suite A • Ventura, California 93003 (i) (805) 650-1642 • FAX (805) 650-164,Page 1 



Atmospheric Analysis & Consulting, Inc. 

LABORATORY ANALYSIS REPORT 

CLIENT : Horizon Air Measurment Services, Inc. 
PROJECT NO.: 050522 
UNITS : ug/sample 

SAMPLING DATE 
RECEIVING DATE 
ANALYSIS DATE 
REPORTING DATE 

10/18/2005 
10/19/2005 
10/19/2005 
10/24/2005 

Formaldehyde and Acetaldehyde by Method CARB 430 

Ana/vie . P~r.mt!td~byd~ A<:.ttt!ldebyt/.¢ 
t· ·•tr.1/Di ii· imr tJ ~ ~,;. mi fl.(J()lulllm.l o.~oo,~lllml 

.. 

Clientifi# Lah No. milsanmle usrisamnie 
W07-043-M430-Rl-R3-IMP 1 050522-12998 43 0.7 
W07-043-M430-Rl-R3-IMP 2 050522-12999 0.8 0.3 

W07-043-M430-Rl-R3-Blank 1 050522-13000 0.2 0.1 
W07-043-M430-Rl-R3-Blank 2 050522-13001 0.1 0.0 

. W07-043-M430-Rl-R3-Blank 3 050522-13002 0.2 0.1 
W07-043-M430-Rl-R3-Soike 050522-13003 .139 0.7 

'-=-s: d ~4/4GJY>A 
Dr. Sucha Parmar •· 

/ .... Technical Director 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ 
Page 1 of 1 

(805) 650-1642 • FAX (805) 650-1644'age 2 
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Atmospheric Analysis & Consulting, Inc. 
QVAD1'f CON1'ROVQVAL11'f AsSVK4NCE REPOR1' 

LAB NO. 

MEDIA 

: Horizon Air Measurment Services 

: 050522 

:DNPH 

I-Method Blank - ug/ml 

Sample 

Analyte Analysis 

Formaldehyde ND 

II-Duplicate Analysis - 050522-12998 ug/ml 

Sample Duplicate 

Analyte Analysis Analysis 

Formaldehyde 4.3 4.3 

Acetaldehyde 0.1 0.1 

Acrolein 0.0 0.0 

Ill-Spiked Sample - 050522-12998 ug/ml 

Sample Spike 

Analyte Cone. Added 

Fonnaldehyde 2.1 0.8 

Acetaldehyde 0.04 0.8 

Acrolein 0.0 0.8 

IV-Laboratory Control Spike -ug/ml 

Analyte 

Fonnaldehyde 

Acetaldehyde 

Acrolein 

* Must be 70-130% 

** Must be < 25% 

Spike Spike 

Added Res 

1.5 1.6 

1.5 1.6 

1.5 1.7 

Mean 

4.3 

0.1 

0.0 

Spike 

Res 

2.9 

0.8 

0.8 

DupSpike 

Res 

1.6 

1.5 

1.6 

ANALYSIS DATE: 
REPORT DATE: 

%RPO 

0.1 

2.7 

o.o 

DupSpike Spike SpikeDup 

Res %Rec* %Rec* 

2.9 102 104 

0.8 105 102 

0.8 110 107 

Spike SpikeDup RPO** 

%Rec* %Rec* % 

108 106 2.6 

106 102 4.0 

111 110 1.0 

President 

10/19/2005 

10/24/2005 

RPO** 

% 

2.3 

3.2 

2.5 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX (805) 650-1644 Page 3 



NOV 15 2005 4:57PM HP LASERJET 3200 

CLIEJ\T 

PREP DATE 

Atmospheric Analysis & Consulting, Inc. 

CA.RB 430 DNPH SOLUTION CERTIFICATION 

: Horizon Air Management 

: 10/12/05 

ANALYSIS DA TE : I 0112/05 

SHIPPING DATE : 10/12/05 

AAC Project No : 050522 Client Project ~o : W07-043 

CARBt/JIJ 

: M.D.L .. ". .·. ,, ... ,·· , ...... ·<=·====='··-,., ..... _ ·.-:. :,, ,_,,,, ~'.9i>f~lfd,: . 

<.i~i~ ........ ·':·~Ib .... ,,,, ... ,. ...... :ii .. 
DNPH soJ. Run #1 0,018 0.013 ND 

DNPH sol. Run #2 ND. ND ND 

DNPH soL Run #3 0.018 0.013 ND 

DNPH sol. Run #4 ND ND ND 

Average 0.009 0.007 ND. 

I certify that the above D;'i!PH solution lot complies with the requirements as stated in the SOW. 

,/(,,,,.,.,.--­
/4-~ ,A e "• • /0r. Sucha Parmar 

Technical Director 

r- ..... 

1534 Eastman .Awenue • Suite A • Ventura, California 93003 @ \805) 650-1642 • FAX (805) 650-1644p 5 age 



NOV 29 2005 12:16PM HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

• 

Spike Recovery 
CAD 4JO DNPH SOLUTION 

CUENf : Horima Air Management 

AAC Project No : 050522 

Client Project No : W07-043 

CARB4JO 

DNPH sol •. Sp~e #1 

W07-043-M430-Rl-R3..Spike 

Percent Recovery 

120 

139 

116 

&~ .LJ,.~ 
Technical Director 

Ii 

1534 Eastman Avenue • Suite A • Ventura, California 93003 (i) (805) 650-1642 • FAX (805) 650-1644 

p.3 



oe:;. 0 ~d~. 
. ' '• }/';,ti,\; . ,_ . '\ ·. ' 

CHAIN OF Cl.JPTOOY RECORD. 
Client/Project Name 

J.F. 

h-Ol:,o'-, 
Sampler: (Signature) 

~ µ;_AA· Z- .,.,,~ 

Sample No./ 
Identification Date Time 

Projett Location 

t'~·,. t/4-/ t~. 
Field Logbook No. 

.r-n' 
-·~I~-• 

]Chain of Custody Tape No. J: . . . t 

Lab Sample 
Number 

! 
;~. 

. _J. 

Typ~of 
Satftpae 

!>Nt \-t .• lf,·•\.. 

H>"l"""~· "''t.3 ~• 
~-

►·-~~-:-

,, 
-~__,.~--

0 
c.o 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 1 

Newbury Park, CA 91320 1 
• 

(805) 498-8781 Fax (805) 49~3173 

Time 

-;1"'-....... ~t·-

Disposed of·by: (Signature) 

ANALYTICAL LABORATORY 

1/HC 

: (Signature) 

f',_')_J_, _____________________________ ... :, _______ ~-------·····--~--,. __________ ,......,, __ , ____ ---·----... =-~---,,,~--~~~---'·-- __ ,, _____ . 

REMARKS 

g,.,._:¼a=-.-3, 

5"? ,\kc_---_____ __. 

_,;: 

Date 
/ 

Dare·-

Time 

.-... ~~,.~--~_\·:{ .. -~:~. 
Time 

Date I Time 

:· t-/ 1.e: .· I :-:· --~.':,.~ 
Date Time 

';,."f ~... i' ,-i~ No
,,.,, .. , . 

• ~.)·tJ ... L 



Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710, Phone (510) 486-0900 

A N A L Y T I C A L R E P O R T 

Prepared for: 

Horizon Air Measurement Services 
996 Lawrence Drive 

Suite 108 
Newbury Park, CA 91320 

Date: ll-NOV-05 
Lab Job Number: 182803 

Project ID: STANDARD 
Location: Simi Valley L.F. 

This data package has been reviewed for technical correctness 
and completeness. Release of this data has been authorized 
by the Laboratory Manager or the Manager's designee, as verified 
by the following signatures. The results contained in this 
report meet all requirements of NELAC and pertain only to those 
samples which were submitted for analysis. 

Reviewed by: 

Reviewed by: 
anager 

This package may be reproduced only in its entirety. 

NELAP # 01107CA Page 1 of Let:) ----- 0!)3 



tb Curt;s & Tvrnpl<;ns. ltd 

Laboratory number: 
Client: 
Location: 
Request Date: 
Samples Received: 

CASE NARRATIVE 

182803 
Horizon Air Measurement Services 
Simi Valley L.F. 
10/27/05 
10/24/05 

This hardcopy data package contains sample and QC results for fifteen water 
samples, requested for the above referenced project on 10/27/05. The samples 
were received intact. 

Ion Chromatography (EPA 300.0): 
No analytical problems were encountered. 

Volume Measurement (MEASURE): 
No analytical problems were encountered. 

Page 1 of 1 
7.0 

; 
L 



I Volume Measurement 

I Lab #: 182803 
Client: Horizon Air Measurement Services 
Proj ectlt: ST.;:)_ND.t'-.RD 

I Analyte: Sample Volume 
Matrix: Water 
Units: mL 

f!ta.14 ;i.:p 
W07043421-Fl-Rl-Cl 
W07043421-Fl-Rl-C2 I W07043421-Fl-R2-Cl 
W07043421-Fl-R2-C2 
W07043421-Fl-R3-Cl I W07043421-Fl-R3-C2 

. W07043421-F2-Rl-Cl 
W07043421-F2-Rl-C2 
W07043421-F2-R2-Cl I W07043421-F2-R2-C2 
W07043421-F2-R3-Cl 
W07043421-F2-R3-C2 I W07043421 S.B. 
W07043421-FB-Cl 
W07043-±21-FB-C2 

L= Reporting Limit 
!::'age 1 of 1 

· .ti~P JP 
182803-001 
182803-002 
182803-003 
182803-004 
182803-005 
182803-006 
182803-007 
182803-008 
182803-009 
182803-010 
182803-011 
182803-012 
182803-013 
182803-014 
182803-015 

.• R¢i§~Ut 
210 
390 
220 
470 
170 
450 
110 
490 
100 
400 
200 
520 
250 
110 
310 

Location: 
Analysis: 

Diln Fae: 
Received: 
Analyzed: 

cb Curlis & Tompkins. Ltd. 

Simi Valley L.F. 
MEASURE 

1.000 
10/24/05 
11/01/05 

1. 0 

1.0 
1.0 
1.0 
1.0 
1.0 
1. 0 

1.0 
1. 0 

1.0 
1.0 
1. 0 

1.0 
1.0 
1.0 

10/14/05 
10/14/05 
10/18/05 
10/18/05 
10/18/05 
10/18/05 
10/19/05 
10/19/05 
10/19/05 
10/19/05 
10/20/05 
10/20/05 
10/18/05 
10/18/05 
10/18/05 



Lab#: 182803 
Client: Horizon Air Measurement Services 
Project#: STANDARD 

cb Curt;, & Tompk;ns. Ltd. 

Fluoride I 
Location: Simi Valley L.F. 
Prep: METHOD 
Analysis: EPA 300.0 

Analyte: Fluoride Diln Fae: 1. 000 ' I 
Matrix: Water Received: 10/24/05 r 

.___u_n_i_t_s_: ______ m-=g_/_L ____________________________________ __.I 

Fiel,tj. to 
W07043421-Fl-Rl-Cl 
W07043421-Fl-Rl-C2 
W07043421-Fl-R2-Cl 
W07043421-Fl-R2-C2 
W07043421-Fl-R3-Cl 
W07043421-Fl-R3-C2 
W07043421-F2-Rl-Cl 
W07043421-F2-Rl-C2 
W07043421-F2-R2-Cl 
W07043421-F2-R2-C2 
W07043421-F2-R3-Cl 
W07043421-F2-R3-C2 
W07043421 S.B. 
W07C43-12~- FB-Cl 
W07043421-FB-C2 

\JD= Not 8etected 
iL= Re~or:ing Li~it 
?age l of l 

Type 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAJl.'IPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 
BLANK 

~~b J:p Re~ril~ Rt 
182803-001 0.43 0.10 
182803-002 1.2 0.10 
182803-003 5.1 0.10 
182803-004 6.9 0.10 
182803-005 1. 9 0.10 
182803-006 6.5 0.10 
182803-007 4.8 0.10 
182803-008 5.0 0.10 
182803-009 2.8 0.10 
182803-010 6.2 0.10 
182803-011 1.8 0.10 
182803-012 5.2 0.10 
182803-013 ND 0.10 
182803-014 ND 0.10 
182803-015 ND 0.10 
QC315431 ND 0.10 
QC315655 ND 0.10 

B~tqh# s~~Pi!!4 1!:~~lyzed 
107343 10/14/05 11/01/05 16:22 
107343 10/14/05 11/01/05 16: 39 ! 

107343 10/18/05 11/01/05 16:57 ! I 
107343 10/18/05 11/01/05 17:14 r---

I 
107343 10/18/05 11/01/05 17:32 I 
107394 10/18/05 11/02/05 16: 4-! ) 107343 10/19/05 11/01/05 18:07 
107343 10/19/05 11/01/05 19:35 I 

107343 10/19/05 11/01/05 19:32 
11 

107394 10/19/05 11/02/05 17:02 
107343 10/20/05 11/01/05 20:27 l 107394 10/20/05 11/02/05 19:22 
107343 10/18/05 11/01/05 16:04 ,t 107343 10/18/05 11/01/05 15:47 
107343 10/18/05 11/01/05 15:29 

i I 107343 11/01/05 11:54 
107394 11/02/05 15:52 



Chloride 

Lab #: 182803 Location: 
Client: Horizon Air Measurement Services Prep: 
Project#: STANDARD 
Analyte: Chloride 
Matrix: 
Units: 

\'iater 
mg/L 

Field :i;p 
W07043421-Fl-Rl-Cl 
W07043421-Fl-Rl-C2 
W07043421-Fl-R2-Cl 
W07043421-Fl-R2-C2 
W07043421-Fl-R3-Cl 
W07043421-Fl-R3-C2 
W07043421-F2-Rl-Cl 
W07043421-F2-Rl-C2 
W07043421-F2-R2-Cl I W07043421-F2-R2-C2 
W07043421-F2-R3-Cl 
W07043421-F2-R3-C2 I W07043421 S.B. 
W07043421-FB-Cl 
W07043421-FB-C2 

I 

"'J= Not :Jetected 
~= Reporting Limit 

c'age 1 of 1 

T·e YP 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 
BLANK 

Analysis: 
Diln Fae: 
Received: 

Lal;> ;IQ 'Resµ).t;: R,'.L 
182803-001 1.9 0.20 
182803-002 2.5 0.20 
182803-003 8.9 0.20 
182803-004 12 0.20 
182803-005 2.1 0.20 
182803-006 15 0.20 
182803-007 5.8 0.20 
182803-008 11 0.20 
182803-009 6.3 0.20 
182803-010 13 0.20 
182803-011 5.8 0.20 
182803-012 10 0.20 
182803-013 ND 0.20 
182803-014 ND 0.20 
182803-015 ND 0.20 
QC315431 ND 0.20 
QC315655 ND 0.20 

cl:; Curtis & Tompkins, Ltd 

Simi Valley L.F. 
METHOD 
EPA 300.0 
1.000 
10/24/05 

Bat;c:n# $~mp],¢d 
107343 10/14/05 
107343 10/14/05 
107343 10/18/05 
107343 10/18/05 
107343 10/18/05 
107394 10/18/05 
107343 10/19/05 
107343 10/19/05 
107343 10/19/05 
107394 10/19/05 
107343 10/20/05 
107394 10/20/05 
107343 10/18/05 
107343 10/18/05 
107343 10/18/05 
107343 
107394 

Analyzed 
11/01/05 16:22 
11/01/05 16:39 
11/01/05 16:57 
11/01/ 05 17:1"1 
11/01/05 17:32 
11/02/05 16:44 
11/01/05 18:07 
11/01/05 19:35 
11/01/05 19:52 
11/02/05 17: 02 
11/01/05 20:27 
11/02/05 19:22 
11/01/05 16: 0.:.1 
11/01/05 15:47 
11/01/05 15:29 
11/01/05 11:54 
11/02/05 15:52 

097 
;_ 0 



Batch QC ReR_ort 

Lab #: 182803 
Client: 
Project#: 

Horizon Air Measurement Services 
STANDARD 

Analyte: 
Matrix: 

Fluoride 
\tJa.tE·l' 

Fi.eld ID Type MSS Lab ID Lab ID 

zzzzzzzzzz 
Z7.ZZZZZZ7.Z 

BS 

hSIJ 

M~ 

MSD 

8S 

BSD 

W0704342l·f2 kJ CJ MS 

W070J34~1 f2 R• r~ M~D 

lf:.: 

QC3 l S•J32 

VC31S133 

UOS QC31~-ll4 

]8:,,:.1•, UOS QC'3l54,S 

QC31S6~6 

QC315657 

lc:·-·.J': Ol;! QC-315658 

1e: ·ll' 01~ 0c115r1\,9 

<PD= Relative Percent Difference 
?age 1 of 1 

C 
t:o 
,·v-·, 
'-·•" 

MSS ResJ.1lt 

4.757 

5.168 

Fluoride 

Sp.iked ae·sul.t !!;REC 

2.000 l. 9 74 99 

2.0CO l. -, 98 90 

20.00 :.,;., . :;4 88 

20.00 22.00 86 

2.000 I. e52 93 

2.000 1.E~l 91 

2.000 6.896 86 

;>. 00(, t:.976 90 

Location: 
Prep: 
Analysis: 
Units: 

Limit.s Rl'D-· Lim Dt:ln l";tC 

80-120 1.000 

S0-120 9 20 1.000 

80-120 20.00 

80-120 2 20 20.00 

80-120 1. 000 

30-120 2 20 1.000 

80-120 2.000 

80·-120 l 20 2.000 

Simi Valley 
METHOD 
EPA 300.0 
mg/L 

Batch# Sampled Rectii-ved 

10'/343 

107341 

101343 1,;/;,,;/os 10/2s;os 

107343 10/;'<;/0'., 10/7.8/0', 

1073Sl-1 

10/3'.,4 

107 3 9-1 10/2<:t/OS 10/24/05 

J073S·.J 1u;;,r.,;os 10//4/0S 

L.F. 

Analyzed 

11/01/0~ 1.2: :1 
ll/01/0S 12 :2'.J 

ll/Gl/0:, 13:U9 

l l/Gl/0", 13 ::<6 

11/07./05 16:09 

11/02/0S JG:27 

11/02/0S 2<J: c.O 

11/0?./0S n,,,O 

~ er 
() 
C 
~ .:;;-

~ 

2 
3 u 
;,;;-

5 
"' r 
ii 



Batch QC Report -

Lab #: 182803 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: Chloride 
Matrix: Water 

Fie-ld ID Type MSS Lab ID Lab ID 

r,s QC'315i27 

bS:l <)•, ,l'.,4 33 

zzzzzzzzzz. MS l~~S45 U08 Q~~lS-131 

zzzzzzzzzz MSD 1e,~.Js 002 or~1s13s 

HS oc·,E,65F, 

8Sll QC~lS6~,7 

i W07043421 F?-RJ ,, MS 1K,S03 Q]; OC31SGSS 

W07041421 F}-RJ r, M.-=iIJ l i:, •' f' (Ii C 1? \.,'i.. :, l ~- l"I r, ~i 

!PD= Relative Percent Difference 
)age 1 of 1 

0 
to 
tC 

MSS ResJJ.lt 

~2 .2S 

9. 961 

Chloride 

Spiked Resul.t:. 

4.000 4 .no 
4.000 ·,ss 

40.00 13[•. 

40.00 12':.·. 6 

4.000 4.010 

4.000 ::: . 002 

4.000 13.G6 

4.000 13.39 

%REC Limits RPD 

lOS so-120 

91 EO 120 11 

96 80 120 

93 80 120 l 

100 so 120 

98 ~0-120 3 

9"! ~o 120 

9f. :'"0-120 2 

Location: Simi Valley L.F. 
Prep: METHOD 
Analysis: EPA 300.0 
Units: mg/L 

Lim Dil.n Fae Batcll# Sampled Received Analyzed 

1.000 107343 !l/01/0'.:, lL:11 

20 1.000 107343 11/01/0', l:-:C2'c, 

20.00 10734:J 10/:?b/O~ 10/2£/0S : l/iil/05 13:0S, 

20 20.00 107343 10/76/Q-_, lfl/?.8/05 ;1/01/05 1.3,26 

1.000 107394 11/07./u~ 16: o:J 
20 1.000 107 3 94 l J_/02/05 16'27 

2.000 107394 1()/20/0S 10/2-1/05 11/02/05 2(•,50 

20 2.000 107 "3 94 10 /;, 11/ O'., 10/2·1/0:, 11/0,/os ;,;,,or, 

~ er 
() 
C 
=i. u;· 

~ 
-i 
0 
3 
D 
-,,::-
5· 
"' 
r-
0: 



\Dll'DV / 

6(.'°V :it L1F. 
Project No. 

~ ... 0'-t.3 
Sampler: (Signature) 

< 
~ ~~ 
Sample No.I 
Identification 

Zl•'F\-\'l.l 
-- -~­

I .). I - s; \ · IZ( -· - c2--... __ _ 
If'\• 

Date Time 

CHAIN OF CUSTODY RECORD 
Project Location 

~~ \)A\\~ CA 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

~--~~~-------­

~~- ~,~e,,, 

REMARKS 

t,9a, #I - 1>"'..... =F/:-/ 
-~~~--

1 ---· -.·-· ··· ,t..,... 42.. 

'121 Pl l:t I ,~;¾,·~ I I ----·--.J, ----~ 
i-=tc,~J ',21 ,=, ·-~ jD I tC C, j2,\ll,ir-4 -- -------+----r~-w,-----
)~ r~ .,~, -,:, R'3c.i- ,,, •• ,.,., I l ~ . ------------

Relinquished by: (Signature) 

~ 
1U. - ----,-D-

___ 

---- I 
Time 

/t)tJ[) ---~---~--

-----!::--------4--1--1-----1~---Ht----,-J-------:----:--------+----t~----t 
"'- "';;I,~ - -· . -

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3F3 

I 

Date Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

a,WLA,i ~ ~ i ~ ct?/e 
N~ 8402 

C 0--------------------"""----------------------'------__,J 



1 V d-..t;t" ) 
CHAIN OF CUSTODY RECORD 

Clienl/~roject Name I Project Location ~··~ ~ ~ · ~ ~··· ·; 

IS',-._. V-o.\\~ L. .~. 5;'-\ V .... \\~ ~ ANALYSES --,-__/ 
I Field Logbook No. Project No. 

wo::r-o~~ 
Sampler: (Signature) Chain of Custody Tape No. 

:::C· ~~ 
Lab Sample Type of 

Time Number Sample REMARKS 

~ i:-1......,._-:z..2 -, e, _1"11<, .. ~-.-i.·,;;;;2:.-~, -- . - . ·- .. ·--- ---· ----·· -- ------+--·--·· l-- --·+----t-·----···- ·-·-·. -·i __ 
--- - ~~ ---···---- ---------·-· -

~o )"''f1(-F2-~ 

~J 
~ \ 
01--c:i 3-"12.•-F2-
1a, 
~- 't'J..,z.1-c::1-

.,=..,_..,. by: (Signature) 

~~ 
'- ~ 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

1 (805) 498-8781 Fax (805) 498-3173 
I 

,-

rl...,.-.... 2.. \2-"t. 

~ 
------+- -T--- ----- ---

Pl ~re, :L ~3 

_J _J _ _/ 

p,[q.?4;~ I R/~d by: (Signature) 

E 
.. ~ 

iri,)+:fe< 1;~ Received by: ( · 

. /_ 
----..-7iate Time 

Disposed of by: (Signature) 

ANALYTfi;:b,~ d / r;t-~ 

/0 ' 

---
~ 

- -··--··· ------------

,J2a~e / I Time 

'ir"'i"cT /00() 

,,,-; _l,9ate I Time 

/o/f~ & -\Y~/t 
Date Time 

Date Time 

N<! 8469 



\~cf''iJI) 
Client/Project Name 

.s~. V...tt-y-- I,.. • '"F=,-
Project No. 

~-;,..-01-,:> 
Sampler: (Signature) 

" "' 
~ .. /2---~ 

Sample No./ 

13 Identification Date Time 

'1'>' a ,,.,_, ~. e .. /~/~,-/. rr-
L--- --------- - -- - 1--- --· ~--·-- . 

·----·-
-~ ',2.1-F6 •t::.c 

I~ 
~ 
I', 
~-.t i, 2, \:0 (. ~ 

·-

--

-------- --
/•/,-,,/, is-
J•i•~ '·< 

-------

CHAIN OF CUSTODY RECORD i 
Project Location J' 7 $,_;_·, V...-.. \ t ... y-, C..v~ ANALYSES 

Field logbook No. 

if Chain of Custody Tape No. 

~1 Lab Sample Type of ,J Number Sample REMARKS 

-~ 
~SC--'- 6,;I...,+. ~ llc. .. ~ .. 

-------· ----- ---··- '---· 1-------- -· ---··- I-- ···-- ---· -

--·- .. ---·- . ---

X ~i,.../N,, .... , ... i;·_,4. 

X __ ,.-..u..a { ~-c..\ -- - --- .. - ----- --· 

--.--. 

_____ .. _______ - --
~ 

Time Time Relinquished by: (SigtJ...ature) ~tv ~i:::n•Mel -h-~ 
9at 

.. "7,-~~ A ,a,o LC ra/o< I 0(!)0 -- ... ' ' Re,.,q7t;cs;gnatu,eJ 'k_L.,. t"j,s Time rv::::i:-·r:t D~/2 Time 

/[ (Efi'{,O ro i-'f /as h:fr 
Reli-r(quished by: (Signature) Date Time 'Received for Laboratory:(Signature) D~te f Time~ 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
£Vr,\;t,l~ . itt~f) ~ 996 Lawrence Drive, Suite 108 

Newbury Park, CA 91320 J 

-~ (805) 498-8781 Fax (805) 498-3173 N'! 8461 
I --

··-
r---



Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710. Phone (510) 486-0900 

A N A L Y T I C A L R E P O R T 

Prepared for: 

Horizon Air Measurement Services 
996 Lawrence Drive 

Suite 108 
Newbury Park, CA 91320 

Date: 23-NOV-05 
Lab Job Number: 182975 

Project ID: STANDARD 
Location: Simi Valley, L.F. 

This data package has been reviewed for technical correctness 
and completeness. Release of this data has been authorized 
by the Laboratory Manager or the Manager's designee, as verified 
by the following signatures. The results contained in this 
report meet all requirements of NELAC and pertain only to those 
samples which were submitted for analysis. 

Reviewed by: 

This package may be reproduced only in its entirety.1-

NELAP # 01107CA Page 1 of ~ 103 



Laboratory number: 
Client: 
Location: 
Request Date: 
Samples Received: 

CASE NARRATIVE 

182975 

cb Ccrlis & Tompk;ns. l!d 

Horizon Air Measurement Services 
Simi Valley, L.F. 
11/04/05 
10/24/05 

This hardcopy data package contains sample and QC results for eight air 
samples, requested for the above referenced project on 11/04/05. The samples 
were received cold and intact. 

Metals (EPA 6010B and EPA 7470A): 
Zinc was detected above the RL in the method blank for batch 107767. No other 
analytical problems were encountered. 

Page 1 of 1 
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CHAIN OF CUSTODY RECORD 
( 'J~v(1~ 

Client/Project Name Project location 7~.'f I s,,.,.;, (4-He." l:F. 'Si~, \/ ... ~~\' ,CAc ANALYSES 
I -

Project No. I Field Logbook No. 1 -

I ~-o~~ 
Sampler: (Signature) Chain of Custody Tape No. 

j~ ~ 1-v~ /,,,,...._._ 

Sample No./ lab Sample Type of /j" Identification Date Time Number Sample '!'If REMARKS 

lvA) 
1/i i::,o•,J•'t'll,,·Jii",- ,., foJ/'~I r>r __ h:_~_¥7, ~nS< ,~ ... ~~A.I ~-l Cl ✓.-. L.,.__ ___ 

:,i~-.:,-3'·--Fi_R_t ··----- 1 -- ---·· ------- -·-··- --·· ------- - -··. ------- - . ., 
'F,#(,11. .,.-- .. e. ·-· --· ------- - --- --

ICii 01t'!t•'t~· 'Fl RI 
, ..... ilj•G.et...' J "'~ 

,/ C3 
\~I •Cl'<?>•Lt~ ~.J.~ I 

• ., I.) • ,,,,,,,,,. 
_\ ~n1a1~-#"f- - ----· ------ ------ ------- ----oitb-..;~~-=t=, R\ I ., • ff 

✓ ;,,.~ lf\\t>1""",~ •~ /,, ,II' 
---··-I ' , . 

- ------- ----- .. --~------

'----- -- ---- - ·--·· ·-- - ------- -· 

'w / 17 
~....._~, (S;gnatu,eJ _ ?{;;,< Time "P ,./,,Yt"·'"'·' . ~ o/~j Time 

{(((70 /Q6>0 ·,-~~~~ IP~ by: 1s;gna1u,aJ . ~ ~,~ Time ~ by (S;Ji!i D~ 
Time 

!@lb ta, __ ~ . c,;,'qs-Al ,,,, ,,, IA./J 
·- ·y,'VP II ·,'Pf 

~elinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date' Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

1ft/4cf-;fe_ HORIZON AIR MEASUREMENT SERVICES, INC 
,l.,f'lvfy'eJ ; 996 Lawrence Drive, Suite 108 

Newbury Park, CA 91320 
l>-4 (805) 498-8781 Fax (805) 498-3)?3 N~ 8292 
.-. I 
~-- ! 

c...·1 



CHAIN OF CUSTODY RECORD 
( </'.}.-q1 S 

Client/Project Name 

j\,t,,;, V..All~"'- J._ 'i:-. 
Project No. 

~-oi1.~ 

Sampler: (Signature) 

~h/~~ 

Sample No./ 
Identification 

1,·lf~·FI-

Date Time 

Project Location 

~ ~_:. V~ l\.,\-'"° ~ C ~ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

-- - __ ,.<; -~-+-------+-- ---·· -·. r r:11 I ;,. 
tJ/JS_-f ___ _ 

~~',J4.--F, 
_____ C 
•', S(.. -

+--r :....LI I ·-1- -----------

_.,.,,_ 
,~ . 

REMARKS 

- Z,. 

I J.. I I I I I +----- --

__ , I I -1- 1/llfJA'fVI"' ...t - . Y"'. ,-- I I I I I ~--~------· 

----------- --

ed by: (Signature) _ 

- j,v~ 
by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3.173 

I 

teG<~;icb 
'Da_'tJ_ J Time ""' 
l~h?o ~, 16 7v 

Date Time 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

: (Signature)_ ~-

gnature) 

(YI h I ~- {/1/7~ 

,< 
Time 
1000 

Date Time 

Date Time 

Date Time 

N<:' 8192 

~; 



Client/Project Name 

,~, VIA.\\<- L.-P.. 
Project No. 

V1A> ?- -0 '1 3 
Sampler: (Signature) 

Time 

CHAIN OF CUSTODY RECORD 
Project Location 

t>,~. l/~\~ c~ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

,l·J-,/::_, 

REMARKS 

-- -+--- - --------+ +:;.//Iii __ _, - , f-l~ , 
,:;, tfc.a.. v--: .... -- -- . 

VI I I 'v 
fl_-,_r_~lf I/ P-;J 

-+---+---------4-·--·······+----+------ -·. 

I ....-;:;a: I I I/ llJJ,.lf qvpr1 -> • I r ,. ._.. , .... ·----. 

Relinquished b~ignature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3l73 

I 

Date Time 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

ClmbreJj illf_ lf-

,vt.,...---' Time 
:, IJC/QO 

Time 

r.,:v-
Time 

Date Time 

N<i> 819.3 



l<Z~Cf-15 
Client/Project Name 

~~ \/4\l~ ,> <"A-
Project No. 

~-0\.i\~ 

Sampler: (Signature) 

~~ 

Time 

4-

CHAIN OF CUSTODY RECORD 
Project Location 

s~. V,4-\t 
,I_ 

c~ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

~mse l~l +- · 
✓ 

REMARKS 

E"!'r"-! :!/" z._, . . 

. ,.._,,,_, ,1 I 1, ~•'JJ"/¥/ .... , _ • , v~-------+---+--- ----~------+----+------ ___ -----1------ -------.... 

Relinquished by: (S,.,nature) 

~~ 
,[.,e<__.. 

Sample Disposal Method: 

SAMPLE COLLECTOR 

OJ 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3,173 

I 

.r---~"",_.,, 

I I ··-- ----· - -- ----·-· -

.c:.e.--- Time 

I "1'1' ~ I (Q tJO 
Time 

C, f°'(.5' 
Time Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

a .,., ff t? ,{; r' 4-A uf Jf. 
N<! 8194 



Client/Project Name 

!) i#!; t..tl~v J.. . F. 
Project No. 

rilT-t - CV,, 3 
Sampler: (Signature) 

CHAIN OF CUSTODY RECORD 
Project Location 

~),I,.; r:J/-e,,, . C4 
Field Logbook N'o. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

¾ r,4'sf,_ __ 
I 

{ 6~ -; 7 _;) 

/7,r,«:'°Z.. fl--~ 
--- - - -- ---~- ~-----1 

. --- -·-- - - -- - -----11 

---~1-ttlJl}tll'117f'> w ,.. v a v 1 1 1 1 1 1 ,.., 

Relinquished by: (Signature) 

.,. 

·~ '---------

Sample Disposal Method: 

SAMPLE COLLECTOR 

0 
c.c 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I 

Time 
/f/(pe> 

) T~ 

Date Time 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

tJ!""h-~ d 1)1,,l~ 

+-----1f--- --- - ·- - .. 

;rime 
((P00 

I --
Date Time 

%'~- b< ·0 <l½J"-
Date Time 

Date I Time 

N~ 8191 



Client/Project Name 

,f✓r,,t y;_i/w L. F", 
Project No. 

~- o'-ti 
Sampler: (Signature) 

-/,,/~ 

Sample No.I 
Identification Date Time 

CHAIN OF CUSTODY RECORD 
Project Location 

6;...: Vk\l~, C/4.... 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

---- ------

Type of 
Sample 

. 
$,----Pf/Sr .... ,✓ 

{g')_q75 

/2.:3 
--- --• -

1/bJt>l"felS- ✓ ;,ti" IV: ~--+---+----+----+--,----------

Relinquishe'l_by: (Signature) --
~-

·~ 
Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I 

e, CI Time 
(4 

Time 

tOCO 
Time 

Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

a-Ntbt~· 1iJr0I ~ 
N<! 8400 



·w 
~ 

r1 

,1 
. 
Y""' 

Wu 
,\Ki; 

CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location IL. 7/ ;_,; K, !11-y L.F ~~~. V.-,.\\&,y .,I ~ 
Project No. Field Logbook No. /,;Jo 
~--0&.l~ 

~ .. 
Sampler: (Signature) Chain of Custody Tape No. ,Ii ~:7_ :'" w~ i~J V 

Sample No./ Lab Sample Type of 
~ 

Identification Date Time Number Sample .. 
f)lt '3 . 't ~- "~ - le(l!lc ;- ~--~ ~~{y-·1. "'~ti-~ .✓-. CA ' 
Oft·it~ .. Bae -- - ·----~ 1,-,-----·-·· ----·- -- -- -- --- ·---·· .... 

----~ 
/ F,\~ua... ✓ 

.. - '~ ·• if1Ji;C:i,1c .... ~-:..----
✓ I/ R.l NS e #fllli, t"'.~ C,,(N 

1oo-.~•'tl'.·)?!'< I ._., K.\111\NO"i /.,;-1. ~'50, ,/ 
~'t3•itJl.; !L" L .J. J. ✓ -

A 

11t r / [/ 

Time 

/f~97S 
ANALYSES 

·• -

REMARKS 

- ···-- ----- ----- -- ---~l..f."-'1K 

. ----- -------- ------

•... ------ ----- ---- --- - ----

I ----
----- ---- ~-----

------ --· --

. ~ Time Relinquished by: lSignature) ~;;d' vd~u,eJ 
~ .~ .. /1~~ '1/fJ - /({XX) /: 

-, 1'1-, RP~ 1s;gnatu,e) , W,, loate/ c;. ~T~~ lf~y: (Sig~e) Date/' Time 

lJJ'lvJ /~ Cd~L--\' o· 112--;{l ~ 7; c;s ... 

Relinquished by: (Signature) Date Time Receiv~r Lllborato~natu;;;; Date Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY ~ 

HORIZON AIR MEASUREMENT SERVICES, INC {ifrl I?.# f! , !/1. ../. · 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3F3 N<! 8290 

~ I 

-
H 



CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location 

S1 Mt VA \L-e.y' l,.. . F. S:_:. v ..... ~~. CA.... 
Project No. Field Logbook No. 

\Jo+- 0'-\~ 
Sampler: (Signature) Chain of Custody Tape No. 

~ A/~ 

Sample No.I 
Identification 

C.t 
~-:;-:3-::•. f~.,; i.i:3" 

'-2-
•~'1~:7:j'!.(:.;,s.a-<· -

<:.. "'!o 

Date Time 
Lab Sample 

Number 

,Q.u4 

---- ----------+-1!'XlN ___ iiND.3 

'io/o K'm,,b~ JI 
~ioi.,5 .. -~11,'-c;;il' _____ c..t. 

-~tJ-'rJ• >S 

-+- S% HM>i 7 , o•J. 

Relinquished by: (Sig7'iature) 

~p ~-~ 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

'~ 

~Al JIG£ 

Date Time 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

l r;i q15 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3F3 

tf.Wtrl'v.f _} ;j/)- ( ~t/ ;It 
I 

t'~ 
,...---

REMARKS 

. ~loft~ --a 1~,;\ I,( I 2 ~i; 

Date Time 

N<! 8291 



Lab#: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-Fl-Rl 
Lab ID: 182975-001 
Matrix: 
Units: 

Air 
ug/s 

, .• \ : < ; .. Af.i.:ittt, . .; : 
: ..... :·:.: .• ;; .••.. . giij#.;i..#: 

Arsenic 
Cadmium 
Copper 
Manganese 
Mercury (Combined) ND 
Mercury (KMnO4) 
Nickel ND 
Zinc 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
~~mbined= Combined 
age 1 of 1 

1. 9 
0.88 
7.1 
4.0 

4.8 

30 b 

' .. , .. JUt., .. , 
0 .28 
0.28 
0.56 
0.56 
0.67 
0.26 
1.1 
1.1 

.. 

Project#: 
Location: 
Diln Fae: 
Sampled: 
Received: 

~ji#i.¢.h# ~titiitl!:t,, 
107767 11/15/05 
107767 11/15/05 
107767 11/15/05 
107767 11/15/05 
108032 11/22/05 
108030 11/22/05 
107767 11/15/05 
107767 11/15/05 

tb Curtis & Tompkins, Lid, 

STANDARD 
Simi Valley, L.F. 
1. 000 
10/11/05 
10/24/05 

... ~iiy\ijq:/·•;: . . t#iP:>> ; .. ~j;ty¢.ii. 
11/15/05 CARE 436 EPA 6010E 
11/15/05 CARE 436 EPA 6010E 
11/15/05 CARE 436 EPA 6010E 
11/15/05 CARE 436 EPA 6010E 
11/22/05 METHOD EPA 7470A 
11/22/05 METHOD EPA 7470A 
11/15/05 CARE 436 EPA 6010E 
11/15/05 CARE 436 EPA 6010E 

2.3 

113 



Lab#: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-Fl-R2 
Lab ID: 
Matrix: 
Units: 

182975-002 
Air 
ug/s 

. · ... J,iijµUi:: ·;: .? 

Arsenic 
Cadmium 
Copper 
Manganese 
Mercury (Combined) 
Mercury (KMnO4) 
Nickel 
Zinc 

ND 

ND 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
:ombined= Combined 
Page 1 of 1 

2.4 
0.62 
3.5 
1.4 

5.8 

14 b 

.. .ii.· 
0.28 
0.28 
0.56 
0.56 
0.58 
0.27 
1.1 
1.1 

Project#: 
Location: 
Diln Fae: 
Sampled: 
Received: 

: . Iii.t;¢ljJfJt'titi.i#i4: 
107767 11/15/05 
107767 11/15/05 
107767 ll/15/05 
107767 11/15/05 
108032 11/22/05 
108030 11/22/05 
107767 11/15/05 
107767 11/15/05 

c.b curt;, & Tompkins. Ltd. 

STANDARD 
Simi Valley, L.F. 
1.000 
10/11/05 
10/24/05 

.. @i)y#.~4 ... . ,:.: l#il< 
11/15/05 CARB 436 
11/15/05 CARB 436 
11/15/05 CARB 436 
11/15/05 CARB 436 
11/22/05 METHOD 
11/22/05 METHOD 
11/15/05 CARE 436 
11/15/05 CARE 436 

> .•, _Af;..jllf•il 
EPA 6010B 
EPA 6010B 
EPA 6010B 
EPA 6010B 
EPA 7470A 
EPA 7470A 
EPA 6010E 
EPA 6010B 

3.3 

l 1.4 

r 
' I 

r ~ 



Lab #: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-Fl-R3 
Lab ID: 
Matrix: 

182975-003 
Air 

Units: 

Arsenic 
Cadmium 
Copper 
Manganese 

ug/s 

Mercury (Combined) 
Mercury (KMnO4) 
Nickel 
Zinc 

ND 

ND 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMn04= KMn04 

~~mbined= Combined 
age 1 of 1 

2.5 
0.61 
2.5 
2.1 

2.2 

10 b 

; Mt.·•· .. 
0.28 
0.28 
0.56 
0.56 
0.68 
0.088 
1.1 
1.1 

c:b Cutis & Tompkins, Ltd. 

STANDARD 
Location: Simi Valley, L.F. 
Diln Fae: 1.000 

10/11/05 
10/24/05 

Sampled: 
Received: 

·i~t#b.#= 
107767 
107767 
107767 
107767 
108032 
108030 
107767 
107767 

11/15/05 11/15/05 CARE 436 
11/15/05 11/15/05 CARE 436 
11/15/05 11/15/05 CARE 436 
11/15/05 11/15/05 CARE 436 
11/22/05 11/22/05 METHOD 
11/22/05 11/22/05 METHOD 
11/15/05 11/15/05 CARE 436 
11/15/05 11/15/05 CARE 436 

EPA 6010E 
EPA 6010E 
EPA 6010E 
EPA 6010E 
EPA 7470A 
EPA 7470A 
EPA 6010E 
EPA 6010E 

:1 l ~-3 



Lab#: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-F2-Rl 
Lab ID: 
Matrix: 

182975-004 
Air 

Units: 

Arsenic 
Cadmium 
Copper 
Manganese 

ug/s 

Mercury (Combined) 
Mercury (KMnO4) 
Nickel 
Zinc 

ND 

ND 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
Combined= Combined 
Page 1 of 1 

0.77 0.28 
0.63 0.28 

32 0.56 
1. 3 0.56 

0.64 
1.3 0.088 

1.1 
5.5 b 1.1 

cb Curtis & Tompkins, Ltd. 

Location: 
Diln Fae: 
Sampled: 
Received: 

STANDARD 
Simi Valley, L.F. 
1.000 
10/12/05 
10/24/05 

107767 11/15/05 11/15/05 CARE 436 
107767 11/15/05 11/15/05 CARE 436 
107767 11/15/05 11/15/05 CARE 436 
107767 11/15/05 11/15/05 CARE 436 
108032 11/22/05 11/22/05 METHOD 
108030 11/22/05 11/22/05 METHOD 
107767 11/15/05 11/15/05 CARE 436 
107767 11/15/05 11/15/05 CARE 436 

A#.j+Y~i~t 
EPA 6010E 
EPA 6010E 
EPA 6010E 
EPA 6010B 
EPA 7470A 
EPA 7470A 
EPA 6010E 
EPA 6010E 

r:-
I -

l '. 

r: 

I 
L 



c.b Curtis & Tompkins, ltd. 

Lab#: 182975 STANDARD 
Client: Horizon Air Measurement Services Location: Simi Valley, L.F. 
Field ID: W07043-436-F2-R2 
Lab ID: 182975-005 
Matrix: 
Units: 

Arsenic 
Cadmium 
Copper 
Manganese 

Air 
ug/s 

Mercury (Combined) 
Mercury (KMnO4) 
Nickel 
Zinc 

ND 

ND 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
-Jmbined= Combined 
age 1 of l 

1.0 
0.57 
2.2 
3.0 

1.2 

13 b 

Diln Fae: 
Sampled: 
Received: 

1. 000 
10/12/05 
10/24/05 

0.28 107767 11/15/05 11/15/05 CARB 436 
0.28 107767 11/15/05 11/15/05 CARB 436 
0.56 107767 11/15/05 11/15/05 CARB 436 
0.56 107767 11/15/05 11/15/05 CARB 436 
0.67 108032 11/22/05 11/22/05 METHOD 
0.088 108030 11/22/05 11/22/05 METHOD 
1.1 107767 11/15/05 11/15/05 CARB 436 
1.1 107767 11/15/05 11/15/05 CARB 436 

EPA 6010B 
EPA 6010B 
EPA 6010B 
EPA 6010B 
EPA 7470A 
EPA 7470A 
EPA 6010B 
EPA 6010B 

6.3 

1.17 



Lab #: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-F2-R3 
Lab ID: 
Matrix: 
Units: 

182975-006 
Air 
ug/s 

~i.ly\j . J~ijj ij.+ t.: :. < 
Arsenic 
Cadmium 
Copper 
Manganese 
Mercury (Combined) ND 

Mercury (KMnO4) 
Nickel 
Zinc 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
'.ombined= Combined 
>age 1 of 1 

1.1 
0.51 
1.8 
6.7 

0.86 
3 .1 

11 b 

.. ~:':, 
0.28 
0.28 
0.56 
0.56 
0.66 
0.096 
1.1 
1.1 

Location: 
Diln Fae: 
Sampled: 
Received: 

c.b Curtis & Tompkins. Ltd. 

STANDARD 
Simi Valley, L.F. 
1.000 
10/13/05 
10/24/05 

. ==· .... ~it~h# .ti'#iiii,tti4'.. A.#ilit,4 >: :.,~#iii:.•·= ><·~t+yjJij\ .. 
107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
108032 11/22/05 11/22/05 METHOD EPA 7470A 
108030 11/22/05 11/22/05 METHOD EPA 7470A 
107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
107767 11/15/05 11/15/05 CARB 436 EPA 6010B 

7.3 

llS 

r 
l 

I 

r 
I 

\ 
l 



Lab #: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-BLK 
Lab ID: 182975-007 
Matrix: 
Units: 

Air 
ug/s 

Arsenic ND 
Cadmium 
Copper 
Manganese 
Mercury (Combined) 
Mercury (KMnO4) 
Nickel 
Zinc 

ND 
ND 
ND 
ND 

ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
-,mbined= Combined 

3.ge 1 of 1 

0.59 
1.2 
0.70 

0.28 
0.28 
0.56 
0.56 
0.10 
0.060 
1.1 
1.1 

cb Curtis & Tompkins, Ltd 

Project#: 
Location: 
Diln Fae: 
Sampled: 
Received: 

STANDARD 
Simi Valley, L.F. 
1.000 
10/13/05 
10/24/05 

107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
107767 11/15/05 11/15/05 CARB 436 
107767 11/15/05 11/15/05 CARB 436 
107767 11/15/05 11/15/05 CARB 436 
108032 11/22/05 11/22/05 METHOD 
108030 11/22/05 11/22/05 METHOD 
107767 11/15/05 11/15/05 CARB 436 
107767 11/15/05 11/15/05 CARB 436 

EPA 6010B 
EPA 6010B 
EPA 6010B 
EPA 7470A 
EPA 7470A 
EPA 6010B 
EPA 6010B 

8.3 

1.19 



Lab#: 182975 Project#: 
Client: Horizon Air Measurement Services Location: 
Field ID: W07043-436-SB Diln Fae: 
Lab ID: 182975-008 Sampled: 
Matrix: Air Received: 

cb Curtis & Tompkins. Ltd. 

Simi Valley, L.F. 
1.000 
10/13/05 
10/24/05 

Units: ug/s I ....._ __________________________________________ _ 
~---"'==~=---.--~==~-..--~=-~=~~~==~~=~===--===-=-=-,,.,.---,..--ii . xr.·::·• ?.~,:t.i.\i ••·• ·•·• ·· ... < <Mil:i.i!i.!ij < .... -··•· .. , ... ff.fij#lf.·,•····• ·······~>.> / l~di.sih# :tiJ~i:il:ii4::~~ftili4.::· J#ijff: " 

Arsenic EPA 6010B ND 0.28 107767 11/15/05 11/15/05 CARB 436 
Cadmium 
Copper 
Manganese 
Mercury (Combined) 
Mercury ( KMnO4) 
Nickel 
Zinc 

ND 
ND 
ND 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
Combined= Combined 
l?age 1 of 1 

0.50 0.28 107767 
3.5 0.56 107767 
0.95 0.56 107767 

0.12 108032 
0.096 108030 
1.1 107767 

23 b 1.1 107767 

11/15/05 11/15/05 CARB 436 EPA 6010B 
11/15/05 11/15/05 CARB 436 EPA 6010B 
11/15/05 11/15/05 CARB 436 EPA 6010B 
11/22/05 11/22/05 METHOD EPA 7470A 
11/22/05 11/22/05 METHOD EPA 7470A 
11/15/05 11/15/05 CARB 436 EPA 6010B 
11/15/05 11/15/05 CARB 436 EPA 6010B I 

i 



Satch QC Report 

182975 
-~lient: Horizon Air Measurement Services 
Project#: STANDARD 
,Z...ndlyte: 
rype: 

Mercury (KMnO4) 
BLANK 

I 
iJab iD: 

Mat:rix: 
1.1r:i ts: 

ND 

QC318263 
Air 
ug/s 

~ID= Not Detected 
RL= Reporting Limit 

ln.C4= ::<1''1nO4 
:Jage l cf 1 

0.010 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Prepared: 
Analyzed: 

cb Curtis & Tompkins. Ltd 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108030 
11/22/05 
11/22/05 

l:?1 . ,_ 



-

-~a.b #: 182975 
Client: Horizon Air Measurement 
Pr')ject#: STANDARD 
2-\nalyte: Mercury (KMn04) 
Matrix: Air 
i_:ni ts: ug/s 
Oiln Fae: 1.000 

Typ~ ~~9. t.P.: ·•· .. . $.p,$.~~iL ..... 
BS QC318264 0.2500 
BSD QC318265 0.2500 

~PD= Relative Percent Difference 
:l"!n04 = KMn<J4 
:..1ge 1 of 1 

Services 

cb cu,1;, & Tompldns. l.fd. 

r-
I 

Location: Simi Valley, L.F. f 

I 
Prep: METHOD ' I 
Analysis: EPA 7470A 

! 

Batch#: 108030 f ,, 

Prepared: 11/22/05 l , 

Analyzed: 11/22/05 I i 

I 
I 

~~ijµ+~. %g~q ~tmi#it ~j?p .. t4¥ I "; 
0.2465 99 80-120 I 
0.2400 96 80-120 3 20 r J 

I 



;.3at:ch QC Report 

'Lab #: 
•.::'lient: 

~ Project#: 
Analyte: 
Field ID: 

182975 
Horizon Air Measurement Services 
STANDARD 

Mercury (KMnO4) 
W07043-436-F2-Rl 

Type: I MSS Lab ID: 

SDUP 
182975-004 
QC318266 Lab ID: 

Matrix: Air 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

I Units: ug/s 1---------------------------------

1.294 1.241 

RI.= Reporting Limit 
RPD= Relative Percent Difference 

inC4= KMn04 
:·age 1 of 1 

Rt 
0.08803 

tb Curlis & Tompkins. Ltd 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108030 
10/12/05 
10/24/05 
11/22/05 
11/22/05 

~PP t;Jfu 
4 20 



r , t '1 nc· R t ! ... c.r. -,., .epor 

Lab#: 182975 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: 
Field ID: 
T:rre: 
M,:s Lab ID: 
Lab ID: 
Matrix: 
CJnits: 

:.:-;n,)4-= KMnO4 
,age ::. cf 1 

Mercury (K.MnO4) 
W07 43-436-F2-Rl 
SSPIKE 
182975-004 
QC318267 
Air 
ug/s 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

Gb Curtis & Tompkins. Ltd. 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108030 
10/12/05 
10/24/05 
11/22/05 
11/22/05 

3.297 91 77-121 
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J.c;-i tch QC Report 

r 
:i,ab #: 182975 
Client: 

I P:r.oject#: 
Horizon Air Measurement Services 
STANDARD 

I Analyte: 
. Type: 

Mercury (Combined) 
BLANK 

Lab ID: QC318274 
Matrix: Air 
Units: ug/s 

ND 

ND~ Not Detected 
RL= Reporting Limit 

:mbined= Combined 
·age 1 cf 1 

0.010 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Prepared: 
Analyzed: 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108032 
11/22/05 
11/22/05 

125 



'<-1.tch QC Report 

Lab #: 182975 
'::'lient: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: Mercury (Combined) 
Type: BLANK 
Lab ID: QC318275 
1'iatrix: Air 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Prepared: 
Analyzed: 

Simi Valley, 
METHOD 
EPA 7470A 
1.000 
108032 
11/22/05 
11/22/ 05 

L.F. 

r 
I 

f', 
! . 

f I !Jr,i ts: ug/s ,__ _________ ..:;;:.;... _______________________________________ ! 

L 

ND 0.10 ,J '-------------------------------11 

ND= Not Detected 
RL= Reporting Limit 

·:ombined= Combined 
J3ge 1 of 1 

I 

I 



2~tch QC Report 

I 
1 Lab #: 182975 
Client: 

~ ,_Jroj ect#: 
Horizon Air Measurement Services 
STANDARD 

Analyte: 
Matrix: 

l 
fJnits: 
Diln Fae: 

BS QC318276 
BSD QC318277 

Mercury (Combined) 
Air 
ug/s 
1.000 

0.2500 
0.2500 

RPD= Relative Percent Difference 
;mbined= Combined 

?age 1 of 1 

Location: 
Prep: 
Analysis: 
Batch#: 
Prepared: 
Analyzed: 

0.2460 
0.2480 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
108032 
11/22/05 
11/22/05 

98 80-120 
99 80-120 1 20 

1'1,.., 
J. i.., ' 



'.;)dtch QC Report 

182975 Lab#: 
-:.'lient: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: Mercury (Combined) 
Field ID: W07043-436-Fl-R3 
Type: 
MSS Lab ID: 
Lab ID: 
Matrix: 
Jnits: 

<0.6803 

SDUP 
182975-003 
QC318278 
Air 
ug/s 

ND 

NC= Not Calculated 
ND= Not Detected 
RL= Reporting Limit 

RPD= Relative Percent Difference 
_,:;mbined= Combined 
:;age 1 of 1 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

it.. 
0.6803 

cb Curt;, & Tompkins, Ltd, 

I I 

I 

I 
Simi Valley, L.F. 
METHOD 
EPA 7470A I 
1.000 
108032 
10/11/05 
10/24/05 
11/22/05 
11/22/05 

R~b 1:.:i.m 
NC 20 

128 



i"iatch QC Report 

I 
i .L.ab #: 182975 
Client: Horizon Air Measurement Services 

1 Project#: STANDARD 
i Analyte: Mercury (Combined) 

Field ID: W07043-436-Fl-R3 
Type: SSPIKE I MSS Lab ID: 
Lab ID: 
Matrix: 

i Units: 

ND 

182975-003 
QC318279 
Air 
ug/s 

ND= Not Detected 
~mbined= Combined 

:-age 1 of 1 

17.01 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Sampled: 
Received: 
Prepared: 
Analyzed: 

15.34 

itb Curtis & T ornpkins. Ltd 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108032 
10/11/05 
10/24/05 
11/22/05 
11/22/05 

90 77-121 
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Data List [ X1109180.DEV] 

CH04 CH32 
Absolute[No.] •i· [Fl [SCFM] 

1t74r::::.:,2~z\E':~;:;;·;al!$m.iill-llli.-llllllli 
--2005110,11 10:18:0O.~aooci -0.2 o 

-------+--
2005/10 / 11 10:20:00.000[00000001 -0.2 0 

2005/10/11 10:22:00.000[00000002 -0.2 0 
1-------- -----+-----

2005/10/11 10:24:00.000[00000003 -0.2 O 
--- ------- ---1----- 1-----

2005/10/11 10:26:00.000[00000004 -0.2 0 
1------------------f------- -i--------j 

200511011110:2B:oo.000[00000005 _ __-0_.2-+--- 792 

2005/10/11 10:30:00.000[00000006 0.0 777 
------

2005/10/1110:32:00.000[00000007 0.0 790 
...... -- --c------- 1---------j 

2005/10/11 10:34:00.000[00000008 -0.2 769 

2005/10/1110:36:00.000[00000009 -0.2 1342 
- - --------- ----------- ---· ·---------r------

r------ _2005/10/11 10:38:00.000[000000~0 --- _ -0.2 1260 

2005/10/11 10:40:00.000[00000011 -0.2 1246 
----------+ 

2005/10/1110:42:00.000[00000012 -0.2 1268 
----------------- -l---------------+-----

2005/10/11 10:44:00.000[00000013 -0.2 1351 
---·--------------------- --

2005/10/11 10:46:00.000[00000014 -0.2 1360 

2005/10/11 10:48:00.000[00000015 -0.2 1374 
---+----

2005/10/11 10:50:00.000[00000016 0.0 1373 
------------ ------------ t-----------j 

______ 2_0_05~1~!1 !!~:5~00.000[00000017 -0.2 1374 

2005/10/11 10:54:00.000[00000018 -0.2 1368 
-----c-------

2005/10/11 10:56:00.000[00000019 -0.3 1372 
··--· ------- ---- ------------- -----------·-· --+--------+-----

2005/10/11 10:58:00.000[00000020 0.0 1365 
----- -------- - -- -- -·- ---·-----·- --- --1------------------

2005/10/11 11 :00:00.000[00000021 0.0 1354 
---·---·------ -

2005/10/1111:02:00.000[00000022 0.0 1367 
--- - -·- - --- -------------------- ---------------

2005/10/1111:04:00.000[00000023 -0.2 1382 
-- --- -·----------------- 1---------1 

2005/10/1111:06:00.000[00000024 -0.2 1259 
- ------ -- ----- ---- ------------------ ----+---------+----

2005/10/11 11 :08:00.000[00000025 -0.2 1336 

2005/10/1111:10:00.000[00000026 -0.2 1353 
-------------- --- ----------- -- -------------- ------+--------+---------+ 

2005/10/1111:12:00.000[00000027 -0.2 1374 
-----------f---------jl-----------l 

-0.3 1378 
1--------1 

2005/10/11 11 :14:00.000[00000028 
----------

2005/10/11 11 :16:00.000[00000029 -0.3 1375 

2005/10/11 11: 18:00.000[00000030 -0.2 1365 
---------------------------------- -

-0.3 1364 

2005/10/11 11 :22:00.000[00000032 -0.2 1373 

2005/10/11 11 :24:00.000[00000033 -0.2 1366 

2005/10/1111:26:00.000[00000034 -0.2 1402 
-----+--------+--------j 

2005/10/11 11 :28:00.000[00000035 -0.3 1367 

2005/10/11 11 :30:00.000[00000036 -0.2 

2005/10/11 11 :32:00.000[00000037 -0.3 
------------j-------t----

2005/10/1111:34:00.000[00000038 -0.2 

2005/10/11 11 :36:00.000[00000039 

2005/10/11 11 :38:00.000[00000040 
---------

0.0 

-0.2 

1352 

1371 

2005/10/1111:40:00.000[00000041 -0.3 1371 
------------------ ------------- --------------+---- ------------ ---- ----

2005/10/11 11 :42:00.000[00000042 

2005/10/11 11 :44:00.000[00000043 

-0.2 1397 

0.0 

2005/10/11 11 :46:00.000[00000044 -0.2 
---+--------

2005/10/11 11 :48:00.000[00000045 -0.2 

2005/10/11 11 :50:00.000[00000046 -0.2 

2005/10/11 11 :52:00.000[00000047 

2005/10/11 11 :54:00.000[00000048 

2005/10/11 11 :56:00.000[00000049 

2005/10/11 11 :58:00.000[00000050 
- - - --- -------------- -------------- ----

2005/10/11 12:00:00.000[00000051 

-0.2 

-0.2 

-0.2 

0.0 

-0.3 

1349 

1402 

1363 

1395 

1372 

1370 

1382 

1359 

1394 
--------- -----------

2005/10/11 12:02:00.000[00000052 

2005/10/11 12:04:00.000[00000053 
- - - -------- ----------------------- -------- ----- --------

2005/10/11 12:06:00.000[00000054 

0.0 

0.0 

-0.2 

1360 

1359 
----- ------------

1386 

2005/10/11 12:08:00.000[00000055 -0.2 1368 
------ ---- --- --------- ----

2005/10/11 12:10:00.000[00000056 _ -0.3 1364 

2005/10/11 12:12:00.000[00000057 -0.2 
-- -------------------- --- - ------------ -- ----- ------ ---------

_ 2005/10/1112:14:00.000[00000058 --- _::0.3 _ 

2005/10/1112:16:00.000[00000059 -0.2 

2005/10/11 12: 18:00.000[00000060 

2005/10/11 12:20:00.000[00000061 

2005/10/11 12:22:00.000[00000062 --

2005/10/11 12:24:00.000[00000063 

-0.2 

-0.2 

-0.2 

-0.2 

1368 

1336 

1380 

1384 

1390 

1392 

1375 
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Data List [X1109180.DEV] 

Absolute[No.J 
CH04 --- - CH32 

[Fl [SCFMJ 

________ 2_0_0_51_1_01_1 _1 12:26:00.000[00000_0_6_4+---- -0._2_-j------- 1381 

2005/10/1112:28:00.000[00000065 -0.2 1380 
-1---------+-------j 

t---------2 __ 00_5_110111 12:30:00.000100000066 _______ -_o_.2+ _____ 1_3_83-t 
2005/10/11 12:32:00.000[00000067 -0.2 1382 

-------------+------ _,, _____ _ 

2005/10/1112:34:00.000[00000068 -0.2 1374 

,_ __________ 200511011112:36:oo.000[00000069~--- _:o_.2_-t------ 1358 
2005/10/11 12:38:00.000[00000070 -0.2 1336 

--,--------j--

2005/10/11 12:40:00.000[0_0 __ 00_0_0_11+-____ -_o_.2 ______ 1_36_9
7 

2005110111 12:42:oo.000[000_00_0_1_2f--------o_.2_
1
__ 1352 

2005/10/11 12:44:00.000[00000073 -0.2 1352 
---+-----

-0. 2 1373 2005/10/11 12:46:00.000[00000074 
<---------- ---·----------·---·----

2005/10/11 12:48:00.000[00000075 
t---------------------- ----·----·-- -0.2 1369 

2005/10/1112:50:00.000[00000076 -0.2 1379 

2005/10/11 12:52:00.000[00000077 -0.2 O 
--· --------- -------·-·1-----

------------- 2_o~5110~1_2~2:5~:_o_o:o_ooco _ _o_o_oo_o7_8 ______ -o_.3----l o 
2005/10/11 12:56:00.000[00000079 -0.2 0 

-0.2 0 
·----------

2005/10/11 13:00:00.000[00000081 -0.2 0 

2005/10/11 13:02:00.000[00000082 -0.2 0 
-t--------j 

2005/10/11 13:04:00.000[00000083 -0.2 0 

_____ 2_0 __ 0_5_i_1_D~11_13:06:()_D.OOO_[(J_D000084 -0.2 0 

2005/10/11 13:08:00.000[00000085 -0.2 0 
----- ------ -- - --- - ---

2005/10/11 13: 10:00.000[00000086 

2005/10/11 13: 12:00.000[00000087 

2005/10/11 13: 14:00.000[00000088 

2005/10/11 13:16:00.000[00000089 

2005/10/11 13:18:00.000[00000090 

2005/10/11 13:20:00.000[00000091 

2005/10/11 13:22:00.000[00000092 

2005/10/11 13:24:00.000[00000093 

2005/10/11 13:26:00.000[00000094 

-0 .2 0 

-0.2 0 
+------

-0.2 149 

-0.3 442 
·--···---·-·---·-··---------

-0.3 

-0.2 

-0.2 

-0.2 

-0.2 

0 

0 

1352 

1321 

--------------
1313 

1319 2005/10/11 13:28:00.000[00000095 -0.2 
C-----------

-0.2 2005/10/11 13:30:00.000[0000009~~-------C-- 1317 

2005/10/11 13:32:00.000[00000097 -0.3 1326 
··-----------

2005/10/11 13:34:00.000[00000098 -0.3 1334 
-- -- ---·-

-0.3 ________ 2 __ 0_0_5_11_0!_1_1 _13:36:_D_D:_D_()O[OOOOO_D~9 --------------t--- 1309 

2005/10/11 13:38:00.000[00000100 -0.3 1325 
t--------- ------ --·-···-------

2005 / 10 / 11 13:40:00.000[00000101 -0.2 1296 

C-------
2005/10/11 13:42:00.000[00000102 -0.2 1305 

2005/10/11 13:44:00.000[00000103 -0.2 1295 

-0.2 2005/10/11 13:~6_E_D:_D_OO_[O_D_D_D01_()_4 ----------+--- 1300 

'-----------2005/10/11 13:48:00.000[00000105 

2005/10/11 13:50:00.000[00000106 

-0.2 1322 
-· -- - " -- --- - -- ------------ -

-0.2 1297 

2005/10/11 13:52:00.000[00000107 -0.2 

2005/10/11 13:54:00.000[00000108 -0.2 
------------- . ·----------- -- -- - - ----------t------

2005/10/11 13:56:00.000[00000109 

2005/10/11 13:58:00.000[00000110 

2005/10/11 14:00:00.000[00000111 

2005/10/11 14:02:00.000[00000~1_2 ----·· 

-0.2 

-0.2 

-0.2 

-0.2 

2005/10/11 14:04:00.000[00000113 -0.2 
-·- -----------------

2005/10/11 14:06:00.000[00000114 -0.2 
--------------- ... - ---------- ------ ----------- ----

2005/10/11 14:08:00.000[00000115 -0.2 

1306 

1315 

1310 

1298 

1302 

1310 

1321 

1296 

1309 

2005/10/11 14:1 O:Oo.o_o_oc_oo _ _oo_o.1_1~ _________ -_o_.2-+-----------1310 
2005/10/1114:12:00.000[00000117 -0.2 1301 

---------i--------

2005/10/1114:14:00.000[00000118 -0.2 1329 

2005/10/1114:16:00.000[00000119 -0.2 1284 

2005/10/1114:18:00.000[00000120 0.0 1307 ----------------- ··------------- -------- ---- ----+-----
2005/10/1114:20:00.000[00000121 -0.2 1297 

--- ----lt--------t-----------

2005/10/1114:22:00.000[00000122 -0.2 1310 
------ ------------ ---······--------

2005/10/1114:24:00.000[00000123 -0.2 1310 
----------+----

2005/10/11 14:26:00.000[000001~_4 __________ o_.o-+------- 1308 
2005/10/1114:28:00.000[00000125 0.0 1314 

-------------------·· -- .... -- ----- ----+----------

2005/10/11 14:30:00.000[00000126 0.0 1314 
----- ----------

2005/10/11 14:32:00.000[00000127 -0.2 1293 
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Data List [X1109180.DEV] 

CH04 CH32 
Absolute[No.] [Fl [SCFM] •·=%•·· -------

2005/10/11 14:34:00.000[00000128 0.0 1330 
-·-·--------

2005/10/11 14:36:00.000[00000129 0.0 1310 

2005/10/11 14:38:00.000[00000130 0.0 1295 

2005/10/1114:40:00.000[00000131 0.2 1294 
.. 

2005/10/11 14:42:00.000[00000132 0.2 1321 

2005/10/1114:44:00.000[00000133 0.2 1318 
1-------------·-

2005/10/11 14:46:00.000[00000134 0.0 1314 
---·-----

2005/10/11 14:48:00.000[00000135 0.0 1294 

2005/10/1114:50:00.000[00000136 0.0 1303 

2005/10/11 14:52:00.000[00000137 0.0 1295 

2005/10/11 14:54:00.000[00000138 0.0 1307 

2005/10/11 14:56:00.000[00000139 0.0 1310 

2005/10/11 14:58:00.000[00000140 0.0 1300 
--------

2005/10/11 15:00:00.000[00000141 0.0 1304 

2005/10/11 15:02:00.000[00000142 0.0 1289 
-----

2005/10/11 15:04:00.000[00000143 0.0 1317 

2005/10/11 15:06:00.000[00000144 0.0 1315 

2005/10/11 15:08:00.000[00000145 0.0 1298 

2005/10/11 15:10:00.000[00000146 0.0 1329 

2005/10/11 15:12:00.000[00000147 0.2 1315 
--·-- ·--·--·-

2005/10/1115:14:00.000[00000148 0.0 1303 

2005/10/11 15:16:00.000[00000149 0.0 1303 ,. ·-··· ·-- ----- ·------

2005/10/11 15:18:00.000[00000150 0.0 1315 

2005/10/11 15:20:00.000[00000151 0.0 1306 
--------····--·-·---· 

2005/10/11 15:22:00.000[00000152 0.0 1310 
--------···----·-- -----------

2005/10/11 15:24:00.000[00000153 0.0 1287 

2005/10/11 15:26:00.000[00000154 0.0 1382 

2005/10/11 15:28:00.000[00000155 0.0 1319 
... 

2005/10/11 15:30:00.000[00000156 0.0 1321 

2005/10/11 15:32:00.000[00000157 0.0 1308 

2005/10/11 15:34:00.000[00000158 0.0 1378 
---------- ...... 

2005/10/11 15:36:00.000[00000159 0.0 1311 
·-----·-·-·-

2005/10/11 15:38:00.000[00000160 -0.2 1313 
·····---·--·-· ·- ·----------

2005/10/11 15:40:00.000[00000161 0.0 1332 
- . ·---------------- . ._. -- __ ,_, _____ 

2005/10/11 15:42:00.000[00000162 -0.2 1331 
---------- ----·--·-·------ -- ---- ··- ------ ------- -

2005/10/11 15:44:00.000[00000163 -0.2 1356 

2005/10/11 15:46:00.000[00000164 -0.3 1366 
·-------------

2005/10/1115:48:00.000[00000165 -0.3 1380 
------- . -· ---- ---------------------· ·----- -·-------- ----------- ----------

2005/10/1115:50:00.000[00000166 -0.3 1377 
C---------

-----------

----------

--------- .. -

-----------

2005/10/11 15:52:00.000[00000167 -0.3 1366 
--- --- --- --- ---

209~'.1~'.1:1_2~:~~:00 ._00_0~[0_o_o_oo_1_6_8J _____ -0_.2-j _____ 1_3_7--j7 

2005/10/11 15:56:00.000[00000169 

2005/10/11 15:58:00.000[00000170 

2005/10/11 16:00:00.000[00000171 

2005/10/11 16:02:00.000[00000172 

2005/10/11 16:04:00.000[00000173 

2005/10/11 16:06:00.000[0000017 4 

2005/10/11 16:08:00.000[00000175 

2005/10/1116:10:00.000[00000176 

2005/10/1116:12:00.000[00000177 

2005/10/1116:14:00.000[00000178 

-0.3 1340 

-0.3 1318 

-0.5 1358 
-· ------------

-0.3 1328 

-0.3 

-0.3 

-0.3 

-0.3 

1364 

1323 

1366 

1366 
-----t-- -------- -----

-0.3 1369 

-0.5 1362 

2005/10/1116:16:00.000[00000179 -0.5 1313 
------·----·-·------ -- -- -------------- ----------

2005/10/1116:18:00.000[00000180 -0.3 1304 

2005/10/11 16:20:00.000[00000181 -0.5 1307 

2005/10/11 16:22:00.000[00000182 -0.5 1338 
-------------------
2005/10/11 16:24:00.000[00000183 -0.3 1315 

2005/10/11 16:26:00.000[00000184 -0.3 1371 

2005/10/11 16:28:00.000[00000185 -0.5 1356 

2005/10/11 16:30:00.000[00000186 -0.3 1352 

2005/10/11 16:32:00.000[00000187 -0.5 1374 
----------- -

2005/10/11 16:34:00.000[00000188 -0.5 1333 

2005/10/11 16:36:00.000[00000189 -0.3 1330 
~ 

2005/10/11 16:38:00.000[00000190 -0.5 1330 
- ----------------- ---------- ----

2005/10/11 16:40:00.000[00000191 -0.5 1339 
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Data List [ X1109180.DEV] 

Absolute[No.] 

2005/10/11 16:42:00.000[00000192 -0.5 1304 ------
""" -----·----·--··-

2005/10/11 16:44:00.000[00000193 -0.5 1322 

2005/10/1116:46:00.000[00000194~---- -0.3, ------ 1361 

2005110111 16:48:00.000(00000195 ___ -o_.5-\----- _1_3_7_8 

l-------_2005/10/11 16:50:00.000[00000196 -0.5 ____ 1?2~ 

2005/10/1116:52:00.000[000001971--- -0.7 1342 
----<------___j 

2005/10/11 16:54:00.000[00000198 -0.5 1339 

2005/10/1116:56:00.000[00000199 -0.5 1357 
---------·--------------·------- ------ ----
1-------- 2005/10/1116:58:00.000[00000~ _ ---- -0.3 1339 

2005/10/11 17:00:00.000[00000201 
1---------

-0.5 1305 
--+-----

2005/10/11 17:02:00.000[00000202 -0. 5 1365 
2005/10/11 17:04:00.000[00000203~ 

_______ _,_ __ ----··---
-0.5 1365 

-----··-----------------+---· ---------- . 

2005/10/1117:06:00.000[00000204 -- ---- -0.5 ~ ____ 1_327 

1--___ _ ·-- 2005/10/1117:08:00.000[00000205 _________ -0.5 ·---- __ 1345 

---- -~005/10/~117:10:00.000[0000CJ_2Cl_6L--- -0.7 ______ 1350 

2005/10/11 17:12:00.000[0000020] -0.5 1340 
---- ------ ------- ---------- ·-· --------- ----------

2005/10/11 17:14:00.000[00000208 -0.5 1377 

-0.5 1341 2005/10/11 17: 16:00.000[00000209 
--"------

2005/10/1117:18:00.000[0000~---------o_.5+-____ 1_35_1_1 

1346 2005/10/11 17:20:00.000[00000211 -0. 7 
----t-------+-

2005/10/11 17:22:00.000[00000212 -0.5 1364 ---------- . 

2005/10/11 17:24:00.000[00000213 
1-----------·---------

-0.7 1363 
1-------

___ 2005/10/1117:26:00.000[0000021~-------- :0~1---- 1396 
2005/10/11 17:28:00.000[00000215 -0.7 1328 

--- ... 1-------

2005/10/11 17:30:00.000[00000216 -0.5 1305 ----------- .. -----
2005/10/11 17:32:00.000[00000217 -0.5 1346 

----

~---------- ____ 20_0_5 ___ 11_0111 17:34:00.000[00000_2_1_81---_____ -o_.--+5- ___ 95!_ 
2005/10/1117:36:00.000[00000219 -0.5 831 

----·- ----------·----

_______ 2_0_0_5/10/1117:38:00.000[0000_o_22_0+-____ -_0._7+-- 817 

2005/10/1117:40:00.000[00000221 -0.7 800 
----·----------- ·- -----------------

____________ 2005/10/1117:42:00.0_00[00000222~ _ -0.5 

-0.7 _________ 2_0_05_/_10_1) 11_7:44:00.000[00000223 --·----
2005/10/11 17:46:00.000[00000224 -0.7 

-- -- 2005/10/1117:48:00.000[00000225 _________ _ -0.7 

2005/10/11 17:50:00.000[00000226 -0.7 

2005/10/11 17:52:00.000[00000227 -0.7 

2005/10/11 17:54:00.000[00000228 -0.7 

2005/10/11 17:56:00.000[00000229 -0.5 

2005_i1_0_i1_1_1_7:5_!l_:Cl0~000[0CJ_CJ_00_2_3_01-----· -0.5 

2005/10/11 18:00:00.000[00000231 -0.5 
-· -- --- ----

2005/10/11 18:02:00.000[00000232 -0.7 

2005/10/11 18:04:00.000[00000233 
---+------

-0.7 

-0.5 1--______ 2 __ 0_05/10/11 18:06:00.000[00000234, _______ 1, __ 

2005/10/11 18:08:00.000[00000235 -0.7 
--- ·-------

. ····· ---- ~005/~0/~~ 18:10:00.000[00000236, _ -- -0.7 

.. - ··- _______ 2005/10/1118:12:00.000[0000~37 __ _ -0.7 

2005/10/11 18:14:00.000[00000238 -0.7 
-- --------- - -

2005/10/11 18:16:00.000[00000239 -0.7 

2005/10/11 18:18:00.000[00000240 -0.7 
-------------- --------

2005/10/11 18:20:00.000[00000241 
1-----------

-0.7 

2005/10/11 18:22:00.000[00000242 -0.5 

2005/10/11 18:24:00.000[00000243 
1-----------

-0.7 

2005/10/11 18:26:00.000[00000244 -0.7 
f------------· 

2005/10/11 18:28:00.000[00000245 -0.5 
-----------

2005/10/11 18:30:00.000[00000246 
1--------

-0.5 

2005/10 / 11 18:32:00.000[00000247 -0.7 
----------·-

-0.5 2005/H)l_11_1_8_:_34:00.000[000CJ_0248 __________ _ 
2005/10/11 18:36:00.000[00000249 

1-----------
-0.5 

2005/10/11 18:38:00.000[00000250 -0.7 
------------ - --- -----------------

2005/10/11 18:40:00.000[00000251 -0.7 
-------------- --f--------

2005/10/11 18:42:00.000[00000252 -0.5 
---------------- ---+---· 

2005/10/11 18:44:00.000[00000253 -0.7 
-- ---- ----- ------------· -

2005/10/11 18:46:00.000[00000254 
1-------------·-· 

-0.7 
---------

2005/10/11 18:48:00.000[00000255 -0.7 

___ 2_93 
791 

-----
805 

796 

795 

801 

809 

798 
··-"--------

813 

797 

826 

813 

802 

814 

802 

812 

811 

822 

786 

814 

789 

780 

776 

790 

789 

789 

812 
--·----------

820 

784 

787 

798 

801 

799 
--------· 

813 
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Data List [ X1109180.DEV] 

Absolute[No.J 
CHO,f CH32 

[FJ [SCFMJ 

2005/10/11 18:50:00.000[00000256 -0.7 789 -----··-----------
______ 2_0_0_51_1 _01_11 __ 18:52:00.000(00000257 

2005/10/11 18:54:00.000[00000258 
f-----------------· 

-0.5 802 

-0.5 813 

2005/10/11 18:56:00.000[00000259 -0.5 792 

-0.7 ____ 2 __ 0 __ 0_5!_10_1_11 18:58:00.000[0_0_0_00_2_6_01---------1---- 804 

-0.5 2005/10/11 19:00:00.000[00000261 
-l------+----

2005/10/11 19:02:00.000[00000262 -0.5 
---------

804 

794 

_______ 2_00_5_!1_0/11 19:04:00.000[00000263 

_____ 2_005/10/11 19:06:00.000[00000264 

----- _ ~005/10/1119:08:00.000[00000265 

2005/10/11 19: 10:00.000[00000266 

-0.7 
-- ----·-

-0.5 

-0.7 

-0.5 

802 

788 

791 
·-
789 

------ -------·--·-------·----
2005/10/1119:12:00.000[00000267 -0.7 790 

------------ ,.--,--------, 
_______ 2005/10/11 19:1 ~:00.000[00000268 -0.7 797 

2005/10/11 19:16:00.000[00000269 -0.7 782 
------- ----- --+--

2005/10/11 19:18:00.000[00000270 -0.7 804 
---- ----+---

2005/10/11 19:20:00.000[00000271 -0.7 801 
--------

2005/10/11 19:22:00.000[00000272 
--0----

-0.7 805 

2005/10/11 19:24:00.000[00000273 -0.7 746 

2005/10/11 19:26:00.000[0000027 4 -0.7 804 

2005/10/11 19:28:00.000[00000275 -0.7 789 

2005/10/11 19:30:00.000[00000276 -0.5 820 
-------- -----+---------+-------

2005/10/11 19:32:00.000[00000277 -0.7 807 
------

2005/10/11 19:34:00.000[00000278 -0.5 820 
. --------

2005/10/11 19:36:00.000[00000279 -0.5 798 
------

2005/10/11 19:38:00.000[00000280 -0.5 804 

_ --- -- -~005/10/11 19:40:00.000[00_0_0_02_8__c1 f----- -- __ -0_. 7-t-____ 790 
2005/10/11 19:42:00.000[00000282 -0.5 792 

-----------

2005/10/1119:44:00.000[00000283 -0.7 801 
----+-----

2005/10/1119:46:00.000[00000284 -0.5 791 
------------

2005/10/11 19:48:00.000[00000285 -0.5 796 

2005/10/11 19:50:00.000[00000286 -0.5 786 
----------------- ----+------

2005/10/11 19:52:00.000[00000287 -0.7 802 
C-------------- ----------·---------+-----

2005/10/11 19:54:00.000[00000288 -0.5 786 

2005/10/11 19:56:00.000[00000289 -0.5 802 
-----·----··-···-·-----------

200511011119:58:oo.ooo(ooooo~~o ___________ -_o_.7+------- 796 

2005110111 20:00:00.000[0000 ___ 0_29_1_
1 
_____ -_o_.7_+ 803 

2005/10/11 20:02:00.000[00000292 -0.7 806 
--------t-----

2005/10/11 20:04:00.000[00000293 -0.7 783 
------------

2005/10/11 20:06:00.000[00000294 -0.7 799 
--------- ----------

, _______ 20_0_51_1_0 __ /11 20:08:00.000[00000295 -0.7 795 

2005/10/11 20:10:00.000[00000296 -0.7 801 

2005/10/11 20:12:00.000[00000297 -0.7 776 
, _____________ - - -·-··---·--·-------'f--------1------------·-·-··---

2005/10,11 20:14:00.000[00000298 -0.7 803 
--------------

2005/10/11 20:16:00.000[00000299 -0.7 818 
-----------

2005/10/11 20:18:00.000[00000300 -0.7 797 

'----------2 __ 0_05_1_10_11_1_2_0_:2_0:00.000(0_00_()03~~ -o. 7 800 
2005/10/11 20:22:00.000[00000302 -0.7 779 

--- ------ --------------- -- -·-- ---- --'--------l---------

________ 2 __ 00_5_!1_0_11_1_20_:_2-i:0o~oo_0[00000303 ________ -_o._7_ ~ ______ _!89 

---------·---·--. ----

2005/10/11 20:26:00.000[00000304 

2005/10/11 20:28:00.000[00000305 

2005/10/11 20:30:00.000[00000306 

2005/10/11 20:32:00.000[00000307 

2005/10/11 20:34:00.000[00000308 
----------- ----·-------·-·---- -

-0.7 805 
--- ---,---
-0.7 791 

-0.7 802 

-0.7 803 

-0.7 810 
--------,- -------- -·-------

2005/10111 20~36~o~~oo[oo __ o_o_o3_o_91--________ -0.7 785 

791 2005/10/11 20:38:00.000[00000310 

_______ 2_0_0 __ 5_1_1_0 __ ,1_1_20:40:00.000[00000311, 

2005/10/11 20:42:00.000[00000312 

2005/10/11 20:44:00.000[00000313 

2005/10/11 20:46:00.000[00000314 

2005/10/11 20:48:00.000[00000315 

2005/10/11 20:50:00.000[00000316 
-------------------- -------------------- ----- -

2005/10/11 20:52:00.000[00000317 
-------

2005/10/11 20:54:00.000[00000318 
-------- ·-- - -- ,_ ___ - - - -- - - -
2005/10/11 20:56:00.000[00000319 

-0.7 

-0.5 785 

-0.7 785 

-0.7 794 

-0.7 795 
--+------1 

-0.7 786 
------f-------

-0.7 799 

-0.7 794 
----1-------

-0.5 790 
---- ---------·- ------

-0.5 804 
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Data List [ X 1109180.DEV I 
~----------------- --··-----

Absolute[No.] 
CH04 CH32 

[F] [SCFM] 

2005/10/11 20:58:00.000[00000320 -0.5 807 

2005/10/11 21 :00:00.000[00000321 -0.5 799 
~--------

2005/10/11 21 :02:00.000[00000322 -0.5 808 
·-

2005/10/11 21 :04:00.000[00000323 -0.5 806 
--·-·---------- ·--··----+-------+--

2005/10/11 21 :06:00.000[00000324 -0.5 793 
r-------- --------------->-----

2005/10/11 21 :08:00.000[00000325 -0.5 798 
-------f--------f----- --

2005/10/11 21 :10:00.000[00000326 -0.5 798 
r-----·------------------1--·-· -·-
______ 2_005/10/11 21 :12:00.000[00000327 -0.7 807 

2005/10/11 21 :14:00.000[00000328 -0.5 803 
-t--------t----------·-----

2005/10/11 21 :16:00.000[00000329 -0.5 801 
-------- -------~f--------f----------

2005/10/11 21 :18:00.000[00000330 -0.5 794 
r------··---------------+------------ ·----

2005/10/11 21 :20:00.000[00000331 -0.5 820 

2005/10/11 21 :22:00.000[00000332 -0.7 798 
------· -l------+------ ·-----

f----- -------
2005/10/11 21 :24:00.000[00000333 -0.5 808 

f--------2_005/10/11 21 :26:00.000[00000334 -0.5 795 
·-

2005/10/11 21 :28:00.000[00000335 -0.7 789 
-------------- ·-------f-------- -

2005/10/11 21 :30:00.000[00000336 -0.5 803 
--

2005/10/11 21 :32:00.000[00000337 
f--------

-0.7 800 

2005/10 / 11 21 :34:00.000[00000338 
f---------- --

-0.7 804 
~ 

2005/10/11 21 :36:00.000[00000339 -0.7 788 
-

2005/10/11 21 :38:00.000[00000340 -0.7 801 
------~ 

2005/10/11 21 :40:00.000[00000341 -0.7 804 
f-------- -··--·-----+---------+-- ----------~-

2005/10/11 21 :42:00.000[00000342 -0.7 802 
---··---- ----------------·----- ·-·-------

2005/10/11 21 :44:00.000[00000343 -0.7 787 
---------- --·-- ----------··-------!--

2005/10/11 21 :46:00.000[00000344 
----- -- .. -- -------------~---+---

-0.7 780 
·-·- -·-

2005/10/11 21 :48:00.000[00000345 
---··-·--. --··--------------~~--+---

-0.7 808 
--- ------- -------· 

2005/10/11 21 :50:00.000[00000346 -0.7 787 
------------· 

2005/10/11 21 :52:00.000[00000347 -0.7 798 
t---------·----·-· --·-----·-

2005/10/11 21 :54:00.000[00000348 -0.7 777 
t--------- ----

2005/10/11 21 :56:00.000[00000349 -0.7 814 
··-----------f-----··----· -

2005/10/11 21 :58:00.000[00000350 -0.7 807 
-------- ··--·· 

2005/10/11 22:00:00.000[00000351 -0.5 823 
-------- ---+-------

2005/10/11 22:02:00.000[000003~ _ __-:_0: 7_, _____ 7_96_, 

2005/10/11 22:04:00.000[00000353 -0.5 797 
f------------ ------------·--

2005/10/11 22:06:00.000[00000354 -0.7 774 
r------------------·· 

2005/10/11 22:08:00.000[00000355 -0.5 795 
-------------

2005/10/11 22:10:00.000[00000356 -0.5 808 
------- ----·· --·--·-

2005/10/11 22:12:00.000[00000357 -0.7 794 
------ -------·- -- -------+-----

2005/10/11 22:14:00.000[00000358 -0.5 809 
f---------------

2005/10/11 22:16:00.000[00000359 -0.7 784 
f--------------. --- ------------+------------- -- -

2005/10/11 22:18:00.000[00000360 -0.5 805 
--·------- ·----··-·--·-----+-----------l 

2005/10/11 22:20:00.000[00000361 -0.7 813 
------------ --· ---·- ·---------t-------- -··-·-····-· -··--------j 

2005/10/11 22:22:00.000[00000362 -0.5 795 
-- --· ---·-··· -- ----- -- -·-··----- -----------j 

2005/10/11 22:24:00.000[00000363 -0.7 811 
-·------- ----------- .. - - -------------j 

2005110111 22:26:oo.oo~rcioooo354 _______ -_o __ .7_,_ ____ 7_8_5 

2005/10/11 22:28:00.000[00000365 -0.7 798 
-----+--------+--- ----

2005/10/11 22:30:00.000[00000366 -0.7 804 
----------- -------------------------- --·- -- -· -

2005/10/11 22:32:00.000[00000367 

2005/10/11 22:34:00.000[00000368 

2005/10/11 22:36:00.000[00000369 

2005/10/11 22:38:00.000[00000370 

------ --- ------ --,-------- -· 
-0.7 787 

---- ·- - -- --------j 

-0.7 798 
- - ---· ·- - -------------1 

-0.7 794 
·---·-·· ··--····-1-·--------j 

-0.7 807 
. - -· ----- -- --- ------- - - - --- -----

- ·--- ·- ------ __ 2005/10/11 22:40:00.000[0000037_1_ ----- _ _ -- :0_._7 t-------7_86-i 
2005/10/11 22:42:00.000[00000372 -0.7 794 

-----+----------··-
_______ 20 __ 0 __ 5_/1_0/_1_1 22:44:00.000[00000373 -0.7 817 

2005/10/11 22:46:00.000[00000374 -0.5 _ -·-- _____ _7"86_ 

2005/10/11 22:48:00.000[00000375 -0.7 810 
----------- --··-- ··-------------+------...j 

2005/10/11 22:50:00.000[00000376 -0.5 787 
----- --------------j 

2005/10/11 22:52:00.000[00000377 -0.5 802 
----·-·······- ·-···---··· - -·-----·--- ----+-------j 

2005/10/11 22:54:00.000[00000378 -0.5 808 
--- -- - ------------------ ----.-----·-·-· ------- --------------t--------j 

2005/10/11 22:56:00.000[00000379 -0.5 786 
-----------

2005/10/11 22:58:00.000[00000380 -0. 7 789 
---------- ---+--------+---------- --·-

2005/10/11 23:00:00.000[00000381 -0.5 

2005/10/11 23:02:00.000[00000382 -0.5 
--------- -- ---- ---------- -----

2005/10/11 23:04:00.000[00000383 -0.5 

804 

787 

791 
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Data List [ X1109180.DEV I 7/7 

-- - -------------~CH04 

[Fl 
. -------- _______ )l!!'Wlill'L';::,"z5:=,,,:l!!'W'$11_1111iim_ 

Absolute[No.] 
CH3~ 

[SCFM] 

2005/10/11 23:06:00.000[00000384 -0.5 
----------- -+-----

803 

781 ______ 20_05/10/11 23:08:oo.ooorooooo385f------- ___ -_o_.5-+---·---

_________ 2_00_5_11_0_11_1_2_3:_10:~o_.o_o_or_oo~~?~~-6_,__ _____ -o_.5-+--~ 797 

2005/10/11 23:12:00.000[00000387 -0.7 799 
----------·---------

2005/10/11 23:14:00.000[00000388 -0.5 805 -------------------
2005/10/11 23:16:00.000[00000389 -0.7 

-------------------"----1-------1------
786 

793 ·-···· ______ 2_0_05_110111 23:18:o~:ooorooooo390 ______ -o_.5 __ .. ____ _ 
2005/10/11 23:20:00.000[00000391 -0.5 796 

------

799 f--________ 2_00 __ 5_11_0111 23:22:oo.oooroo_oo_o_3_9--12 _____ -o_.5-+--------
2005110111 23:24:00.000[00000393 -0.7 796 

----+-------+---------
2005/10/11 23:26:00.000[00000394 -0.7 803 

--------------------------+-------+------
-0.7 

--·----+---·-·· 
2005/10/11 23:28:00.000[00000395 

---- -------
802 

-0.7 '---------- 2005/10/11 23:30:00.000[00000396 782 
--·-------

2005/10/11 23:32:00.000[00000397 -0.5 788 
·---

2005/10/11 23:34:00.000[00000398 -0.7 
--------- -·----·-----+-------+------

787 
--·-· 

2005/10/11 23:36:00.000[00000399 -0.5 799 
------------------ ,,_ --·- -----+--- ----·--·---

788 2005/10/11 23:38:o_o._oo_o_c_ro_o_o_oo_4_0--10'-------____ -o_.5--+-------
2005110111 23:40:00.000[00000401 -0.5 789 

----
2005/10/11 23:42:00.000[00000402 -0.5 

e--------- ------·- --------------+----------+-----
795 
--

2005/10/11 23:44:00.000[00000403 -0.5 
--- -------··-------------~---+-- -------l--·---

798 

2005/10/11 23:46:00.000[00000404 -0.3 794 
f------ - ------·- . --+-----

2005/10/11 23:48:00.000[00000405 -0.3 797 
--- --------------··-·---·----+---------------------

2005/10/11 23:50:00.000[00000406 -0.5 794 
-· --------+-------------1 

2005/10/11 23:52:00.000[00000407 -0.5 800 
------------------------------- -------------+----- ·---- -- ·--

793 2005/10/11 23:54:oo. _0_00_[0_0_0_00_4_0_81---_-__ -o_._3 _________ _ 

2005/10/11 23:56:00.000[00000409 -0.3 808 
-- ------··----- -------- ---·---f--------j 

________ .. _____ 2005110111 23:58:0o.09_0[0_0_0_00_4_1_01--____ -o __ ._3 _______ 7_9~6 
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