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1. INTRODUCTION 

Under the requirements of Ventura County Air Pollution Control District (VCAPCD) Permit 

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

biennial criteria source test on landfill gas Flare #2 (John Zink) 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 12 and 13, 2005; the air toxics test program was completed 

from October 12 through 21, 2005. The hexavalent chromium testing was repeated on November 

21 and 22, 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 #W07-031-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. 
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Parameter 

Table 1-1 

Criteria Pollutants 
Simi Valley Landfill Flare #2 

October 2005 

Reactive Organic Compounds (ROC) 

Oxides of Nitrogen 

Carbon Monoxide 

Oxides of Sulfur 

Permit Limit 

1.09 lb/hr 

0.05 lb/MMBtu 
3.75 lb/hour 

0.20 lb/MMBtu 

0.02 lb/MMBtu 
1.50 lb/hr 

ROC Destruction Efficiency 98% or 20 ppm, C6 @ 3% 0 2 
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Parameter 

Table 1-2 

Air Toxic Compounds of Interest 
Simi Valley Landfill Flare #2 

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. 

Sampling Location 

Inlet and Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Outlet 

Outlet 
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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, NOx and CO were within the allowable emission limits under the Permit to Operate #01395. 

Emission rate ofNOx averaged 1.78 lb/hr and 0.0356 lb/MMBtu which is well below the 

VCAPCD Rule 74.17.1 limit of 3.75 lb/hr and 0.05 lb/MMBtu, respectively. Emissions of CO 

averaged 0.0025 lb/MMBtu which is well below the VCAPCD Rule 7 4.17 .1 limit of 0.2 lb/MMBtu. 

The ROC destruction efficiency average of 99.8% is within the Rule 74.17.1 limit of98%. Oxides 

of sulfur emissions averaged 1.07 lb/hr and 0.0175 lb/MMBtu which are within the PTO limits of 

1.50 lb/hr and 0.02 lb/MMBtu, respectively. 

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

emissions are also discussed in Section 5. 
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Run 1 

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

Reactive Organic Compounds 0.0766 NA 0.0617 
(ROC), as CH4 

Oxides of Nitrogen, as NO2 1.65 0.0334 1.67 

Carbon Monoxide 0.189 0.0038 0.106 

Oxides of Sulfur 0.985 0.0165 1.08 

Reactive Organic Compounds 99.8% 99.8% 

Horizon Air Measurement Services, Inc. 

Table 2-1 
Summary of Results 
Criteria Pollutants 

Simi Valley Landfill - Flare #2 
October 2005 

Emission Rate 

Run2 Run3 

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

NA 0.0884 NA 

0.0339 2.01 0.0394 

0.0022 0.077 0.0015 

0.0176 1.13 0.0185 

Destruction Efficiency 

99.7% 

Allowable 
Emissions 

Average 

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

0.0756 NA 1.09 NA 

1.78 0.0356 3.75 0.05 

0.124 0.0025 NA 0.20 

1.07 0.0175 1.50 0.02 

Average 

99.8% 98.0% 
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3. PROCESS DESCRIPTION 

3 .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 John Zink landfill gas flare (Flare #2) is rated at 75 MMBtu/hr and consists of an 

insulated steel cylinder 11 feet in diameter and 50 feet above ground level. The four sample ports 

utilized are located 45 feet from ground level and 5 feet from the top of the flare. Landfill gas is 

continuously monitored and recorded on a strip chart recorder. Flare combustion temperature is 

maintained above 1400°F to ensure complete combustion and is monitored by a thermocouple, 

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. 

3.2 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. 
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---- ----------

Run# 

1 - Criteria pollutants / metals 

2 - Criteria pollutants/ metals 

3 - Criteria pollutants/ metals 

1-PAH 

1 - Formaldehyde 

1 - HCl 

2-HCl 

2-PAH 

3 -HCl 

2 - Formaldehyde 

3-PAH 

3 - Formaldehyde 

1 - Chromium 

2- Chromium 

3 - Chromium 

Horizon Air Measurement Services, Inc. 

Table 3-1 

Flare Operating Conditions 
Simi Valley Landfill Flare #2 

October I November 2005 

Landfill Gas Flow Rate 
(scfm) 

2177 

2179 

2177 

1961 

1848 

1980 

1816 

1666 

1658 

1652 

1967 

1833 

2153 

2021 

1912 

Flare Temnerature 
(F) 

1622 

1625 

1623 

1640 

1632 

1638 

1640 

1648 

1665 

1642 

1626 

1635 

1636 

1635 

1634 
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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 ofinterest 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 45 feet above ground level and 5 feet 

from the flare exit. Four 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. 
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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. 

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 74.17. 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. 
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4.1.4 Flow Rate 

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

10 for the determination ofNOx, 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...:...Qi 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 HCl/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 
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instead of various QC/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 

Sample ports are located on the flare approximately 45 feet above ground level and 5 feet 

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

utilized for metals, chromium, PAH 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 100 cubic feet. 

A leak check of the pitot 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 

water collected in the first two impingers is determined volumetrically; the moisture collected in the 
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silica gel in the last impin$er 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 P AH's using CARB 

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

archived. The resulting extracts from each sample portion (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/EP A 601 OB 

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 

glass holder and a 5/8" OD Teflon tube connecting the condensate portion of the sampling train. 
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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% H2SO4; 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. 

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. 
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4.2.4 Formaldehyde 

Formaldehyde emissions 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 ofreagent water into the 

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

and refrigerated pending analysis. 

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 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. One field spike was also conducted as specified in 

Method 430. 
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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 0.lN NaOH 

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

sample. All sample bottles are sealed with Teflon tape 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. 
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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 

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.l List) Including 1,1,2,2-Tetrachloroethane, 

Ac:r:ylonitrile, 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. 
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4.2.8 1,3 Butadiene 

Horizon used the Tedlar bag procedures Method 4 22 .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. RESULTSDISCUSSION 

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 (acfm) 

(dscfm)* 

Fixed Gases 

Methane(%) 

Oxygen(%) 

Carbon Dioxide(%) 

Nitrogen 

Heating Value, Btu/dscf 

MMBtu/hr 

EMISSIONS 

Oxides of Nitrogen 

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(%) 

Sulfur Dioxide 

lb/hr 

lb/MMBtu 

Table 5-1 
Summary of Results 
Criteria Pollutants 

Simi Valley Landfill Flare #2 
October 2005 

LANDFILL GAS 

Run#l Run#2 Run#3 

5.6 5.7 4.8 

2055 2055 2072 

46.85 48.17 47.74 

0.94 0.56 0.63 

37.97 38.68 38.55 

13.62 12.01 12.51 

484 497 492 

59.68 61.28 61.17 

6110 5780 5720 

31.8 30.0 30.0 

FLARE EXHAUST 

Run#l Run#2 Run #3 

1614 1636 1691 

8.2 9.0 9.9 

82243 80692 82388 

18364 17674 17474 

<0.0001 <0.0001 <0.0001 

11.92 11.64 11.23 

8.10 8.33 8.63 

79.98 80.03 80.14 

12.4 13.0 15.8 

24.7 25.1 29.2 

1.65 1.67 2.01 

0.0334 0.0339 0.0394 

2.33 1.36 1.00 

4.64 2.63 1.85 

0.189 0.106 0.077 

0.0038 0.0022 0.0015 

1.65 1.38 2.00 

0.0766 0.0617 0.0884 

99.8 99.8 99.7 

0.985 1.083 1.134 

0.0165 0.0176 0.0185 

The flow rate (scfm) 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/ 100ft3 

dimethyl sulfide (ppm) 

grains/ 100ft3 

carbonyl sulfide (ppm) 

grains/I 00ft3 

carbon disulfide (ppm) 

grains/ 100ft3 

dimethyl disulfide (ppm) 

grains/ 1 ooft:3 

Table 5-1 (Cont.) 
Summary of Results 

Simi Valley Landfill Flare #2 
October 2005 

LANDFILL GAS 

Run#l Run#2 Run #3 

35.4 39.3 41.1 

2.22 2.46 2.58 

3.72 4.04 4.17 

0.307 0.334 0.344 

<0.1 <0.1 <0.1 

<0.01 <0.01 <0.01 

6.35 6.72 6.86 

0.736 0.780 0.796 

0.32 0.31 0.32 

0.035 0.034 0.035 

0.19 0.20 0.20 

0.020 0.021 0.021 

0.22 0.23 0.19 

0.041 0.043 0.035 

Total Sulfur Compounds (ppm, as H2S) 47.33 52.01 54.01 

grains/ 100 ft3 2.98 3.27 3.40 
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Table5-2 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 
Flare #2 (John Zink) 

October 12, 2005 
Run 1 

Inlet Outlet 

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

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

Hydrogen Sulfide 35400 3.92E-0I < 50 < 4.95E-03 > 98.74 

Benzene 1940 4.92E-02 1.06 2.40E-04 99.51 

Benzychloride < 40 < 1.65E-03 < 0.8 < 2.95E-04 NA 

Chlorobenzene 110 4.04E-03 < 0.3 < 9.84E-05 > 97.56 

Dichlorobenzenes 816 3.90E-02 < I.I < 4.69E-04 > 98.80 

I, 1-dichloroethane 393 1.26E-02 < 0.3 < 8.62E-05 > 99.32 

1,2-dichloroethane 179 5.76E-03 < 0.3 < 8.62E-05 > 98.50 

I, 1-dichloroethylene 74.8 2.36E-03 < 0.3 < 8.45E-05 > 96.42 

Dichloromethane 1550 4.28E-02 4.24 1.05E-03 97.56 

1,2-dibromoethane < 30 < l.83E-03 < 0.3 < 1.64E-04 NA 

Perchloroethene 1780 l.37E-0I < 0.2 < 1.38E-04 > 99.90 

Carbon tetrachloride < 30 < l.50E-03 < 0.2 < 8.94E-05 NA 

Toluene 37800 l.l3E+00 1.46 3.90E-04 99.97 

I, I, I-trichloroethane 36 l.54E-03 < 0.2 < 7.72E-05 > 94.99 

Trichloroethene 761 3.24E-02 < 0.2 < 7.61E-05 > 99.77 

Chloroform < 20 < 7.73E-04 < 0.2 < 6.91E-05 NA 

Vmyl Chloride 494 I.00E-02 < 0.3 < 5.44E-05 > 99.46 

mxylenes 15800 5.44E-0I 1.06 3.26E-04 99.94 

o+pxylene 5280 l.82E-0I 0.43 1.32E-04 99.93 

TNMHC 6110000 3.18E+0I 1650 7.66E-02 99.76 

Acrylonitrile < 200 < 3.45E-03 < 2.0 < 3.08E-04 NA 

1,3-butadiene NM NM < 1.0 < 1.69E-04 NA 

I, 1,2,2-Tetrachloroethane < 30 < l.64E-03 < 0.3 < 1.46E-04 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 #2 (John Zink) 

October 12, 2005 
Run2 

Inlet Outlet 

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

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

Hydrogen Sulfide 39300 4.35E-01 < 50 < 4.76E-03 > 98.91 

Benzene 2010 5.09E-02 0.92 2.00E-04 99.61 

Benzychloride < 40 < l.65E-03 < 0.8 < 2.84E-04 NA 

Chlorobenzene ll4 4.19E-03 < 0.3 < 9.47E-05 > 97.74 

Dichlorobenzenes 898 4.29E-02 < I.I < 4.52E-04 > 98.95 

I, 1-dichloroethane 408 l.3IE-02 < 0.3 < 8.30E-05 > 99.37 

l ,2-dichloroethane 184 5.92E-03 < 0.3 < 8.30E-05 > 98.60 

I, 1-dichloroethylene 76.6 2.41E-03 < 0.3 < 8.l3E-05 > 96.63 

Dichloromethane 1600 4.42E-02 5.ll l.2lE-03 97.25 

l,2-dibromoethane < 30 < l.83E-03 < 0.3 < l.57E-04 NA 

Perchloroethene 1860 l.43E-01 < 0.2 < l.32E-04 > 99.91 

Carbon tetrachloride < 30 < l.50E-03 < 0.2 < 8.6IE-05 NA 

Toluene 38800 l.l6E+00 0.87 2.24E-04 99.98 

I, I, I -trichloroethane 36.7 l.59E-03 < 0.2 < 7.43E-05 > 95.31 

Trichloroethene 801 3.4IE-02 < 0.2 < 7.32E-05 > 99.79 

Chloroform < 20 < 7.73E-04 < 0.2 < 6.65E-05 NA 

Vinyl Chloride 498 l.0IE-02 < 0.3 < 5.24E-05 > 99.48 

m xylenes 16600 5.72E-0l 0.52 l.54E-04 99.97 

o+pxylene 5610 l.93E-0l < 0.2 < 5.92E-05 > 99.97 

TNMHC 5780000 3.00E+0l 1380 6.l7E-02 99.79 

Acrylonitrile < 200 < 3.45E-03 < 2.0 < 2.97E-04 NA 

l,3-butadiene NM NM < 1.0 < l.62E-04 NA 

1, l,2,2-Tetrachloroe1hane < 30 < 1.64E-03 < 0.3 < l.4IE-04 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 #2 (John Zink) 

October 13, 2005 
Run3 

Inlet Outlet 

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

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

Hydrogen Sulfide 41100 4.59E-0l < 50 < 4.7lE-03 > 98.97 

Benzene 1940 4.96E-02 1.45 3.l2E-04 99.37 

Benzychloride < 40 < l.66E-03 < 0.8 < 2.8IE-04 NA 

Chlorobenzene 116 4.29E-03 < 0.3 < 9.36E-05 > 97.82 

Dichlorobenzenes 897 4.32E-02 < l.l < 4.47E-04 > 98.97 

l, 1-dichloroethane 401 l.30E-02 < 0.3 < 8.20E-05 > 99.37 

l, 2-dichloroethane 177 5.74E-03 < 0.3 < 8.20E-05 > 98.57 

1, 1-dichloroethylene 71.2 2.26E-03 < 0.3 < 8.04E-05 > 96.45 

Dichloromethane 1660 4.62E-02 3.83 8.99E-04 98.05 

1,2-dibromoethane < 30 < l.85E-03 < 0.3 < l.56E-04 NA 

Perchloroethene 1810 l.4IE-01 < 0.2 < l.31E-04 > 99.91 

Carbon tetrachloride < 30 < 1.5IE-03 < 0.2 < 8.5IE-05 NA 

Toluene 38900 1.17E+00 l.69 4.30E-04 99.96 

1, 1, I-trichloroethane 34.3 1.49E-03 < 0.2 < 7.35E-05 > 95.08 

Trichloroethene 775 3.33E-02 < 0.2 < 7.24E-05 > 99.78 

Chloroform < 20 < 7.80E-04 < 0.2 < 6.57E-05 NA 

Vinyl Chloride 473 9.69E-03 < 0.3 < 5.18E-05 > 99.47 

m xylenes 16400 5.70E-01 1.12 3.28E-04 99.94 

o+pxylene 5450 1.89E-01 0.42 l.23E-04 99.94 

TNMHC 5720000 3.00E+0l 2000 8.84E-02 99.71 

Acrylonitrile < 200 < 3.48E-03 < 2 < 2.93E-04 NA 

1,3-butadiene NM NM < 1.0 < 1.60E-04 NA 

1, 1,2,2-Tetrachloroethane < 30 < 1.65E-03 < 0.3 < l.39E-04 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 #2 (John Zink Flare) 

Simi Valley Landfill 
October 2005 

Run#l Run#2 
Stack Gas Characteristics 
Temperature, F 1656 1577 
Moisture,% 7.9 7.6 
Fixed Gases, 

CO2,% 7.1 6.6 
02,% 13.5 13.9 
N2,% 79.4 79.5 

Flow rate 

dscfm 16925 17295 
acfm 75451 74160 

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

Run#3 

1636 

7.9 

6.1 
15.0 
78.9 

16996 
75384 

Run#3 
Cone. Emission 

@12%C02 Rate @12%C02 Rate @12%C0m Rate 
P AH Emissions (ug/dscm) (lb/hr) (ug/dscm) (lb/hr) (ug/dscm) (lb/hr) 
Napthalene 0.1092 4.lOE-06 0.0913 3.25E-06 0.1708 5.53E-06 
2-Methylnaphthalene 0.0277 l.04E-06 0.0308 l.l0E-06 0.0755 2.44E-06 
Acenaphthalene < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 0.0101 3.27E-07 
Acenaphthene < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 0.0118 3.83E-07 
Fluorene 0.0074 2.79E-07 0.0082 2.93E-07 0.0460 l.49E-06 
Phenanthrene 0.0352 l.32E-06 0.0317 1.13E-06 0.2384 7.72E-06 
Anthracene < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 0.0169 5.46E-07 
Fluoranthene 0.0179 6.72E-07 0.0083 2.96E-07 0.0556 l.80E-06 

Pyrene 0.0162 6.08E-07 0.0075 2.68E-07 0.0220 7.12E-07 
Benz( a )anthracene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 
Chrysene* 0.0068 2.57E-07 0.0063 2.24E-07 < 0.0069 < 2.22E-07 
Benzo(b )fluoranthene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 0.0077 2.49E-07 
Benzo(k)fluoranthene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 
Benzo( e )pyrene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 
Benzo(a)pyrene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 
Pyryloene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 

Benzo(g,h,i)perylene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 

Dibenz( a,h)anthracene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07-· -
Indeno[ 1,2,3-cd]pyrene* < 0.0059 < 2.20E-07 < 0.0063 < 2.24E-07 < 0.0069 < 2.22E-07 
Hexachlorobenzene 0.0001 4.96E-09 0.0001 5.17E-09 0.0005 1.71E-08 

TotalPAH 0.2911 l.09E-05 0.2596 9.25E-06 0.7169 2.32E-05 
Total PAH w/o Napthalene 0.1819 6.82E-06 0.1683 6.00E-06 0.5461 l.77E-05 
Total Carcinogenic PAH 0.0598 2.24E-06 0.0629 2.24E-06 0.0700 2.26E-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. Since 

the sample concentrations were less than 5 times the average blank concentration, the reported 

emission rates are based upon five times the average blank concentration and are reported as "less 

than" values. 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 (HCI/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 19, 20 and 21. 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 21 and 22,2005. The results of the 

valid chromium testing conducted on November 21 and 22 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. 

Horizon Air Measurement Services, Inc. Page 26 



Stack Gas Characteristics* 

Temperature (°F) 

Moisture (%) 

Flow Rate 

(dscfm) 

(acfm) 

Fixed Gases 

02 (%) 

CO2(%) 

N2 (%) 

Formaldehyde Emissions 

(ppb) 

Table 5-6 

Formaldehyde Emissions 
Simi Valley Landfill Flare #2 

October 2005 

Run 1 

1656 

7.9 

16925 

75451 

13.5 

7.1 

79.4 

<4.7 

Run2 Run3 

1577 1636 

7.6 7.9 

17295 16996 

74160 75384 

13.9 15.0 

6.6 6.1 

79.5 78.9 

<4.7 <4.7 

(lb/hr) < 0.0004 < 0.0004 < 0.0004 

* 
** 

Stack gas characteristics taken from concurrent CARB Method 429 sampling. 
Reported values are based upon 5 times the blank concentration (see text). 
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Table 5-7 

Hydrochloric and Hydrofluoric Acid Emissions 
Simi Valley Landfill Flare #2 

October 2005 

Run 1 Run2 

Stack Gas Characteristics* 

Temperature (°F) 1656 1577 

Moisture (%) 8.7 8.3 

Flow Rate 

(dscfm) 16925 17295 

(acfm) 75451 74160 

Fixed Gases 

02 (%) 13.5 13.9 

CO2(%) 7.1 6.6 

N2 (%) 79.4 79.5 

Acid Gas Emissions 

Hydrochloric Acid 

(mg/dsct) 0.105 0.103 

(lb/hr) 0.24 0.23 

Hydrofluoric Acid, 

(mg/dsct) 0.052 0.049 

(lb/hr) 0.117 0.109 

Run3 

1636 

7.7 

16996 

75384 

15.0 

6.1 

78.9 

0.109 

0.24 

0.052 

0.118 

* Stack gas characteristics taken from concurrent CARB Method 429 sampling. 
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Run Number 
Date 
Run Start Time 
Run End Time 

Table 5 - 8 
Summary of Results 

Stack Gas Characteristics - Metals Emissions 
Flare #2 (John Zink) 

****** 1 2 
****** 10/12/05 10/12/05 
****** 822 1204 
****** 1125 1402 

Stack Gas Characteristics 
Stack Temperature F 1614 1636 

Moisture % 8.2 9.0 
Fixed Gases, 

CO2 % 8.1 8.3 
02 % 11.9 11.6 
N2 % 80.0 80.0 

Stack Velocity afpm · 920 903 
Volumetric Flow Rate dscfin 18364 17674 
Volumetric Flow Rate acfm 82243 80692 

Isokinetic Ratio % 94 97 

Metals Emissions 
ARSENIC* lb/hr l.94E-05 2.44E-05 
CADMIUM* lb/hr 1.58E-05 1.39E-05 
COPPER lb/hr 8.05E-04 5.36E-05 
MANGANESE* lb/hr 3.27E-05 7.3 lE-05 
MERCURY* lb/hr 3.27E-05 2.92E-05 
NICKEL* lb/hr < 2.77E-05 < 2.68E-05 
ZINC lb/hr 1.38E-04 3.17E-04 

Total lb/hr 1.07E-03 5.37E-04 
*Total HAPS lb/hr 1.28E-04 1.67E-04 

3 
10/13/05 

942 
1142 

Average 
1691 1647 
9.9 9.1 

8.6 8.4 
11.2 11.6 
80.1 80.1 
922 915 

17474 17837 
82388 81774 

104 98 

2.51E-05 2.29E-05 
1.16E-05 1.38E-05 
4.1 lE-05 3.00E-04 
1.53E-04 8.62E-05 
1.96E-05 2.72E-05 
7.07E-05 4.17E-05 
2.51E-04 2.35E-04 

5.72E-04 7.27E-04 
2.80E-04 l.92E-04 

Values preceded by 11< 11 are below the quantifiable limit. Actual values are less than those repor 

*Hazardous Air Pollutants (HAPS) 

Page 29 



Stack Gas Characteristics, 

Temperature (°F) 

Moisture (%) 

Flow Rate, 

dscfm 

acfm 

Fixed Gases, 

02 (%) 

CO2 (%) 

N2 (%) 

Chromium Emissions, 

Total Chromium, 

µg/dscf 

lb/hr 

Table 5-9 

Total/Hexavalent Chromium Emissions 
Simi Valley Landfill Flare #2 

November 2005 

Run 1 Run2 

1685 1713 

8.3 8.2 

15046 14875 

66783 66846 

14.5 11.4 

6.0 8.9 

79.5 79.7 

6.7xl0·6 5.3xl0·6 

l.34x10·5 l.05x10·5 

Hexavalent Chromium, 

µg/dscf < 2.0xl0"6 < 2.0xl0"6 

lb/hr < 3.16xl0·6 < 3.15xl0·6 

Run3 

1643 

7.2 

15315 

66043 

14.8 

6.0 

79.2 

5.4xl0·6 

l.09x10·5 

2.0xl0"6 

3.18xl0·6 

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 1.3 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 (P AH'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 PAH 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 PAH analyses. All P AH concentrations were below the 

detectable limit for the field blank sample. 

6.5 Aldehydes 

All CARB Method 430 QA/QC procedures were strictly adhered to including the following: 

• Pre-testing (4 samples) of DNPH solution. 
• Complete extraction ofDNPH 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 

Theoretical (µg) 

0.78 

The field spike yielded the following results: 

Formaldehyde 

Theoretical (µg) 

117 

Measured (µg) 

0.84 

Measured (µg) 

120 

Recovery (%) 

108 

Recovery (%) 

102 

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 HCI. 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/sample 

0.59 µg/sample 

0.70 µg/sample 

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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APPENDIX A - Test Method Descriptions 
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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: 

002 
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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 pitot 
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 fro111.l1J~ependent measurements of~. CO2 and H20 concentrations. 

1-.'.==-i ·---

~ i-4, 

The stack gas velocity is determined from t e 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: 

AP = 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 or stack gas 

Molecular weight of stack gas, wet basis 

M.,., = (Mwd x M) + 18 (1 - M) 

100 - Bws Where, M4 = 
100 

Stack gas velocity 

(V.f) avg.=(5130) cp x {KP avg. x fTa x ( l )112 
P., X M.,., 

HORIZON AIR MEASUREMENT SERVICES. INC. 
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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 

FILTER (GLASS WOOL) TD 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. 
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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. 

rtme•AICI . ... 1f'11Ai" 
GIGUIOJlfM:111 ,_ 

---- -------·· 

Following testing, moisture content is determined gravimetrically or 
volumetrically from initial and final impinger contents weights or volume. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical 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 
attaching the probe end to an absolute pressure gauge and vacuum pump in series. 
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. 
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CONTINUOUS EMISSIONS MONITORING SYSTEM m TRUCK 
CARB Method 100 

The continuous emissions monitoring system consists of a Thenno Electron Model I OAR chemiluminescence NOINOx analyzer, 
a Teledyne electro chemical 0 2 analyzer, a Thermo Electron Model 48H CO gas filter correlation analyzer and a Horiba PIR2000 
non dispersive infrared CO2 analyzer. All analyzer specifications are provided in Table I. All concentrations are determined 
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 conforms 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 of 3/8 inch Teflon line (heated to 250°F). A Nupro stainless steel filter (10 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 steel/viton) 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 100 the following procedures are conducted before and after each series of test runs: 

Leak Check: 

The leak check is performed 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. Ifno flow is 
observed the system is deemed leak tight. 

Pre-Test Calibration: 

The NOx analyzer calibration is performed by introducing, at a minimum, zero gas and high range calibration gas (80-100% 
scale). The CO analyzer calibration is performed by introducing zero gas and high range (80-100%) calibration gas. The oxygen 
(02) and carbon dioxide (CO2) analyzer calibration is performed by introducing zero gas and high range calibration gas (80-1000/o 
of scale). 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
February 23, 1996 (CRBI00.TRK) 
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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 perfonned at an average point. If stratification exceeds the I 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. r 

Horizon Air Measurement Services, Inc. 
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TABLE 1 

CONTINUOUS EMISSIONS MONITORING LADORA TORY - 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/I. 7 sec -- NOx mode 
Negligible after 1/2 hour warmup 
± I% of full scale 
Derived from the NO orNO2 

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 
± I% of scale at constant temperature 
± I% 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. 
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1 minute 
±0.2ppmCO 
Less than 1 % full scale in 24 hours 
± 1 % full scale, all ranges 
±0.1 ppm CO 
50,100,250,500, 1000,2500,5000, 
I 0,000, 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 

RA TFISCH FID TOTAL HYDROCARBON ANALYZER -- MODEL 55CA 

Response Time (0-90%) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 
Output 

5 seconds 
± I% full scale in 24 hours 
± 1 % full scale in 24 hours 
± I% full scale - constant 
± I% 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 I to IOX full scale) 

LINEAR 3 PEN CONTINUOUS -- MODEL 595 STRIP CHART 

Pen Response 
Measuring Response 
Zero Set 

Accuracy 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
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20 inches/second 
I Mv through 5V 
Electronically adjustable full scale with I full 
scale of zero suppression 
Total limit of error± 0.5% 
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Method: NOINOx by Continuous Analyzer 

Applicable Reference EPA 7E, EPA 20; CARB 100, BAAQMD ST-13A, SCAQMD 100.l 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Accuracy: 

Ranges: 

Output: 

Inferences: 

Response Time: 

Sampling Procedure: 

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 IOAR 

Chemiluminescence 

1 % of full scale 

0-2.5, 0-10, 0-25, 0-250, 0-1000, 0-2500, 0-10,000 ppm 

0-lOV 

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 
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 
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 NO2 

to NO and a total NOx measurement is obtained. NO2 is detennined 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. 

GLASSWOOt. 

EVACUATED CANISTER 

1'1:DLAR. 
BAG 

PUMP 
(OR EVACUATED 

CYUNDEA) 

1/4" 0.D. TEFLt 

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 1 

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 impinger solution into Container #1. 

Container #2 - Silica gel 

Note: Particulate material or cleanup rinse from the probe, filter or filter holder 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. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery: 

Sample Analyses: 

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 
1 

1. Taparatw:■ S■uor 8. fllpcy llubbl■r 
1. trobe: Glu1 L1aa4 Sta1Dlua St■■l 9. llubbl■r witb Tar■4 Silica Cal 
3. TJP■ "S" 1':l.tot Tuba 10. Ice !lath 
4. Stack Wall 11, !lack-Up Pilt■r 
5. Pltot Tuba Iacl.111■4 ~tar 12, Sealed l'ullp 
6. Taperatw:■ Saa■or lf■tK 13. 11,...l'••• Val'ft 
7, f.aplal■r · 14. Irr Cu Matar 

15. T-,■ratw:■ C:■111• 

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. 

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. 
CARD Method 425 P 1
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sampling Recovery 
Procedures: 

Analytical Procedure: 

Determination 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. 

Pltat ..___ 

-----Oven 
-----Cycl-(OpUon■I) 

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 (1) 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 au -
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). 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical Procedure: 

HORIZON AIR MEASUREMENT SERVICES, INC. 
CARS 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-dinitrophenylbydrazone. 

Prior to field sanwling, 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 fabrenbeit. 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. 

Jl 
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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 S % 
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 . 

.......................... 
11 ......... , ...... ..,... ..... , 

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 0. IN 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··~to 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 individuaf metal species using 
lCAP or AA. Containers #4, 5, 6 and the container I, 2 and 3 aliquots are analyzed for 
mercury using CV AAS. 
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:23917 Craftsman ?ld., Calabasas, CA 91302 • (a ·18) 223-3277 • FAX (818) 223-8250 

:mvlronm~n!al -';C11Sl.iltants 
'.aboratory ,:3•~rvic.3s 

Tandem Gas Chromatographic/Mass Spectroscopic-Electrolytic 
Conductivity Detector (GC/MS-ELCD) .Method for 
Determination of Total Sulfur in Gas Samples 

At.m ... ~, Inc. 
03-060 

3/30/93 

'l'his rnethod measures selectad reduced sulfur species, including but 
not limited to hydrogen sulfide, carbonyl sulfide, methyl 
mercaptan, ethyl mercaptan, dimethyl sulfide, carbon disulfide, 
:L 30prr,pyl 1_,\ercnpt;m, n-propyl mercaptan, and dimethyl disulfide in 
g::..seous sample matrices using gas chromatographic separation and 
u -mass spectrometric and electrolytic conductivity detector (ELCO) , 
t.-r.2:re the ELCO measures hydrogen sulfide only. A non-polar methyl 
silicon capillary gas chromatographic column is used for component 
s~:!f)i.i:Cation and selected ion moni taring 'is used for component 
quam:ification. Component quantification is obtained ·using a 
:.i,ulti-cornponent .axternal standard prepared by Scott Specialty 
G:.tses. The lower detection limit varies by component but is at 
least o .1 pp:i.uv ethyl 1aercaptan ( component of lowest sensi ti vi ty) 
for a o. 31 ml sample V<.:llume injection. The upper quant:i tation 
limlt hd.s no·t been determir.ed but is at least beyond 80 ppmv 
r1imet,1yl disulfide, for whlch response ramained linear from o .1 
t.)p:iav to 80 ppmv. 

~iydroy~n sult id,3 is i.t.edsured usin9 .::a.n dl-2ct:colytic co:r1ducti vity 
d~tector operatdd in the o~idative sulfur illOde. A Chromo~il 310 
column, operated isothermally at 45"'C. is used to separat: H:..S from 
ot11er sulfur components. A fixed volume loop injection i.; us,;3d in 
~~a andlysis for H~S. 

L:,,·,;-.;;r Detacti .::,n LLai. ts ( LDL •· s) : 
U3inJ a 1 ml inj~ctioa vol~md i0r H~s by ~12ctrolytic 
conductivity ctet8ctor and o. 40 ml injection volui,l0 tor GC/1•.iS 
1neasured sulfur compounds, the followi.ng LDL ',:3 ci:C8 obtain.ad.:-

Hydrogen sulfide 
Carbonyl sulfide 
Aethyl m.arca_ptan 
Ethyl ~nercaptaJ1 
Di:methyl ,.;ulf ide 
Carbon disulfide 
i-prcpyl mercaptan 
n-propyl ~~ercaptiln 
OL,~etl1yl dL.ulf ide 

(pp.mv) 
0.5 
0.03 
0.03 
0.04 
0.02 
0.02 
0.03 
J.03 
0.02 



A l:iew.1,~tt-PacJrnrd 5890 series II gas chromatograph (GC), Hewlett·­
f'dckard 5971A Mass Selectiva Detector, 486 MS/DOS computer and HP 
op,:rating ,3oftware are used for all sulfur species except H2 S. 'fi1e 
GC is fitted with a heated 6-port Valeo 1/16 11 line, sample 
injaction valve. All gas transfer lines to the sample loop are 
fused silica lined Restek tubing. The f i:xed volume ( 0. 40 ml) 
sample loop is Teflon. 'rl1e transfer line from the valve to the GC 
Golu:mn is ,:;leaned and treated blank 0. 53 mm OD fused silica line 
~nth polyi1nide coating. 

H.:.S is measured using a Varian 1400 GC with the Hall oxidutive 
gu~rtz tube furnace and electrolytic cell attached. Nitrogen is 
:.1s0d as carrier and oxygen is used as the combustion gas. 

Aulti-co:r,1ponent gas,2:ous standai:-d.s are prepared by Scott Specialty 
Gas and are contai:r.::d Ln t':Jo s .?p;1rate alnminum cylinders and a 
Scotty IV canister as follows: 

Cylinder A (CALl:2250) 

,:::arbonyl sulfide 
·~1:.iiyl :;ue::ccaptan 
Cctrbon disulfide 

15.2 ppmv 
13.4 ppmv 
16 .1 PPiliV 

SC0LCY IV (mix 252) 

Hydrog8n Sulfide 9 3. 8 ppll.lV 

Cylinder B (CAL3563) 

Hydrogen sulfide 
Methyl mercaptan 
Dimethyl sulfide 
Dimethyl disulfide 

12.3 ppmv 
22.6 ppmv 
20. 3 ppmv 

G•.:1:3 -eight clean glass volumetric syringes of 10, · 20, & 50 ml 
capacity, with smooth glass barrel (not sintared glass) are used to 
-.i,,iki.3 \i·olumetric dilutions of sa:inple or standard. 

GC/HS SI.iii p..1ra:meters: 

u\iiell per iot1 

G:coup 1: 75 msec. 
Group 2: 75 msec. 
Group 3: 75 1nsec. 
Group 4: 75 msec. 

C<:.1npon,2:nts monitored: 

G.c,:J'tlp l: 
,;;roup 2: 

carbonyl :5Ul£ide 
~ethyl aercaptan 

staJ::t tLne 

8.0 min. 
10.0 min. 
14.5 min. 
19.5 ,11in. 

Ions 

60 
47,48,64 
4 7 I 6 2 I 7 6 I 7 8 I 4 3 I 61_. _ 
79,94,122,142,156, 
128 

G.coup 3: .:}thyl 1,1arcaptan, dime-chyl ,Ksulf ide, carbon 
disulfide, isopropyl raercaptan, n-propyl m~rcaptan 
di:metff✓ 1 ..sult ide 

~ c.L\ 

f • 

I 
l 



Quaati~ation ion 

c3rtonyl sulfida 
m0thyl mercaptan 
etll.Y' 1 mercaptan 
dimethyl sulfide 
carbon disulfide 
iso-propyl mercaptan 
11-propyl inercapt.:1.n 
diuethyl disulfide 

60 
47 
62 
62 
76 
76 
76 
94 

Contirill<l~ion icn 

none 
48 
47 
47 
78 
43,47,61 
43,47,61 
79 

2:.(lf1.1r :::.iJxi..ia i.3 analyzed by inoni to1.·in,1 mass 64 which is included 
:i.11 Group 2 i .. 1ns. 

C, ... Lu:ir,.1 tion: 

Ga.,:.;£:ous standa:cds can b\3 anc:.tJ.yzed prior to or after a set of 
.-:.2i1;1ples. Respons,3 factors are determined from a single point 
;:;1:1ndar,j calibration. Multi-point calibrations are performed to 
i1.:.:.cliy linaa..:-ity. Cci"1sistr.=21'.:'!.1 c-f standard ·rP.sponse with continuing 
c~librations is observed to indicate ferformance of multi-point 
c.:.l l ib.c..:1tion • 

.S::.i.::,rpL;:s containing co:;.upont1nts ..1t la;;s than the stated LDL can be 
;:inu.lfz-:2,:l by cryc9enically focusin9 a measured volume of gaseous 
s . .11,lpl:a cnto a glass bead filled 'I't.:!flon loop immersed in liquid 
a:.c,:3on. The sa1:1pla is thermally transferred upon injection by 
L;uliarsinq the sample loop in near boiling temperature water. The 
LDL :)btain.ed by this technique is calculated as: 

LDLcrvo :.:: ( cryo volum.a/0. 40) *LOL0 _ 40 

A.::ceptuble volumes for cryogenic concentration range from 3 to 100 
l,tl. u.nd dl."a datar··~uined bused on c.:,:l1ounts of other components in i:.he 
s ►..1.~i,.i::,le su.ci1 c:.is ~,ater, ca:cbon dio:,dde or hydrocarbons. 

A volutlatric sample of landfill or source collected gas is 
tr:..in,::;fer:ccd fro.n a T2dlaJ:.·" ba9 to the c-port valve injection lin~ 
1.~sir:•1 -1 qlass syr.b1gld of" approxiii1dtely 10 ml. A •r.aflon loop of 
O. -40 i:,ll volmn~ is usad t,.J .inject the sa.1nple. 1Jhen sample 
ccncentration.3 c:xcead thd.t ot· the standa:cd, appropriata volumetric 
su::.nple dilutions are made using the gluss syrin9es with dry­
nitrog8n diluant. Immcdiataly after sample injection, the GC/MS is 
~tartad. Standards ace analyzed in the same manner as samples • 
. \ 1;propriate component peaks ar\3 monitored and integr:tted after 
s~mple andlysis data set has been obtained. 

Aydrogen sulfide is measured using the electrolytic conductivity 
ddt2ct,.Jr by :i s6parate direct f ix.3d loop valve injection using 
i:c.:.cii: =d 'l\,dlGn loop, cr.::m,;t.~::r J.inds, ;:i.nd Tetlon Chromo.si 1 310 GC 

0.21 



,., . .r.?st;on·~-= f'a..:::tur for a atancta:rJ cc:mpone.nt is calculated a.s: 

rf =std.amt./ std. area 

S,:Lnpl•.J concentration is calculated usim1 the response factor: 

cone. ,:::: rt x sampla ar.aa 

.Ye. least 10% of samples in a sample set, or minimum of one sampl~ 
·2,2.r set are analy-zed twh:e to detarmine precision. A sl£lparate 
r,?.port showing rep~at analyses results is included with an 
~,nalytical report of sulfur component concentrations p.~r each 
:,.:iILtple set. RE1pcat a.nalys(~S must agree within +/- 10% except for 
~x:1;.~ponent concentrations l~ss than 1 ppmv. A nitrogen blank is 
;,,.ndlyzed bett11<:::en standards and samples to verify that there is no 
c~;,ponent carry-over. Saraples are analyzed as soon after they are 

_ :0d as possible, preferably same day and within four hours of 
~ction. Data is being gathered to determine stability of 

•"'•· : . .i.:ur compounds it1 rredla:c·~ bug contain8rs in an effort to extend 
:.:., .... r.pl.a holdin-.J tL11,2. ·smnpL~s 7-:tr-:? usu.ally a1v,lyzed before standards 
to i1revent carry-over, sinca most sulfur components measured in 
Lmdtill gas sai,iples are lower in concentration than those in the 
standards. 

GC/MS Analy::;ig Conditions: 

cc conditions: a 30 M x 0 .. :.2 mm, ·o.50 um filrn methyl silicon PON.l\. 
colu~u.n from Hewlett-Puc}(ard is tempe:cature programmed as follows: 

-65 degrees C, hold ~in. 
15 degrees C min. to 220 degrees c, hold 5 min. 

Val va o•;en •ramp. 150 degr-e-8s c 
GC/i•1S transfer line 180 d€grees C 
Carri~r gas i3 helium, pressure regulated at 21 psi. 

~-13 C:::mdi tions: 

i·iS .::alibrat.icn is performed pe::cicdically prior to performing 
,_11'.i.lyse::; using PPTf:A (p-=rfluoro-tributylamine) as supplied :by 
:,~-==•11l,::·ct-F'ackr1rd and as cont:coll8d by HP software und,.:=c the 
.u.ii.:l-ra.n-).:: auto ·tine frcgru1u. 
Salvant delay= 8 ~in. 

aall D.at~ctor/GC Analysis Conditions: 

6' x 1/8" ·reflo.o, Chromosil 310 analytical column 
45 d8grees c, isotharnal 
V~l~e oven & transfer line Temp. 105 degrees C. 
Carrier gas is nitrogen, flow rate 18 cc/min. 
oxygen oxid~tion gas, flow rate 18 cc/min. 
~u~rtz tuba oxidation ov~n Temp. 650 deg~ees c. 

r 
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11 nT~) Designation: D 3588 - 98 (Reapproved 2003) cmuf' •UL .. 
INTliRNATIONAL 

Standard Practice for 
Calculating Heat Value, Compressibility Factor, and Relative 
Density of Gaseous Fuels 1 

1"11" .,tand:inl ,s 1,sucd under lhc lix,·d dc"gnatiun D 35Xh; the 1111111hcr 1111111cd1a1dy 1',1ilim111g the ,k·sigrrntiun md1.:atcs the \·<':tr .,r 
1\riµ111,1I :itlt'1ption (Ir, in lhc cm .. c of r\!visn)II, th(' ~i:-:tr ",r la~t l'l'\ 1:-.lllll. :\ m1mh-.:·r 111 p,1re111l11::-1..·:-. int.licJh:s lhc year uf Ja:-.1 1vnppr;n ~11. ,\ 
,upcr,cnpl q1silllll (E) ind,catcs :in ,·dilorial change since the la,t re,isinn ,ir rc,1ppn,v:il. 

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 ( I 5.6°C)) for natural gas 
mixtures from compositional analysis.2 ft applies to all com­
mon types of utility gaseous fuels, for example, dry natural gas, 
reformed gas, oil gas (both high and low Btu). propane-air, 
carburctcd water gas, coke oven gas, and retort coal gt1s, for 
which suitable methods of analysis as described in Section 6 
arc available. Calculation procedures for other base conditions 
arc given. 

I .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 puqmrl to address all oj' thL' 
sc1/c·(v concerns. if' any, associated with its use. It is the 
respomibili~v ,?f' the user <?I' this standard to establish appro­
priate ,\'t//iHy and hrnlth practice.1· and dctw-mine the app/il'{l­
hili~v <>l rcgulatm:v limitations prior to use. 

2. Referenced Documents 
2.1 ASTM Standards: 
D 1717 Method for Analysis of Commercial Butane-Butene 

Mixtures and lsobutylcnc by Gas ChromatographyJ 
D 1945 Test Method for Analysis of Natural Gas by Gas 

Chromatography4 

D 1946 Practice for Analysis of Reformed Gas by Gas 
Chromatography4 

D 2163 Test Method for Analysis of Liquetied Petroleum 
( LP) Gases and Propane Concentrates by Gas Chromatog­
raphy5 

' Thi, practice is under rhe J1tris<.lict1on of .\STM (\1111111111,e llfl3 on G:isc,111, 
h,d, amt " lhc direct rc,p,ms1hility ,if Subcommittee 1)03.03 on Dctermm,111011 ol 
I lc.,trng Value .,nd Rda11ve Uens1ty ,11' tia,cous l·ucb. 

C:irr.·111 ,•di1ion ,1pprnwd '1,fay I 0, 2UIIJ. l'uhli>hcd .\1:,y 2(JIH. On~rn:dly 
.. ppn,h:J rn J 1J'JS. l.a!<tl prl!viou:,,. ..:Ji1ion approved in I tJ1)H a~ D 3:'HM -· lJX. 

: ,\ 111\m! ri1;onn1s -:alculJt1on of L.(1:1') at holh 11:.t!-I! ,:omht1011s ,me.I h1:;hcr 
prc:.~11re~ 1..:,111 h\!: m~u.k ,.,~111g the ,.1lcul~11ion prncl!durcs m •·compr,::-.:-.1h1l11y ,iml 
:-,,:p1..•r l'tunpre:..!-1hil1ty for .\~1tur~11 (ia!-> and Other llydrocarhon Gaf.1..•s:· ,\mi:n~Jn 
, ;,.., :\:-;-.1h.'.J;ifion rr~m~m1:,,.,1on M,:,1~arcmcn1 Comrmttcc fh·ptlfl :,,.., ,\(j,\ Cat. \.o. 

X<): 2~5. : %~ . . \(i,\. l 51 ~ \Vd,011 ntvd .. ,\rl,11,,1011. V;\ 2220'1. 
' ! )1·,cnntt11t1L:'d. SL:'t: ! '>l\: . l1111110/ ll,,11k 11/. ISi]/ S1w1,ltm/.,. \'ill 1):'.0 i. 
'. l,umul /Jw1A 11/. l.'t/"\I S1u11cl,ml\, \:ol 05.06. 
, .·lwwal ll111Jk 11{.-IS7~\I .\'tandanb. \ lll 05.0 I. 

D 2650 Test :'vlethod tor Chemical Composition of Gases by 
\.foss Spectrometry' 

2.2 GPA Standarc/.y: 
GPA 2145 Physical Constants for the Paraffin Hydrocarbons 

and Other Components in Natural Gas" 
GPA Standard 2166 Methods of Obtaining Nutural Gas 

Samples for Analysis by Gas ChromatogruphyC' 
GPA 2172 Calculation of Gross Heating Value, Rdative 

Density, and Compressibility Factor for Natural Gas 
Mixtures from Compositional Analysis6•7 

GPA Stand:ud 2261 Method of Analysis for Natural Gas and 
Similar Gaseous Mixtures by Gas Chromatography() 

GPA Technical Publication TP-17 Table of Physical Prop­
erties of Hydrocarbons for Extended Analysis of ~atural 
Gases'' 

GPSA Data Book, Fig. 23-2, Physical Constants'' 
2.3 TRC Document: 
TRC Thermodynamic Tablcs-Hydrocarbonsx 
2.4 ANSI St'1nd'1rd: 
ANS[ Z 132.1-1969: Base Conditions of Pressure and 

Temperature for the Volumetric Measurement of Natural 
Gas"·t 11 

3. Terminology 

3.1 D~'fi11itionv: 
3.1.1 British thcrma/ unit-the defined International Tables 

British thermal unit (Btu). 
3. 1.1.1 Di.1T11s.Yion-The defining relationships arc: 

I Btu•lb 1 = 2.326 J•g t (exact) 
I lb - 453.59'.! 37 g (exact) 

1
• ,'\\';.til:ihl~ from Gas Pml!~!<ri~nr:-- A!<-:,,,1ll!1atil,n, 6526 t:. hOth. Tuba. OK 7--1-1-'5. 
'The "'k .,ll!tree of ,upply ot' rite prn~ram in ~llh~r ll,\SI(' "" l·OKTR:\.\ 

~11i1ahl-:- for nmnmg nn compuh:."r!-- kn0\"'11 to lhc committ-:oc! ar lh1s tmw 1;-, rile I i.1~ 

1>mci:!'-:-i1>rs ,\ .... ~11c1,1tum. If yn11 arc :1n·.m.: 11f alh.'m:111\•c .-.:1ppl1cr~. ph.':1!-l~ pn1\ 1d..: rh1!<1 
111fon11Jt1011 hl ,-\ST!\-1 I r,tcm~1ti(1nal I lcadqua11"'r!--. , 1nur L·nmmi:nrs "111 n.:cl!i\\! 
~.m.•ful t:0J1:-!llcrat1on al .a mcding of th~ ft'!-J)OnZ\itill." kchnical t:,1mm:tk'c! 1. ,..,.h,ch 
you 111ay .1111.!'nd. 

",\-.:11k·1hl1.• frnm Th,:rmm.J)'njm1c:- l{..:~1.•Jrch Ci!nter. lhl!' r\':\.1:-..\&.\1 L':;:n!r..1ty. 
(.'0111.•~c S1;11111n. TX 7:-X➔ .l-.~ I; I. 

·· ,.\\ailahlc fnim th\! :\rn~rii:Lln ~.1!1011:il :,i1;.111d:1nb l:i:-.t:t~1rc. 25 \\· . ..J]rd St.. Jth 
t-:nor, :\,•w York.:\ Y ,111).«,. 

.1, ~ur110rr1n!,! dar~, h~1\ c hc..:n tik·d at. \ST\:I hlll!m,1t1or:al ll1.•:.idL1u~1rJl.!r-. .111d may 
lw c>ht:,111e,I hy rcq•,,c;t rni, Rc,c,,rch Report RR: l)flJ. : Olli. 

(:cpyr.ght •": ASTM lnt&mat1cnal, ~ 00 Barr Harbor Drive, PO Box C700, '."JHs.l Ccn;,t!ot'or.11:e,,, PA ~9428-2959, U1Med ::tales. 
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By these relationships. l Btu~ I 055.055 852 62 J (exact). For 
most puq,oses. the 1,alue (rounded) I Btu = 1055.056 .J is 
adequate. 

3.1.2 comprcssihi/ity ji1ctor (:)-the ratio of the actual 
, olume of a gi\,en mass of gas at a specified temperature and 
pn:ssure to its volume calculated from the ideal gas law under 
the same eonditions. 

3.1.3 gross h<!aring rnh,c-the amount of energy transforrcd 
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. rr the 
gross heating value has a volumetric rather than a mass or 
molar basis, a base pressure must also be specified. 

3 .1.4 11<!! hearing ra/11c-the amount of energy transferred 
as heat from the total, ideal combustion of the gas at standurd 
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 heuting 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 clensio-~the ratio of the density of the gas­
eous fuel, under observed conditions of temperature und 
pressure, to the density of dry air (of normal carbon dioxide 
content) 11t the same temperature and pressure. 

3.1.6 standard cubic: .fimt <>l gas-the amount of gas that 
occupies I re (0.028 111'

1
) at a temperature of 60°F ( I 5.6"C) 

under " given busc pressure and either saturated with water 
vapor (wet) or free of water vapor (dry) as specified (sec ANSI 
Z 132.1 ). In this practice, calculations have been made at 
14.696 psia and 60°F ( 15.6°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 he 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 Symbols: 
3.2.1 Nomenclature: 
3 .2.1 . l B-sccond vi rial coefficient for gas mixture 
3.2.1.2 v~ -summation factor for calculating real gas 

correction ( alternate method) 
3.2.1.3 (cor)--corrcctcd for water content 
3.2.1.4 (dry)--valuc on water-free basis 
3.2.1.5 d--density for gas relative to the density of air. 
3.2.1.6 d"-ideal rclativc density or relative molar mass, 

that is. molar mass of cas rclativc to molar mass of air 
3.2.1. 7 G'"-molar ~rnss ratio 
J.2.1.8 H;;; -gross heating v,ilue per unit mass 
3.2.1.9 Hi' -gross heating \oaluc per unit volume 
3.2. l. lO u;;' -gross heating value per unit mole 
.1.2.1.11 1,::: -net heating \oalue per unit mass 
3.2.1.12 Ii','' ------net heating value per unit volume 
3 .2.1 .13 1,;;1 --net heating value pcr unit mole 
3.2.1.14 a, b, c-in Eq I, integers required to balance the 

equation: C. carbon; H, hydrogen; S, sulfur; 0, oxygen 
3.2.1.15 (iJJ-ide,1' gas state 
3.2.1. I 6 (Ii-liquid phase 
3.2.1.17 ;\,/-molar mass 

Copyright by ASTM lnt'I (all rights reserved); 
2 

3.2.1.18 111-nwss flow rate 
3.2.1.19 11--numbcr of components 
3.2.1.20 ?-pressure in absolute units (psia) 
J.2.1.21 Q"':__ideal energy per unit time released as heat 

upon combustion 
3.2.1.22 R---g11s constant. I 0.7316 psia.ft·'.'( lb mol•Ri in this 

practice (based upon R ,- 8.314 48 .l.1(1110l•K)) 
3.2.1.23 (sat)-denotes suturation value 
3.2.1.24 T-ahsolute temperature, ''R ,;F - 459.67 or K ·· 

°C - 273.15 
3.2.1.25 , T. PJ-valuc dependent upon temperature and 

pressure 
3.2.1.26 l'-gas volumetric flow rate 
3.2.1.27 .r--molc fraction 
3.2.1.28 Z-gus compressibility fi.1etor repeatability of prop-

erty 
3.2.1.29 8-rcpcutability of property 
3.2.1 .30 p-dcnsity in mass per unit volume 
3 .2.1.31 L;'_ 1 ·-property summed for Components 

through n, where II represents the total number of components 
in the mixture 

3.2.2 Supascripls: 
3.2.2.1 id--idcal gas value 
3.2.2.2 /-liquid 
3.2.2.3 <r-valuc at saturation (vapor pressure) 
3 .2.2.4 '-reproducibility 
3.2.J Suhscripts: 
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 /,-relative number of atoms of hydrogen in Eq 
3.2.3.4 c-rclative number of utmns of sulfur in Eq I 
3.2.3.5 j-property for componcntj 
3.2.3.6 ii-non-ideal gas property for component ; 
3.2.3.7 ij-11011-idcal gas property for mixture of i andj 
3.2.3.8 fj-11011-ideal gas property for componentj 
3.2.J.9 11~value for water 
3.2.3.10 I-property for Component I 
3.2.3.11 2-propcrty for Component 2 

4. Summary of Practice 

4.1 The ideal gas heating value and ideal gas relative 
dcnsity at base conditions ( 14.696 psia :md 60cF (5.6QC)) arc 
calculated from the molar composition and the respective ideal 
gas values for the components; thesc values arc then adjusted 
by means of a c11lculatcd compressibility factor. 

5. Significance and Use 

5.1 The heating va!Ut: is a measure of the suitahility of a 
pure gas or a gas mixture for usc as a ti.1cl; it indicates the 
amount of energy that can be obtained as heat by burning a unit 
of gas. For use :JS heating agents, thc rclative merits of gascs 
from dilfrrcnt sources and having different ..:ompositions can 
bc comparcd readily on thc basis of thcir hcatinc values. 
Thcrcfore, the heating value is used as a parn,~ctcr for 
determining thc price of gas in custody transtcr. It is also an 
essential factor in calculating the dliciencies of t:ncrgy con­
version devices such as gas-fired turbines. Thc heatinl! v:ilucs 
of a gas depend not only upon the temperature and p~cssure. 
but also upon the degree of saturation with \\-atcr vapor. 
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However, some calorimetric methods for measuring heating 
values arc based upon the gas being saturated with water :11 the 
specified conditions. 

5.2 The relative density (specific gravity) of a gas quantifies 
1hc density of the gas as compared with that of air under the 
same conditions. 

6. Methods of Analysis 

o. I Determine the molar composition of the gas in accor­
dance with any ASTM or GPA method that yields the complete 
L'Omposition. 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 %, 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, pcntancs, hcxancs, butcncs, and 

so forth). Any group used must be one of those listed in Table 
I for which average values appear. The following test methods 
arc applicable to this practice when appropriate for the sample 
undcrtcst: Tcst :vkthods D 1717. D 1945, D 21 (i3. 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 Hi,S,ti,/) + 111 + h/4 + ,·)(},(id) ,,CO:tidl -· th12)H:Oii./or/) 
+ ,:SO:Ut!) \ I J 

where id denotes the ideal gas state and / denotes liquid 
phase. The ideal nct 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'.'.' 

TABLE 1 Properties of Natural Gas Components at 60"F and 14.696 pslaA 

Molar Mass, Molar Mass, 
Ideal Gross Heating Value0 Ideal Net Healing Value Summation 

Compound Formula 
lb·lbmol 18 Ratio, G'"c Hi~1' H'.~' Hf, 11;1' h'.~ I h'" Factor, b,, 

'' psia-1 
kJ · moI··· 1 Btu· lbm·1 Btu· w• kJ · mol 1 Btu· lbm··1 Btu· fr' 

Hydrogen H, 2.0159 0,069 60 286.20 61022 324.2 241.79 51 566 273.93 0 

Hallum He 4.0026 0.13820 0 0 0 0 0 0 0 

Waler H00 18.0153 0.622 02 44.409 1059.8 50.312 0 0 0 0,0623 

Carbon monoxide co 28.010 0.96711 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 02 31.9988 1.1048 0 0 0 0 0 0 0,0073 

Hydrogen sulfide H2 S 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 1.5196 0 0 0 0 0 0 0,0197 

Air 
,. 

28.9625 1.000 0 0 0 0 0 0 0 0.0050 

Methane CH,. 16,043 0,553 92 891.63 23 891 1010.0 802.71 21 511 909.4 0.0116 

Ethane C2Hr. 30.070 1.038 2 1562.06 22 333 1769.7 1428.83 20 429 1618.7 0.0239 

Propane C:,HH 44.097 1.522 6 2220.99 21 653 2516.1 2043,3 19 922 2314.9 0.0344 

/-Butane C.1H10 58.123 2.006 8 2870.45 21 232 3251.9 2648.4 19 590 3000.4 0,0458 

,1-Butane C4 Hm 58.123 2.006 8 2879.63 21 300 3262.3 2657.6 19 658 3010.8 0.0478 

,-Pentane C,,H 10 72.150 2.491 2 3531.5 21 043 4000.9 3265.0 19456 3699.0 0.0581 

11-PP.ntane C,H12 72.150 2.491 2 3535.8 21 085 4008.9 3269,3 19481 3703.9 0.0631 

n-Hexane c.H, 4 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 20839 5502.5 4501,9 19315 5100.3 0.0944 

n-Octane CHH1H 114.231 3.944 1 5515.9 20 759 6248.9 5116.2 19 256 5796.2 0.1137 

n-Nonane C,,H=-o 128.258 4.428 4 6175.9 20701 6996.5 5731.8 19213 6493.6 0.1331 

11-Decane C,0H22 142.285 4.9127 6834.9 20 651 7742,9 6346.4 HI 176 7189.9 0.1538 

Neopenlane C,,H,, 72.015 2.491 2 3517.27 20 958 3985 3250.8 19 371 3683 

2-Methylpentane C,;H14 86.177 2.975 5 4190.43 20905 4747 3879.6 19355 4395 0.080 

3-Melhylpentane C,.,H, 4 86.177 2.975 5 4193.03 20 918 4750 38822 19 367 4398 0.080 

2,2-Dimethylbutane C,H,4 86.177 2.975 5 4180.63 20 856 4736 3869.8 19 306 4384 0.080 

2,3-0,methylbutane C,,H,. 86.177 2.975 5 4188.41 20 895 4745 3877.5 '.9344 4393 0.080 

Cydopropane C.,H,, 42.081 1.452 9 2092.78 21 381 2371 1%9,6 20 020 2220 

Cyclobutane C4 Hn 56.108 1.937 3 2747.08 21 049 2747 2569.4 19 688 2911 

Cyclopentane C,,H,.; 70.134 2.421 5 3322.04 20 364 3764 3100.0 19 003 3512 

Cyclohexane C0 H,2 84,161 2.905 9 3955.84 20 208 4482 3689.4 '.8 847 4180 

Ethyne (acetylene) C,H, 26,038 0.899 0 1301.32 2'. 487 1474 1256,9 20 753 '424 0.•J21 

E:.thene (ethylene) C0 H., 28,054 0.968 6 1412.06 21 640 1600 :323.2 20 278 :499 0.020 

Propene (propylene) C,Hr. 42.081 1.452 9 L.059.35 21 039 2333 1926.1 HJ 678 2182 0.033 

Benzene C, .. H11 78.114 2.697 1 3202.74 18 177 3742 :i169.5 17 444 '.l5<.J1 iJ.,]69 

Butanes 1ave) C4H•o 58.123 2.G06 8 2875 2'. 266 3257 2653 '.9 b23 oC06 G.')46 

Pentanes \ave) C,,H, 2 72,150 2.491 2 3534 21 056 4003 3267 '.9 469 ~702 OJJ62 

Hexanes (ave) C,-H 14 86.177 2.975 5 4190 20 904 4747 3879 '.9 353 4395 1),080 

:lutenes (ave) C4 Ha 56.108 1.937 2 2716 20 811 3077 2538 19 450 2876 1),046 

Pentenes (ave) C .. H,o 70,134 2.421 5 3375 20 691 2824 3153 '.!) 328 3572 0.060 

A Th,s table ,s ccns,stent w,th GPA 2145-89, but 11 ,s necessary to use the va:ues from the rrost recent edition of GPA 2145 for custody transfer calcu at:ons. 
11 1984 Atomic Weights: C = 12.011, H = 1.00794, 0 = 15.9994, N = 14.C067, S = 32.06. 
c Moiar rrass rat:o ,s the ratio of the mo,ar mass of the gas to that of a,r. 
r, Based upon :deal reaction: the entry for water represents the total enthnlpy of •✓aponzat,on. 
· Compos,t.on from: F. E. Jones, J. Res. Nat. Bur. Stand .. Vol. 83. 419. 1978. 
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-- H'., . the ickal enthalpy of "aporization. which is somewhat 
l:1rger than the enthalpy of vaporization H'., ·- Hu-' . 

7.1.1 Because the gross heating value results from ,Ill ideal 
combustion reaction. ideal gas rclntionships apply. The ideal 
gross heating value per unit mass for a mixture, H;;; , is: 

" j/ 

H;:'. 00 L x,.11,H;;:, ,' ~ x,M, 
I 1=··1 

(2) 

where: x
1 

is the mole fraction ofComponcntj. :Hi is the molar 
/Ila.l's <1f'Compone111jjin111 foh/e I, and II is the total 1111111/)('r 
,f l'OJll/)(1/1('/l(S. 

7.1.2 H:;;_, is the pun: component, ideal gross heating vain,;: 
per unit mass for Component_; (at 60-:F (15.6''C) in Tabl.:: I). 

Values of H;;: ar.:: ind.::pcndent of pressure, but they vary with 
temperature. 

7.2 Ideal Gas DC'nsit11 

7.2. I The ideal gas density, p'.1, is: 

" 
p"' ~ 1P1Rn L x,M, = MP/RT 

1··1 
(3) 

where: Mis the molar mass of the mixture, 
II 

M·~ _L x/vl, 
,=1 

(4) 

P is the base pressure in absolute units (psia), R is the gas 
constant, I 0. 7316 psia.ft3/(lb mol•0 R) in this practice, based 
upon R = 8.314 4~ J/(mol•K), T is the base temperature in 
absolute units (''R -- ''F + 459.67). Values of the ideal gas 
density at 60''F ( 15.h''C) and 14.696 psi a are in GPA Standard 
2145. 

7 .3 Ideal Relative Densitp: 
7.3.1 The ideal relative density d" is: 

II 

d" - ~ x,c'1 •, ~ x/vl,l;it,, " ,14/;'vf., 
.1=1 

(5) 

where: M,, is the molar mass of air. The ideal relative density 
is thc molar mass ratio. 

7.4 Gross Heating Vi1l11e per Unit Volume: 
7.4.1 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 

Ii'.''' p"' H:;: - ~ x,Ji'.'~ ,=; 
(II) 

1-1'." is the pure component gross heating value per unit 
./ 

volume for Component/ at specified temperature and pressure 
(60"F (15.6°C) and 14.696 psia in Table I, ideal gas values). 

7.4.2 Conversion of values in Table I to ditlerent pressure 
bas.::s results from multiplying by the pressure rntio: 

lf'."tl'J /1" 1 1/'- 14.6%JXl'/14.6% 

7_5 Real Ga.,· 1;-,/11es-Compn•.uihili~1· Factor: 

7.5.1 The compn::ssibility factor is: 

/., 1:1'1 .: ,, .. ,_,. '" , .I11'.Rn1,. 

17) 

1vhere p is the real gas density in mass per unit volume . .-\t 
cnnditiuns m:ar ambient. the truncated virial equation of state 
satisfi1ctorily represents the volumetric behavior of natural gus: 

/. (J'.PI= I -'- 8/"RT 

where 8 is the second virial coetticicnt for the !las mixture. 
The second virial cocflicicnt for a mixture is: ' 

11 II 

~~.r,rp, 
,-1,-, 

when: B
11 

is the second virial codficient for Componcntj and 
B,; is the second cross virial coefficient for Components i andj. 
The second virial coefficients arc fonctilrnS of temperature. Eq 
9 can be used with Eq IO for calculation or the compressibility 
factor for the various pressure bases. but it is not accmatc at 
pressur.::s greater than two atmospheres. Special treatment is 
not required for 1--1~ and He at mole fractions up to O.CIJ. 
Calculations ,·an be made with B;, ·= 0 for hydrog.c:n and helium. 

7.5.2 Eq 9 and Eq IO for calculation of ZrT.P) for a gas 
mixture are rigorous but require considerable calculations ,7nd 
information that is not always available. An alternative. up­
proximate expression for Z(T.P) that is more convenient for 
hand calculations is: 

( 11 l 

_ where 1311 = B/RT and ~1311 is the summation foctor fi.lr 
Component). Values of\/~;, ut (iO"F ( 15.6':C) appear in Table 
2. The method based upon Eq 11 has been adopted for this 
practice. 

7.6 Rm/ Ga.,· D,:nsio-; 
7.6.1 The real gas density p at a specific temperature and 

pressure is: 

r, = ri"'tz 1121 

where: p;" and Z arc evaluated at the same temperature and 
pressure. 

7. 7 Real Relative Densi~l': 
7. 7.1 The real relative density d is: 

d-- pip,, ·, M/..,iM,/. ( 13) 

7 .8 Real Hmting Vaine-The real he:1ting value is not given 
by division of the ideal heating value by the compressibility 
factor. Real gas heating values differ from the ideal 1.rns values 
by less than one part in I 04 at 14.696 psia. which is ot· the order 
of the accuracy of the heating values. 

7.9 Gm.1·.1· Hrnting Value ol Water fft£1t Gas: 
7.9.1 If the gas contains water as a component but the 

compositional analysis is on a dry basis. it is necessary to 
adjust the mole fractions to reflect the presence of water. The 
corrected mole fractions are: 

( I.J) 

The mole fraction of water can range from zero up to the 
saturated 1-alu.:. The saturated ":due for x,, is, assumin!! 
Raoult's Law: 

I 15) 

where: P'. is the vapor pressure of water 10.256 :,,, psia a1 

<10'1F ( 15.6':C)). 
7.9.2 T.::chnicallv, wat.::r has a !.!ross hc,1tin!.! value rhc ideal 

enthalpy of comle~sation. If only the 1~atc; that is fi.xmcd 
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TABLE 2 Example Calculations of Gas Properties at 60°F and 14.696 psla (Gas Analysis on Dry Basis)" 

:--J.,11 Division uf H,·"1 by 7. docs not give a real gas healing 1-alm: b111 rather an ilka\ ~as h..:aling valu..: per real .:ubic led . .-\ny digits carric•d b..:yond 
I part in !000 arc nol signil1cant but only allicviatc roundoff error. Although COc lrns a c:irbon ;1lm11. its <l 0 because it is nol part of the fuel formula 

C .. Hw'i..,-
Compound X; O; 13, 'I, Hv," a;•:f 

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 
,-Butane 0.0083 4 10 0 3251.9 2.006 80 
n-Butane 0.0'08 4 10 0 3262.3 2.006 80 
,-Penlane 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 1.51!160 

Summation 1.0000 

11Xw = (0.256 36)/14.696 = 0.0174 
Gin (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 air) = 0.6991 (0.9996)/0.9968 = 0. 7011 
G (dry gas, sat air)= 0.6991(0.9995)/0.9968 = 0.7010 
Hvd (dry gas, dry air)= 1179.7 Btu·ft•" 
Hv"'(satgas, 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)1"(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 
{Hv''1/Z}(dry gas, dry air)= 1179.7/0.9968 = 1183.5 Btu·ft-'1 

{HV''1/Z) (sat gas, dry air)= 1159.1/(0.9964) = 1163.3 Blu·lt-0 

during the combustion condenses, then the heat released upon 
combustion of a wet gas with dry air becomes: 

H::' (wet ga.~) -= (I·· -x,, )H,:' (dry gas) (16) 

For water-saturated gas. x11• at 60° F ( 15.6° C) is 0.256 36IP1, 
where P,. is the base pressure. Eq 16 is ,1dcquatc for custody 
transfer applications as a matter of definition. However, this 
equation docs not uccuratcly describe the effect of water upon 
the heating value. Appendix XI contains a rigorous examina­
tion of the effect of water. 

7. IO Ca/culatio11 '!l the Ideal Energy Rd cased as Heat: 
7. I 0.1 When multiplied by the gas flow rate, the ideal gross 

heating value provides the ideal energy released as heat upon 

combustion, Q"1 
• un ideal gas property: 

( 17) 

where ,nis the mass flow rate. For an ideal gas, the mass flow 
rate is related to the volumetric flow rate, ,;,,i . by: 

and 

f}' 1 I''' H,' 1 
1 I'll 

7.10.2 The ideal gas flow rate is related to the real gas flow 
rate by: 

I'" . V/. 

where i· is the real gas volumetric 11ow rate and ZrT.P) is the 
real gas compressibility factor at the same T and P. Hence. 
combining Eq 19 and Eq 20 gives: 

5 

b, X/t, x,ll, x;y; x, Hv;' x, G;1 x,b, 

0.0116 0.8302 3.3208 0 838.5 0.4599 0.009 63 
0.0239 0.1490 0.4470 0 13 1 .8 0.0773 0.001 78 
0.0344 0.1317 0.3512 0 '.'.0.5 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 ll.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 tJ.0089 0.000 24 

0 0 0 0 0 0.0000 0.000 00 
0.0044 0 0 0 0 il.0031 0.000 01 
0.01fl7 0 0 0 0 0.0307 0.000 40 

1.2333 4.4192 0 117!l7 1),6991 0.014 81 

(:! I) 

:--Jon I-The id,ml energy released per unit lime as heal upon com­
bustion, Q"' , can be calculated using the mass flow rate ( Eq 17). the ideal 
gas flow rate ( Eq 19). or the real gas flow rate I Eq 21 ), but is always an 
ideal gas property. Division of' 1-1:'.' by the gas compressibility factor /.O;PJ 
doe, not produce a real gas heating value but only allows calculatiun of' 
(!" using the real gas llow rate rather lhan 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 1000. The extra digits that 
appear in the accompanying tables allevi,1te 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 2172-97, Fig. 23-2 of the GPSA 
Engineering Data Book, GPA TP-17, and the TRC Thcr111ody­
m1mic Tab ks-Hydrocarbons. GPA Standard 2 I 45 is updated 
annually and the values in that standard should be used in all 
calculations. 

'-10:1 :!--Three suun:e, of error mu,t he i:on,idered: error, in heat111g 
valu..:s of the ..:omponenls. errors in rhc calcubt..:d comprc,,ibility l:1ctor. 
and c1-rors in the compo,illon. The 1111ccrt.1in1y f twice th.: ,randard 
deviation) of the tdcal ga, hc:lling 1-alm:, for componcnls should be 
ll.03 '!·;,. Such errors ,1ffoct thc bia, and the al!rccmcm b..:twccn cak11h1tcd 
and mea,ur.:d bt:ating value,. but they do 1101:itfo..:1 th.: precision. Frrur in 
the calculau:d c,m1prcssibility factor varies with lh..: .:ompo,ition of the 
ga~. h111 for natural gas. 1hi, error ,houid he Ie,s than 0.03 °-;, ,ind 
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TABLE 3 Example Calculations of Gas Properties at 60°F and 14.696 psla (Gas Analysis on Wet Basis)" 

\inn Di,-ision 11f H1·' 'by 7. docs not give a n:al gas hl'ating value but rather an ideal gas healing l':11111: per real cubic li:et. i\ny digits carried bcy,md 
I part in I 000 arc 1101 significant but only allicviatc roundoff error. Althouµh CO: has :1 carbon .itmn. its L~ · I) because it is not 1mrt ,if the fuel fi.1rmula 
(',,HµS..,-

Compound x, f',, 

MAthane 0.8157 4 
E.thane 1).0732 2 6 
Propane 0.0431 3 8 
~Butane 0.0082 4 10 
n-Bulane 0.0106 4 10 
1-Pentane 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 
CarbOll dioxide 0.0198 0 0 
Water 0.0174 0 0 

Summation 1.0000 

"G"' (sat gas) = 0.6977 
Z (sat gas)= 1 - [0.015 64)'(14.696) = 0.9964 
Z (dry air)= 1 - [0.0050f(14.ti96) = 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 air)= 0.6977(0.9996)/0.9964 = 0.6999 
1·111° (sat i:ias, dry air) = 1160.0 - 0.9 = 1159.1 Btu·ft-3 

z (sat air)= 1 - [0.9826(0.050) + 0.0174(0.0623))2(14.696) = 0.!1995 
G (sat gas, sat air)= 0.6977(0.9995)/0.9964 = 0.6999 
(Hv"'/Z)(sat gas, dry air)= 1159.1/(0.9964) = 1163.3 Btu·fr" 

G:'1 

0.553 92 
1,03820 
1.522 60 
2.006 80 
2.006 80 
2.491 20 
2.491 20 
2.975 50 
0.13820 
0.967 23 
1.5Hl 60 
0.622 02 

nq.digiblc compared to crrors urising from uncertainty in composition. In 
this practice, the c:rrnrs in the heating values of the componc:nts mid the 
calculated compressibility factor. 1/., are neglected. The precision of the 
111i:thod is related to the repeatability and reproducibility of the analysis. 
i\n example appeurs in . 

N,rr1 3. • ••It is csscntiul to include al I components in the gas sample that 
appear with mole frnctions grcuter than or equal to 0.001 in the analysis. 
Some routine analvsl,s do not dctcm1inc compounds such as He and H~S, 
but these eompou~ds arc: impo11ant 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, &His: 

I ,, 

H '')! ~ [(H'
1 H,''J&x,f ( ,,, 

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 1.0 and the sum of the mole fractions of the other 
components, then 

b, X!,.t, x,f',, XiY, x, Hv.·' x, G'.': x,b, 

0.0116 0.8157 3.2629 0 823.9 0.4518 •1.009 46 
0.0239 0.1464 0.4392 0 129.5 \l.0760 0.001 75 
0.0344 0.1294 0.3451 0 ·.oa.5 0.0657 tl.001 48 
0.0458 0.0326 0.0816 0 26.5 0.0,64 0.000 37 
0.0478 0.0424 n.1oa1 0 34.6 0.0213 0.000 51 
0.0581 0.0152 il.0366 0 "2.2 0.00i6 0.000 '8 
0.0631 0.0123 0.0295 0 9.8 0.0061 0.000 15 
0.0802 0.□ 177 0.0413 0 14.0 0.0088 0.000 24 

0 0 0 0 0 0 0 
0.0044 0 0 0 0 0.0030 0 
0.0197 0 0 0 0 0.0302 0.000 o9 
0.0623 0 0 0 0.9 0.0108 0.001 09 

1.2118 4.3421 0 1160.0 0.6977 O.Q1564 

/ I " -.-, > IH"'&.r]: 
\/ (H''')· 1~ . ' I 

where &x, is the repeatability of the method of analysis for 
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<'producihility-The reproducibility oH' is calculated 
from Eq 22 and Eq 23 using &x';, the reproducibility of the 
method of analysis for Compound j. The difference between 
heating values calculated from analysis obtained in different 
laborntorics is expected to exceed 'oH' for only 5 % of the 
analyses. 

APPE~DJXES 

(:\onmandatory Information) 

XI. EFFECT OF WATER (.;PO:"ti THE HE.\Tll\G VALUE 

XI. I Custody transfer of natural gas uses a simple pricing 
equation that states that the cost of gas is the rate of cnergy 
n:k:ascd 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. Thc flow 
rate of the gas requires knowledge of the compressibility factor 
and the relative density of the gas. All three custody transfer 
properties (heating value. compressibility factor. :md relative 

6 

density) can be calculated from the composition given pun: 
component property tables. The equations fr1r calculating the 
properties of dry natural gas arc well known. but this appcndix 
also presents an account of the dfocts of water contained in the 
gas and in the air used to burn the gus. 

X 1.2 The heating value of a natural gas is the ab~olutc 
valuc of its enthalpy of combustion in an ideal combustion 
reaction. The heating valuc is. thcn.:forc. an itfcal gas propi.:rty 
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that can be calculated unambiguously from tables of pure 
component values and it has no pressure dependence, 

X 1.3 An ideal combustion reaction with fuel and air in th.: 
ideal gas state and the possibility of water in the fuel and air is: 

C,,/1
1
_,.\!idl-'-- (n + [314 + -yH I .J.. EIO:(id) 

--- 0.043 lO(,x -- [3i4-,- -y){ I +- E),\qid) 1Xl.ll 

,-10.1101 62(" -- l:l,4 - -yH I +El+ x,il I .r, -.r, 1Jl'O:lidl 

-1- l,3.728 73\o - j3/-l +- 1)1 I - E) -~ .r,, , I I ·'\ .r, lJ~:(ld) .J.. 111,'. 

·-11:'.lH:<-)1ii/) 

-~lo:>- 0.001 h2(n _,_ [3/4 + -y)I I +fl+ x,J( I -.r, ---.r,-)JCO:lid) 

+ ,(H:O ( itll + 11~, H:O ( I ) + -ySO,1 id) 

+ [3.728 73(n + [3/4 + -y){ I ,- 1:) 

_,_ x/( I - .l',v - x,-UN:lid) 

+ 0.043 83(cx + j3/4 + -y)( I + E)Ar (id) + (<.1 + [314 + -y)EO2(id) 

where: OI, 13, and 'Y arc stoichiometric coefficients, E is the 
fraction excess air, the composition of air is assumed to bi.: that 
of Table XI. I, ,r~ 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, 111

1
, are the moles 

of gas that actually condense, X.- is the mole fraction of CO:: in 
the gas, and x.v is the mole fraction of N:: in the gas. Jf 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 a, 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 fonncd in the 
reaction remains in the ideal gas state, the heating value is 
termed "net." If 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: 

healing value I gross) - heating value \net) = H,, (id) - H,. t /l 
<XI.:!) 

where: 
fl ,- enthalpy, 
/ liquid state, and 
1r - water. 

The quantity H" rid) - H11 (/) 1s the ideal enthalpy of 
vaporization for wati.:r. 

X 1.5 It is possible to calculate a real gas heating value 
rather than using a hypothetical state. but the calculations are 
ti.:dious, the numerical values are negligibly different, and the 
mathematical simplicity of the defining equation is lost. H is 
customary in the gas industry to use gross heating 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. ;,.,,;ote 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 I should not be converted. Conversion to 
another temperature is more complicated. Heating value data 
cxist ut 25°C b:1scd upon the rcuction: 

C,,H11Spd1 + \U + [3/4 + -y)O:!id) ' t.~COC(i,/) + tl3/:!)HCO (/) 
+ -ySO,tidl (X 1.3) 

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) 

(Xl.6) 

and: c..:;1 is the ideul specific heat at constant pressure, r 
denotes reactants and r' denotes products. 

TABLE X1.1 Example Calculatlon of Precision 

Composition, H:- rt:: 
Repeatability Reproducibility 

Compound x, Btu•fl"" l( W.-~J;-,x,f [i H;- H/ )l,x'f l)x
1 { Btu•fr ·')2 i1x', (Btu•tt·-')" 

Methane 0.8302 169.7 0.0010 0.029 0.0020 0.1~5 
Ethane 0.0745 -500.0 0.0002 0.014 0.0004 0.056 
Propane 0.0439 -1336.4 0.0002 0.071 0.0004 0.286 
lsobulane 0.0083 -2072.2 0.0001 0.043 0.,1002 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 G.080 0.0002 0.320 
Hexane 0.0030 -3576.2 0.0001 0.128 0.0002 0.512 
H1?hurr, 0.0003 ,17g.7 0.0001 0.014 O.OC02 O.G56 
N,lrogen 0.0032 1179.7 0.0001 0.014 0.0002 IJ.G56 
Carbon dioxide Q.0202 1179.7 0.0002 0.056 0.0004 11 223 
Total 1.0000 0.702 2.H07 
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:X2. ACCOt'.'ITl:".G FOR WATER 

X2. I 1f the gas contains water lor 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 fraction of water in the gas n.:sults from the 
definition of relative humidity: 

tX2.I) 

I Based upon one mole of the fuel C.,HµS-y) where Ir~ is the 
relative humidity of the gas, P;; is the vapor pressure of water, 
and 11

11 
denotes moles of water. For saturated gas h~ is unity. 

Rearranging Eq X2. I gives the moles of water: 

The corrected mole fractions then become: 

.r, (cor) • .r,[ ~] ··•· x,[ 1 + .r.,,\ 1 .r,,)] ( I .r)x, 
(X2.3) 

and the heating value becomes: 
N 

H,.·111 -== ( I x
11
.)~ x~J,:r H,·;'' 

,.cJ 
(X'.!.-1) 

where water is not included in the N components of the 
summation. If the compositional analysis determines x.,. and 
water is included in the ,Y components of the summution: 

.\· 

Jll"1
' •• ~ x:•·i, Hv:" xwH,.;:' (X2.5) 

i=l 

X2.2 lt is necessary to remove the effect of water because, 
although water has a het1ting value, it is only a condensation 
efli!ct. Water carried by wet gas (spectator water) does not 
actually condense, and only water forrncd 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 sinmtions, the question becomes much more 
complicated. It 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!ascs and the remainder condenses. It is possible to account for 
thi.:si.: effects in ti l!Cncral manner. To do so, it is ncccssary to 
calculatc 1i.~. , n'.'. . n:, , and n'., . 

IT'. [I + l.1\ -~ .r,. ):'( I - .,._._ .r, I .1. ,r'.] ~ h '!~'.;P (X~.6) 

IT.:.·= \/r'l~'.Plil( 1 -.r, -.1·,.)1 I -lr'J''.I') 

II',: l-1.77-118(1.~ ·-· [1,-1 J. -y)(I ·- f) ,_ 11;:J ~ /,"/1'.:lf' (X2.7) 

,,:: -~ -1.77-1 IXl<x ~- f:3/4 -1- -y)I I ·'- fl(/T°'f~'./l'l/t I /t"P,'. .. I') 

,,'., I {.-1 - 'Y + IX., - .r, .)/1 I .I\ .r1-I-'- l•~ + !31-I-'- 'Yi[0.001 6:!( I - e) 

IX:!.~) 

n;, : (o: ~ -y + Lr., + .rel/( I x_\i ·· .r<') -r (ct+ 13/4 + -y)(.0.001 62( I 
t- f) 

+J.728 73( I ,_ E) ·r· 0.043 83( I + E) + eJ}u~:11')/( I - /','..Pl 

n~,. = r.,3/:! + n~. + n::. n~.. lX::!.9) 

where: h,, is the relative humidity of the air. Eq X2.6 and Eq 
X2.7 are refi.1rmulations 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: [3/2 ure the moles of water formed by the 
reaction, n-~. + 11;:. arc the moles of water that enter with the gas 
and air, 11:, :ire the moles ofwatcr that saturate the product gas, 
and ,,'.,. arc the moles of water that condense. Therefore, the 
complete correction for the effect of water on heating value is: 

H::' = H:" (Eq X:!.4 or Eq X2.5) + (/r~P,'.IP)lt I .r,, .r,.H I lt"P','.JP) 
(X2.I0) 

+ -1.774 18(l~-,- fl/4 + y)1 I - e)(/t''l~'.il')/1/ ·· h"f','/Pl l,1.t -1- "I 
+ l.\"

11 
.\

1
.) 

(I x,, x,J +(ct+ 11/4 +'/)13.77418-0 4.77418eJ] 

X 11~'.Jl')lf I - V'.)}H:;'J 

X2.4 Depending upon the relative humidities of the gas and 
air, the obsl!rved 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'" is );!rearer than that 
calculated by Eq X2.4 or Eq X2.5. That critic.ii 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= 0. 793 45. 

X3. REAL GAS PROPERTIES 

X3. l In principal. we have enough information to convert 
the heating value to a n:al gas property (it is not necessary to 
do so for relative density because the molar mass ratio, G"'. is 

the desired property). This is simply a matter of evaluating the 
integral: 

~ 
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(X3.I) 

1X3.2) 

where ,,- is the molar volume. The temperature dependence 
nf h must be defined. but in the custody transfer region it is 
easy to do so. The products and reactants again correspond to 
Eq X 1.3. 

X3.2 While it is obviously possible to make the required 
calculations to convert the heating valm: into a n.:al gas 

property. it serves no custody transfer purpose to do so. As we 
have s1.:1.:n, the cost equation is unchanged: the calculations 
while obvious arc tedious. /fr is slightly ditforent from /fr'" 1 

because the base pressure is low; the likelihood of having all 
the information required to use Eq X3. l is remote. The heating 
value is defined in a hypothetical state. It is not possible. at 
base conditions, to have all the water formed in th1.: n:action be 
either all gas or all liquid: some of the water formed is in cach 
state. Thus. if the ddinition is of a hypothetical state, using a 
hypothetical real gas rather than an ideal gas state adds nothing 
but complexity. 
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CARS Method 2 Flow Rate 

Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 

Date: 10/12-13/05 

STANDARD TEMPERATURE Degrees F 68 

RUN NUMBER ****** 1 2 3 
DATE ****** 10/12/05 10/12/05 10/13/05 
CLOCK TIME: INITIAL ***'kk* 822 1204 942 
CLOCK TIME: FINAL ****** 1125 1402 1142 

AVG.STACK TEMPERATURE Degrees F 1614 1636 1691 
AVG. SQUARE DELTA P Inches H20 0.1346 0.1312 0.1323 
BAROMETRIC PRESSURE Inches HG 28.60 28.60 28.70 
SAMPLING TIME Minutes 90 90 90 
SAMPLE VOLUME Cubic Feet 103.630 105.435 111.801 
AVG. METER TEMP. Degrees F 79 92 97 
AVG. DELTA H Inches H20 3.76 3.80 4.40 
DGM CALIB. FACTOR M ****** 0.9856 0.9856 0.9856 
WATER COLLECTED Milliliters 184 202 237 
CO2 Percent 8.10 8.33 8.63 
02 Percent 11.92 11.64 11.23 
co Percent 0.00 0.00 0.00 
CH4 Percent 0.00 0.00 0.00 
N2 Percent 79.98 80.03 80.14 
STACK AREA Square Inches 12868.0 12868.0 12868.0 
STA TIC PRESSURE Inches WG. -0.005 -0.005 -0.005 
PITOT COEFFICIENT ****** 0.84 0.84 0.84 
SAMPLE VOLUME DRY DSCF 96.62 95.99 101.34 
WATER AT STD. SCF 8.7 9.5 11.2 
MOISTURE Percent 8.2 9.0 9.9 
MOLE FRACTION DRY GAS ........ 0.92 0.91 0.90 
MOLECULAR WT.DRY lb/lb Mole 29.77 29.80 29.83 
EXCESS AIR Percent 130 123 113 
MOLECULAR WT. WET lb/lb Mole 28.80 28.73 28.66 
STACK GAS PRESSURE Inches HG 28.60 28.60 28.70 
STACK VELOCITY AFPM 920 903 922 
VOLUMETRIC FLOWRATE, DRY STD. DSCFM 18364 17674 17474 
VOLUMETRIC FLOWRA TE, ACTUAL ACFM 82243 80692 82388 

Horizon Air Measurement Services, Inc. 



EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare #2 (John Zink) 

Date: 10/12/05 
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 2055 

11.92 % 

28.60 

HHV LLV Exp Factor 
MOLE% btu/ft3 btu/ft3 dscf/scf fuel 

0.94 0.009 
13.62 0.136 
37.97 0.380 
46.85 473.19 426.05 4.015 
0.62 10.97 10.04 0.095 

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 

100.00 484.16 436.09 4.63 

CALCULATIONS 

= (scf exhausUscf fuel)/(btu/scf fuel)*(1000000 btu/MMbtu) 

9573 dscf/Mmbtu 

W07043.Flare2.Test.JohnZink.xls 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare #2 (John Zink) 

Date: 10/12/05 
Job #: W07-043 
Run#: 2 ---------

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 

Barometric Pressure 

COMPONENTS 

Oxygen 
Nitrogen 

Carbon Dioxide 
Methane 
Ethane C2 

Propane C3 
I so-Butane C4 
N-Butane 

lso-Pentane cs 
N-Pentane 

Hexane C6 
Heptane C7 
Octane CB 
Nonane C9 

Total 

EPA F-Factor 

Horizon Air Measurement Services, Inc. 

deg.F Std. Temp. 68 
psi 
cfm Fuel Flow 2055 

11.64 % 

28.60 

HHV LLV Exp Factor 
MOLE% btu/ft3 btu/ft3 dscf/scf fuel 

0.56 0.006 
12.01 0.120 
38.68 0.387 
48.17 486.52 438.06 4.128 
0.58 10.26 9.39 0.088 

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 

100.00 496.78 447.45 4.73 

CALCULATIONS 

= (scf exhaust/scf fuel)/(btu/scf fuel)*(1000000 btu/MMbtu) 

9520 dscf/Mmbtu 

W07043.Flare2. Test.JohnZink.xls 

deg. F 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare #2 (John Zink) 

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 11.23 

Barometric Pressure 28.70 

COMPONENTS MOLE% 

Oxygen 0.63 
Nitrogen 12.51 

Carbon Dioxide 38.55 
Methane 47.74 
Ethane C2 0.58 

Propane C3 
I so-Butane C4 
N-Butane 

lso-Pentane cs 
N-Pentane 

Hexane ca 
Heptane C7 
Octane CB 
Nonane C9 

Total 100.01 

deg.F 
psi 
cfm 
% 

Date: 10/13/05 
Job#: W07-043 
Run#: 3 

Std. Temp. 

Fuel Flow 

HHV LLV 
btu/ft3 btu/ft3 

482.17 434.15 
10.26 9.39 
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 

492.44 443.54 

CALCULATIONS 

68 

2072 

Exp Factor 
dscf/scf fuel 

0.006 
0.125 
0.386 
4.091 
0.088 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.70 

EPA F-Factor = (scf exhaust/set fuel)/(btu/scf fuel)*(1000000 btu/MMbtu) 

9538 dscf/Mmbtu 

Horizon Air Measurement Services, Inc. W07043.Flare2. Test.JohnZink.xls 

deg.F 

dscfm 
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Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 

Date: 10/12/05 
Run: 1 

Sulfur Compounds 

Speciated Compound Concentration No. of S Total S SO2 Cone. Inlet SO2 Rate 
ppm, as H2S molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 

Hydrogen Sulfide 35.4 1 35.4 2.711 2055 0.7370 
Carbonyl Sulfide 0.32 1 0.32 0.025 2055 0.0067 
Methyl mercaptan 3.72 1 3.72 0.285 2055 0.0774 
Ethyl mercaptan < 0.1 1 0.1 0.008 2055 0.0021 
Dimethyl sulfide 6.35 1 6.35 0.486 2055 0.1322 
Carbon disulfide 0.19 2 0.38 0.029 2055 0.0079 
Dimethyl disulfide 0.22 2 0.44 0.034 2055 0.0092 
iso-propyl mercaptan 0.56 1 0.56 0.043 2055 0.0117 
n-propyl mercaptan < 0.06 1 0.06 0.005 2055 0.0012 

Total 47.33 0.9853 

C-· ,. .. -· "'l 
Horizon Air Measurement Services, Inc. W07043.Flare2.Test.JohnZink 



0 
w 
OJ 

Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 

Date: 10/12/05 
Run: 2 

Speciated Compound Concentration 
ppm, as H2S 

Hydrogen Sulfide 39.3 
Carbonyl Sulfide 0.31 
Methyl mercaptan 4.04 
Ethyl mercaptan < 0.1 
Dimethyl sulfide 6.72 
Carbon disulfide 0.20 
Dimethyl disulfide 0.23 
iso-propyl mercaptan 0.62 
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 39.3 3.009 2055 0.8181 
1 0.31 0.024 2055 0.0065 
1 4.04 0.309 2055 0.0841 
1 0.1 0.008 2055 0.0021 
1 6.72 0.515 2055 0.1399 
2 0.40 0.031 2055 0.0083 
2 0.46 0.035 2055 0.0096 
1 0.62 0.047 2055 0.0129 
1 0.06 0.005 2055 0.0012 

52.01 1.0826 
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Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 

Date: 10/13/05 
Run: 3 

Speciated Compound Concentration 
ppm, as H2S 

Hydrogen Sulfide 41.1 
Carbonyl Sulfide 0.32 
Methyl mercaptan 4.17 
Ethyl mercaptan < 0.1 
Dimethyl sulfide 6.86 
Carbon disulfide 0.20 
Dimethyl disulfide 0.19 
iso-propyl mercaptan 0.62 
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 41.1 3.147 2072 0.8627 
1 0.32 0.025 2072 0.0067 
1 4.17 0.319 2072 0.0875 
1 0.1 0.008 2072 0.0021 
1 6.86 0.525 2072 0.1440 
2 0.40 0.031 2072 0.0084 
2 0.38 0.029 2072 0.0080 
1 0.62 0.047 2072 0.0130 
1 0.06 0.005 2072 0.0013 

54.01 1.1337 



CARB Method 100 Emission Rates 

Run Number ****** 1 2 3 
Date ****** 10/12/05 10/12/05 10/13/05 
Load ****** as Found as Found as Found 
EPA F-Factor dscf/MMBtu 9573 9520 9520 

CARB Method 2 CARB Method 2 CARB Method 2 
Stack Flow Rate dscfm 18364 17674 17474 
Oxygen % 11.92 11.64 11.23 
Carbon Dioxide % 8.10 8.33 8.63 

Oxides of Nitrogen 

Concentration ppm 12.4 13.0 15.8 
Concentration @ 3% 02 ppm 24.7 25.1 29.2 
Concentration lb/dscf 1.50E-06 1.58E-06 1.91 E-06 
Emission Rate lb/MMBtu 0.0334 0.0339 0.0394 
Emission Rate lb/hr 1.65 1.67 2.01 

Carbon Monoxide 

Concentration ppm 2.33 1.36 1.00 
Concentration @ 3% 02 ppm 4.64 2.63 1.85 
Concentration lb/dscf 1.72E-07 1.00E-07 7.38E-08 
Emission Rate lb/MMBtu 0.0038 0.0022 0.0015 
Emission Rate lb/hr 0.189 0.106 0.077 

HORIZON AIR MEASUREMENT SERVICES, INCW07043.Flare2.Test.JohnZink.xls 



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 #~ (John Zink) 
W07-043 
10/12/05 

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 7.05 11.30 200.00 

0.10 0.00 0.00 0.00 
-0.24 0.27 -0.40 -0.40 

** PRE-TEST BIAS ** 

0.03 I 0.00 0.00 0.00 
12.03 6.93 11.05 203.00 

** POST-TEST BIAS** 

0.08 I 0.02 0.30 0.00 
11.90 7.01 11.55 199.50 

** BIAS CORRECTION ** 
0.05 0.01 0.15 0.00 
11.96 6.97 11.30 201.25 

** POST-TEST DRIFT (BIAS)** 

-0.20 -0.10 -1.20 0.00 
0.50 -0.50 -2.00 0.70 

11.92 8.10 12.38 2.33 
24.68 4.64 

** RAW AVERAGE CONCENTRATION** 

Average: 11.82 8.05 12.26 2.32 
02 adjust: 3.0 24.18 4.58 

Date Time 02 CO2 NOx co 
12-Oct-05 822 12.15 7.74 11.26 1.74 
12-Oct-05 823 12.20 7.79 11.23 0.38 
12-Oct-05 824 12.18 7.78 11.25 0.15 
12-Oct-05 825 12.34 7.69 11.40 0.26 
12-Oct-05 826 12.01 7.81 11.75 0.56 
12-Oct-05 827 12.10 7.79 11.12 0.82 
12-Oct-05 828 12.24 7.75 11.15 0.95 
12-Oct-05 829 12.23 7.72 11.25 1.25 
12-Oct-05 830 12.25 7.78 11.26 1.45 

1 
L.F.G. 
3 
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12-Oct-05 831 12.19 7.75 11.41 1.58 
12-Oct-05 832 12.21 7.76 11.12 1.89 
12-Oct-05 833 12.15 7.77 11.26 2.00 
12-Oct-05 834 12.22 7.77 11.10 2.04 
12-Oct-05 835 12.18 7.81 11.21 2.20 
12-Oct-05 836 12.17 7.81 11.14 2.39 
12-Oct-05 837 12.21 7.77 11.06 2.49 
12-Oct-05 838 12.26 7.73 11.07 2.49 
12-Oct-05 839 12.11 7.85 11.22 2.63 
12-Oct-05 840 12.25 7.73 11.05 2.46 
12-Oct-05 841 12.16 7.82 11.06 2.75 
12-Oct-05 842 12.15 7.83 10.86 2.71 
12-Oct-05 843 12.15 7.82 11.26 2.75 
12-Oct-05 844 12.20 7.79 10.99 2.78 
12-Oct-05 849 11.99 7.96 10.98 2.63 Port Change 
12-Oct-05 850 11.64 8.25 11.82 3.30 
12-Oct-05 851 11.70 8.18 11.84 3.45 
12-Oct-05 852 11.75 8.15 11.91 3.54 
12-Oct-05 853 11.66 8.21 12.00 3.89 
12-Oct-05 854 11.48 8.37 12.47 3.92 
12-Oct-05 855 11.90 7.99 11.67 3.92 
12-Oct-05 856 11.96 7.97 11.50 3.92 
12-Oct-05 857 11.61 8.28 12.02 4.02 
12-Oct-05 858 11.80 8.09 11.78 4.09 
12-Oct-05 859 12.11 7.83 11.21 3.83 
12-Oct-05 900 11.97 7.98 11.60 3.86 
12-Oct-05 901 11.97 7.91 11.38 3.89 
12-Oct-05 902 12.09 7.85 11.26 3.48 
12-Oct-05 903 12.28 7.69 10.94 3.29 
12-Oct-05 904 12.18 7.78 11.08 3.15 
12-Oct-05 905 12.31 7.67 10.82 2.90 
12-Oct-05 906 12.35 7.62 10.80 2.86 
12-Oct-05 907 12.37 7.60 10.94 2.51 
12-Oct-05 908 12.26 7.70 11.28 2.38 
12-Oct-05 909 12.28 7.70 11.09 2.42 
12-Oct-05 910 12.18 7.76 11.25 2.03 

! 12-Oct-05 911 12.42 7.49 10.46 1.80 
12-Oct-05 1022 11.06 8.64 14.33 1. 75 Port Change 4 ' 

12-Oct-05 1023 11.11 8.61 14.34 0.60 
12-Oct-05 1024 11.14 8.59 14.16 1.33 
12-Oct-05 1025 11.19 8.56 13.99 2.33 
12-Oct-05 1026 11.19 8.56 13.87 3.15 
12-Oct-05 1027 11.30 8.48 13.51 3.15 
12-Oct-05 1028 11.15 8.58 13.64 3.37 
12-Oct-05 1029 10.82 8.87 14.27 3.60 
12-Oct-05 1030 11.01 8.71 13.92 3.50 
12-Oct-05 1031 11.28 8.46 13.67 2.87 
12-Oct-05 1032 11.32 8.44 13.74 2.36 
12-Oct-05 1033 10.80 8.91 14.72 2.10 
12-Oct-05 1034 10.85 8.84 14.60 2.16 
12-Oct-05 1035 11.56 8.24 13.36 1.75 
12-Oct-05 1036 11.54 8.26 13.42 1.49 
12-Oct-05 1037 11.44 8.35 13.49 1.19 
12-Oct-05 1038 11.55 8.24 13.24 1.37 
12-Oct-05 1039 11.48 8.32 13.38 1.19 
12-Oct-05 1040 11.24 8.51 13.89 1.33 
12-Oct-05 1041 11.32 8.48 13.82 1.25 
12-Oct-05 1042 11.42 8.37 13.69 1.20 o,iz 



12-Oct-05 1043 11.23 8.58 14.05 1.28 
12-Oct-05 1044 11.05 8.73 14.41 1.39 
12-Oct-05 1100 11.98 7.88 12.46 0.18 Port Change 
12-Oct-05 1101 11.82 8.01 12.78 0.43 
12-Oct-05 1102 11.89 7.96 12.96 0.73 
12-Oct-05 1103 11.50 8.34 13.51 1.24 
12-Oct-05 1104 11.58 8.24 13.15 2.25 
12-Oct-05 1105 11.75 8.10 12.90 3.02 
12-Oct-05 1106 11.96 7.91 12.24 3.59 
12-Oct-05 1107 11.78 8.07 12.82 3.81 
12-Oct-05 1108 11.38 8.41 13.43 3.98 
12-Oct-05 1109 11.27 8.49 13.64 4.17 
12-Oct-05 1110 12.04 7.84 12.09 3.81 
12-Oct-05 1111 11.78 8.06 12.50 3.13 
12-Oct-05 1112 11.63 8.18 12.75 2.91 
12-Oct-05 1113 11.40 8.40 13.27 2.82 
12-Oct-05 1114 12.32 7.59 11.67 2.56 
12-Oct-05 1115 12.07 7.81 12.07 2.30 
12-Oct-05 1116 12.45 7.48 11.50 1.92 
12-Oct-05 1117 12.26 7.65 11.77 1.63 
12-Oct-05 1118 12.12 7.76 12.06 1.53 
12-Oct-05 1119 12.10 7.79 12.22 1.41 
12-Oct-05 1120 11.86 7.98 12.50 1.47 
12-Oct-05 1121 12.09 7.78 12.22 1.60 
12-Oct-05 1122 11.95 7.90 12.48 1.50 
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Facility: Simi Valley Landfill Run No.: 2 
Source: Flare #2 (John Zink) Fuel: L.F.G. 
Job No.: W07-043 Std. 02: 3 

Date: 10/12/05 

02 CO2 NOx co 
% % ppm ppm 

Range: 25 15 25 500 
Span: 12.06 7.01 11.40 202.00 
Low: 
High: 20.07 12.00 23.80 396.00 

** POST-TEST DRIFT (DIRECT)** 
Values 
Zero: 0.03 0.00 0.00 0.00 
Span: 12.00 7.05 11.40 200.00 

Percent Drift 
Zero: 0.10 0.00 0.00 0.00 
Span: -0.24 0.27 0.00 -0.40 

** PRE-TEST BIAS ** 
Values 
Zero: 0.08 I 0.02 0.30 0.00 
Span: 11.90 7.01 11.55 199.50 

** POST-TEST BIAS ** 
Values 
Zero: 0.08 I 0.02 0.23 0.00 
Span: 11.90 7.01 11.35 197.00 

** BIAS CORRECTION ** 
Zero Average 0.08 0.02 0.26 0.00 
Span Average 11.90 7.01 11.45 198.25 

** POST-TEST DRIFT (BIAS)** 
Percent Drift 

Zero: 0.00 0.00 0.30 0.00 
Span: 0.00 0.00 0.80 0.50 

Bias-Corrected Concentration 11.64 8.33 13.01 1.36 
Bias-Corrected Conc.(O2 adjusted) 25.16 2.64 

** RAW AVERAGE CONCENTRATION** 

Average: 11.49 8.33 13.03 1.34 
02 adjust: 3.0 24.79 2.55 

Date Time 02 CO2 NOx co 
12-Oct-05 1204 12.04 7.82 12.35 0.00 
12-Oct-05 1205 12.50 7.45 11.48 -0.03 
12-Oct-05 1206 12.31 7.62 12.00 0.04 
12-Oct-05 1207 12.49 7.47 11.51 0.27 
12-Oct-05 1208 12.23 7.71 11.86 0.53 
12-Oct-05 1209 11.73 8.12 12.72 0.96 
12-Oct-05 1210 12.52 7.44 11.31 1.55 
12-Oct-05 1211 12.69 7.30 11.10 1.46 
12-Oct-05 1212 12.52 7.43 11.26 1.74 04 ,1 



12-Oct-05 1213 12.61 7.37 11.14 1.84 
12-Oct-05 1214 12.26 7.65 11.66 2.10 
12-Oct-05 1215 12.53 7.41 11.38 2.03 
12-Oct-05 1216 12.28 7.65 11.73 2.16 
12-Oct-05 1217 12.61 7.35 11.22 2.19 
12-Oct-05 1218 12.25 7.68 11.93 1.90 
12-Oct-05 1219 12.50 7.46 11.43 1.97 
12-Oct-05 1220 12.43 7.53 11.52 1.81 
12-Oct-05 1221 12.46 7.50 11.49 1.71 
12-Oct-05 1222 12.20 7.72 12.06 1.30 
12-Oct-05 1223 12.71 7.23 11.14 1.36 
12-Oct-05 1224 12.69 7.29 11.28 1.39 
12-Oct-05 1225 12.11 7.78 12.31 1.21 
12-Oct-05 1226 12.28 7.65 12.02 1.24 
12-Oct-05 1240 10.69 8.96 14.71 0.50 Port Change 
12-Oct-05 1241 11.26 8.50 13.55 0.93 
12-Oct-05 1242 10.92 8.80 14.24 1.01 
12-Oct-05 1243 10.97 8.75 14.27 1.93 
12-Oct-05 1244 11.52 8.31 12.92 2.67 
12-Oct-05 1245 11.31 8.47 13.38 2.82 
12-Oct-05 1246 11.18 8.65 13.61 3.44 
12-Oct-05 1247 11.34 8.45 13.02 3.78 
12-Oct-05 1248 11.29 8.51 13.20 3.72 
12-Oct-05 1249 11.13 8.63 13.50 3.78 
12-Oct-05 1250 11.08 8.66 13.73 3.78 
12-Oct-05 1251 11.00 8.73 13.98 3.79 
12-Oct-05 1252 10.99 8.76 13.86 3.78 
12-Oct-05 1253 11.46 8.34 12.76 3.19 
12-Oct-05 1254 11.27 8.53 13.30 2.83 
12-Oct-05 1255 10.67 9.02 14.83 2.93 
12-Oct-05 1256 11.39 8.40 13.13 3.08 
12-Oct-05 1257 11.37 8.44 12.87 2.57 
12-Oct-05 1258 11.20 8.58 13.26 2.41 
12-Oct-05 1259 11.34 8.46 13.11 2.32 
12-Oct-05 1300 10.81 8.90 14.34 2.32 
12-Oct-05 1301 11.44 8.37 13.01 2.32 
12-Oct-05 1302 11.25 8.40 13.62 2.35 
12-Oct-05 1310 11.46 8.36 13.13 1.07 Port Change 
12-Oct-05 1311 11.28 8.52 13.54 1.17 
12-Oct-05 1312 11.25 8.56 13.47 1.15 
12-Oct-05 1313 11.52 8.29 12.80 1.01 
12-Oct-05 1314 11.15 8.65 13.61 0.98 
12-Oct-05 1315 10.94 8.81 14.19 1.07 
12-Oct-05 1316 11.07 8.68 13.96 1.21 
12-Oct-05 1317 11.16 8.62 13.61 1.29 
12-Oct-05 1318 11.19 8.57 13.49 0.93 
12-Oct-05 1319 11.21 8.57 13.50 1.09 
12-Oct-05 1320 10.95 8.79 14.09 0.93 
12-Oct-05 1321 11.06 8.70 13.81 0.93 
12-Oct-05 1322 11.09 8.66 13.83 0.98 
12-Oct-05 1323 11.26 8.53 13.32 0.84 
12-Oct-05 1324 11.03 8.73 13.79 0.84 
12-Oct-05 1325 11.08 8.69 13.55 0.84 
12-Oct-05 1326 11.05 8.71 13.79 0.84 
12-Oct-05 1327 11.00 8.75 13.90 0.84 
12-Oct-05 1328 11.26 8.51 13.28 0.84 
12-Oct-05 1329 10.90 8.84 13.99 0.84 
12-Oct-05 1330 11.26 8.52 13.18 0.84 
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12-Oct-05 1331 11.17 8.59 13.26 0.84 
12-Oct-05 1332 12.01 7.94 12.93 0.84 
12-Oct-05 1340 11.22 8.55 13.46 0.43 Port Change 
12-Oct-05 1341 11.19 8.62 13.54 0.33 
12-Oct-05 1342 11.15 8.63 13.42 0.40 
12-Oct-05 1343 11.02 8.73 13.80 0.33 
12-Oct-05 1344 11.34 8.46 13.22 0.52 
12-Oct-05 1345 11.24 8.55 13.48 0.33 
12-Oct-05 1346 11.16 8.61 13.50 0.33 
12-Oct-05 1347 11.19 8.58 13.36 0.33 
12-Oct-05 1348 11.07 8.69 13.62 0.33 
12-Oct-05 1349 11.22 8.54 13.18 0.33 
12-Oct-05 1350 11.06 8.68 13.62 0.33 
12-Oct-05 1351 11.11 8.65 13.56 0.33 
12-Oct-05 1352 11.17 8.60 13.44 0.33 
12-Oct-05 1353 10.99 8.76 13.75 0.33 
12-Oct-05 1354 11.01 8.73 13.68 0.33 

1 ' 
I 
I 

12-Oct-05 1355 10.98 8.77 13.81 0.33 ! 
12-Oct-05 1356 11.46 8.36 12.64 0.33 
12-Oct-05 1357 10.98 8.76 13.77 0.33 f~" 
12-Oct-05 1358 11.25 8.53 13.22 0.33 I 
12-Oct-05 1359 11.48 8.32 12.72 0.33 
12-Oct-05 1400 11.58 8.22 12.48 0.23 
12-Oct-05 1401 11.48 8.32 12.74 0.33 
12-Oct-05 1402 11.38 8.42 12.94 0.33 

I -
I 
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Facility: Simi Valley Landfill Run No.: 3 
Source: Flare #2 (John Zink) Fuel: L.F.G. 
Job No.: wo1-04'3 Std. 02: 3 

Date: 10/13/05 

02 CO2 NOx co 
% % ppm ppm 

Range: 25 15 25 500 
Span: 12.06 7.01 11.40 202.00 
Low: 
High: 20.07 12.00 23.80 396.00 

** POST-TEST DRIFT (DIRECT)** 
Values 
Zero: 0.00 0.00 0.00 0.00 
Span: 11.98 7.08 11.30 200.00 

Percent Drift 
Zero: 0.00 0.00 0.00 0.00 
Span: -0.34 0.47 -0.40 -0.40 

** PRE-TEST BIAS ** 
Values 
Zero: 0.05 

I 
0.00 0.00 0.00 

Span: 12.00 6.90 11.00 203.00 

** POST-TEST BIAS ** 
Values 
Zero: 0.20 I 0.03 0.35 0.00 
Span: 11.98 7.05 11.50 196.00 

** BIAS CORRECTION ** 
Zero Average 0.13 0.02 0.18 0.00 
Span Average 11.99 6.98 11.25 199.50 

** POST-TEST DRIFT (BIAS)** 
Percent Drift 

Zero: -0.60 -0.20 -1.40 0.00 
Span: 0.10 -1.00 -2.00 1.40 

Bias-Corrected Concentration 11.23 8.63 15.79 1.00 
Bias-Corrected Conc.(O2 adjusted) 29.22 1.86 

** RAW AVERAGE CONCENTRATION ** 

Average: 11.17 8.58 15.51 0.99 
02 adjust: 3.0 28.54 1.82 

Date Time 02 CO2 NOx co 
13-Oct-05 942 10.63 9.00 17.67 -0.44 
13-Oct-05 943 10.58 9.09 17.79 0.19 
13-Oct-05 944 10.69 9.00 17.45 -0.09 

13-Oct-05 945 10.78 8.94 17.33 -0.22 

13-Oct-05 946 10.72 8.98 17.39 -0.22 
13-Oct-05 947 10.31 9.34 18.43 -0.22 

13-Oct-05 948 10.59 9.10 17.63 -0.22 
13-Oct-05 949 10.55 9.14 17.70 -0.12 
13-Oct-05 950 10.67 9.04 17.25 0.08 047 



13-Oct-05 951 10.53 9.16 17.36 0.08 
13-Oct-05 952 10.66 9.05 16.66 0.32 
13-Oct-05 953 10.46 9.23 18.00 0.32 
13-Oct-05 954 10.53 9.16 17.78 0.32 
13-Oct-05 955 10.51 9.19 17.12 0.32 
13-Oct-05 956 10.63 9.06 17.24 0.39 
13-Oct-05 957 10.50 9.21 17.64 0.80 
13-Oct-05 958 10.19 9.45 18.30 0.83 
13-Oct-05 959 10.57 9.13 17.30 1.00 
13-Oct-05 1000 10.62 9.08 17.36 0.94 
13-Oct-05 1001 10.68 9.03 17.28 1.28 
13-Oct-05 1002 10.60 9.09 17.32 1.28 
13-Oct-05 1003 10.98 8.77 16.01 1.63 
13-Oct-05 1004 10.88 8.88 16.63 1.47 
13-Oct-05 1015 10.93 8.82 16.36 1.47 Port Change 
13-Oct-05 1016 10.70 9.03 16.85 1.28 
13-Oct-05 1017 10.86 8.87 16.58 1.44 
13-Oct-05 1018 10.55 9.14 17.16 1.66 
13-Oct-05 1019 10.51 9.18 17.55 1.79 
13-Oct-05 1020 10.83 8.90 16.79 1.79 ( " 

13-Oct-05 1021 10.71 9.02 17.04 1.79 
13-Oct-05 1022 10.63 9.05 17.07 1.78 
13-Oct-05 1023 10.68 9.04 17.07 1.78 
13-Oct-05 1024 10.66 9.04 17.04 1.78 
13-Oct-05 1025 10.88 8.86 16.58 1.78 
13-Oct-05 1026 10.86 8.87 16.71 1.78 

i 13-Oct-05 1027 10.86 8.88 16.34 1.78 
13-Oct-05 1028 10.40 9.27 17.80 1.78 l 
13-Oct-05 1029 10.58 9.10 17.10 1.78 
13-Oct-05 1030 10.37 9.28 17.91 1.78 
13-Oct-05 1031 10.79 8.92 16.82 2.04 
13-Oct-05 1032 12.33 7.48 12.52 3.16 
13-Oct-05 1033 12.40 7.49 12.28 1.81 
13-Oct-05 1034 11.38 8.38 14.43 1.24 
13-Oct-05 1035 11.85 7.98 13.36 0.82 
13-Oct-05 1036 11.52 8.28 14.41 0.82 ! 
13-Oct-05 1037 11.32 8.45 15.05 0.85 t, 

I 
13-Oct-05 1046 11.51 8.26 14.22 0.83 Port Change ,. 

13-Oct-05 1047 11.91 7.94 13.06 1.18 
13-Oct-05 1048 11.77 8.07 13.66 0.82 
13-Oct-05 1049 11.38 8.40 14.64 0.82 
13-Oct-05 1050 11.65 8.16 14.09 0.82 
13-Oct-05 1051 11.81 8.02 13.72 0.82 
13-Oct-05 1052 11.23 8.53 15.21 0.84 
13-Oct-05 1053 11.79 8.04 13.42 0.87 
13-Oct-05 1054 11.74 8.08 13.69 0.82 
13-Oct-05 1055 11.53 8.26 14.20 0.82 
13-Oct-05 1056 11.97 7.89 13.09 1.12 
13-Oct-05 1057 11.45 8.35 14.46 1.04 
13-Oct-05 1058 11.59 8.21 14.10 1.26 
13-Oct-05 1059 11.45 8.33 14.47 1.26 
13-Oct-05 1100 11.50 8.28 14.30 1.26 
13-Oct-05 1101 11.45 8.33 14.58 1.26 
13-Oct-05 1102 11.32 8.44 14.83 1.26 
13-Oct-05 1103 11.68 8.13 13.84 1.27 
13-Oct-05 1104 11.69 8.12 13.94 1.26 
13-Oct-05 1105 11.80 8.02 13.35 1.26 
13-Oct-05 1106 11.85 7.98 13.59 1.26 048 



-------- ------

13-Oct-05 1107 11.57 8.23 14.30 1.06 
13-Oct-05 1108 11.66 8.15 13.92 0.81 
13-Oct-05 1120 11.33 8.41 14.62 0.81 Port Change 
13-Oct-05 1121 11.54 8.25 14.33 1.26 
13-Oct-05 1122 11.93 7.91 13.30 1.25 
13-Oct-05 1123 11.80 8.04 13.70 1.03 
13-Oct-05 1124 11.23 8.53 15.29 0.83 
13-Oct-05 1125 11.70 8.11 14.00 0.80 
13-Oct-05 1126 11.59 8.20 14.25 0.80 
13-Oct-05 1127 11.35 8.41 14.97 0.80 
13-Oct-05 1128 10.83 8.86 16.33 0.80 
13-Oct-05 1129 11.42 8.34 14.66 0.80 
13-Oct-05 1130 11.36 8.41 14.83 0.80 
13-Oct-05 1131 11.08 8.63 15.43 0.80 
13-Oct-05 1132 11.14 8.58 15.44 1.02 
13-Oct-05 1133 11.69 8.11 13.99 1.19 
13-Oct-05 1134 11.86 7.97 13.36 0.97 
13-Oct-05 1135 11.96 7.88 13.13 0.80 
13-Oct-05 1136 11.78 8.03 13.58 0.80 
13-Oct-05 1137 11.75 8.06 13.62 0.73 
13-Oct-05 1138 11.28 8.48 14.96 0.38 
13-Oct-05 1139 11.49 8.28 14.44 0.64 
13-Oct-05 1140 11.23 8.50 15.09 0.54 
13-Oct-05 1141 11.30 8.46 15.10 0.70 
13-Oct-05 1142 11.42 8.35 14.40 0.79 



CEM Performance Data 

Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 

Date: 10/12/05 

PRETEST CALIBRATION ERROR PRETEST LINEARITY SYSTEM RESPONSE TIME 
LEAK CHECK Good #1 #2 #3 

Cylinder Instrument Upscale 

NOx 27 27 28 
02 co 58 57 57 

RANGE: 25 15 500 25 Zero 0.00 0.00 02 29 28 28 
02 CO2 co NOx High Level 20.07 20.00 CO2 26 25 24 

ZERO Slope 1.00 Downscale 
Instrument 0.00 0.00 0.00 0.00 Intercept 0.00 status NOx 26 25 26 
Cylinder 0.00 0.00 0.00 0.00 Predicted Value 12.02 <2 co 57 55 55 
Difference (%) 0.00 0.00 0.00 0.00 Linearity (%} 0.13 PASS 02 25 26 25 

CO2 CO2 22 20 20 
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 12.05 7.01 202.50 11.35 co 
Cylinder 12.06 7.01 202.00 11.40 Zero 0.00 0.00 ppm % status 
Difference (%) -0.04 -0.03 0.10 -0.20 High Level 396.00 395.00 Cylinder(Co) 19.50 

HIGH LEVEL 

Slope 1.00 
Intercept 0.00 status 

NO Mode(C1) 0.75 I 
NOx Mode(C2} 19.05 i 

Instrument 20.03 12.12 395.00 24.00 Predicted Value 201.49 <2 1. 

Cylinder 20.07 12.00 396.00 23.80 Linearity (%} 0.20 PASS D1 18.75 
Difference {%} -0.18 0.80 -0.20 0.80 NOX D2 18.30 

Zero 0.00 0.00 D3 0.45 
High Level 23.80 24.00 

Slope 0.99 CE 97.60 
Intercept 0.00 status 

Predicted Value 11.50 <2 CE>90% PASS 
Linearity (%) -0.58 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 19.83 

Slope 1.01 

LOW LEVEL Intercept -0.03 Status 
Instrument Predicted Value 11.92 <2 
Cylinder Linearity (%) 0.31 PASS 
Difference (%) CO2 

Zero 0.00 0.00 
MID LEVEL High Level 12.00 12.20 
Instrument 12.00 7.05 200.50 11.40 Slope 0.98 

Cylinder 12.06 7.01 202.00 11.40 Intercept 0.00 status 
Difference (%} -0.24 0.27 -0.30 0.00 Predicted Value 7.12 <2 

Linearity (%} -0.49 PASS 

HIGH LEVEL co 
Instrument 19.83 12.20 394.00 23.98 Zero 0.00 0.00 
Cylinder 20.07 12.00 396.00 23.80 High Level 396.00 394.00 
Difference (%) -0.98 1.30 -0.40 0.70 Slope 1.01 

Intercept 0.00 Status 
Predicted Value 200.98 <2 

Linearity (%} -0.10 PASS 
NOX 

Zero 0.00 0.00 
High Level 23.80 23.98 

Slope 0.99 
Intercept 0.00 status 

Predicted Value 11.48 <2 
Linearity (%) -0.34 PASS 

HORIZON AIR MEASUREMENT SERVICES, INC. W07043.Flare2.Test.Jotf'5 Q 



Facility: 
Source: 
Job No.: 

Date: 

PRETEST 
LEAK CHECK 

RANGE: 

ZERO 
Instrument 
Cylinder 
Difference(%) 

LOW LEVEL 
Instrument 
Cylinder 
Difference (%) 

MID LEVEL 
Instrument 
Cylinder 
Difference (%) 

HIGH LEVEL 
Instrument 
Cylinder 
Difference (%) 

POST TEST 
LEAK CHECK 

ZERO 
Instrument 
Cylinder 
Difference (%) 

LOW LEVEL 
Instrument 
Cylinder 
Difference (%) 

MID LEVEL 
Instrument 
Cylinder 
Difference (%) 

HIGH LEVEL 
Instrument 
Cylinder 
Difference (%) 

Simi Valley Landfill 
Flare #2 (John Zink) 
W07-043 
10/13/05 

CALIBRATION ERROR 
Good 

25 15 
02 CO2 

0.00 0.00 
0.00 0.00 
0.00 0.00 

12.08 7.02 
12.06 7.01 

0.06 0.07 

20.05 12.15 

20.07 12.00 

-0.08 1.00 

CALIBRATION ERROR 
Good 

02 CO2 

0.00 0.00 

0.00 0.00 

0.00 0.00 

12.05 7.02 

12.06 7.01 

-0.04 0.07 

20.00 12.12 
20.07 12.00 
-0.28 0.80 

500 
co 

0.00 
0.00 
0.00 

204.00 
202.00 

0.40 

401.00 
396.00 

1.00 

co 

0.00 
0.00 
0.00 

200.00 
202.00 
-0.40 

393.00 
396.00 
-0.60 

HORIZON AIR MEASUREMENT SERVICES, INC. 

25 
NOx 

0.00 
0.00 
0,00 

11.45 
11.40 
0.20 

24.13 
23.80 
1.30 

NOx 

0.00 
0.00 
0.00 

11.30 
11.40 
-0.40 

23.75 
23.80 
-0.20 

CEM Performance Data 

PRETEST LINEARITY SYSTEM RESPONSE TIME 
#1 #2 

Cylinder Instrument Upscale 
NOx 27 28 

02 co 57 55 
Zero 0.00 0.00 02 27 28 

High Level 20.07 20.00 CO2 23 24 
Slope 1.00 Downscale 

Intercept 0.00 status NOx 28 27 
Predicted Value 12.02 <2 co 53 54 

Linearity (%) 0.23 PASS 02 26 27 
CO2 CO2 19 20 

Zero 0.00 0.00 
High Level 12.00 12.07 

Slope 0.99 
Intercept 0.00 status 

Predicted Value 7.05 <2 
Linearity (%) -0.21 PASS NO2 CONVERTER EFFICIENCY 

co 
Zero 0.00 0.00 ppm % status 

High Level 396.00 401.00 Cylinder(Co) 19.50 
Slope 0.99 NO Mode(C1) 0.25 

Intercept 0.00 Status NOx Mode(C2) 18.45 
Predicted Value 204.55 <2 

Linearity (%) -0.11 PASS 01 19.25 
NOX 02 18.20 

Zero 0.00 0.00 03 1.05 
High Level 23.80 24.13 

Slope 0.99 CE 94.55 
Intercept 0.00 status 

Predicted Value 11.56 <2 CE>90% PASS 
Linearitv (%) -0.42 PASS 

POST TEST LINEARITY 

Cvlinder Instrument 

02 
Zero 0.00 0.00 

High Level 20.07 20.00 
Slope 1.00 

Intercept 0.00 status 
Predicted Value 12.02 <2 

Linearity (%) 0.13 PASS 
CO2 

Zero 0.00 0.00 
High Level 12.00 12.12 

Slope 0.99 
Intercept 0.00 Status 

Predicted Value 7.08 <2 
Linearity (%) -0.40 PASS 

co 
Zero 0.00 0.00 

High Level 396.00 393.00 
Slope 1.01 

Intercept 0.00 status 
Predicted Value 200.47 <2 

Linearity (%) -0.09 PASS 
NOX 

Zero 0.00 0.00 
High Level 23.80 23.75 

Slope 1.00 
Intercept 0.00 Status 

Predicted Value 11.38 <2 
Linearity (%) -0.30 PASS 

W07043.Flare2.Test.J01'11lli 1 



Table 5-2 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 
Flare #2 (John Zink) 

October 12, 2005 
Run 1 

INLET OUTLET 
Flow rate 2055 dscfm Flow rate 

Species Cone. Cone. Em. Rate Cone. Cone. 
(ppb) (mg/dscf) (lb/hr) (ppb) (mg/dscf) 

Hydrogen Sulfide 35400 1.44E+00 3.92E-01 < 50 < 2.04E-03 

Benzene 1940 1.81 E-01 4.92E-02 1.06 9.88E-05 

Benzychloride < 40 < 6.07E-03 < 1.65E-03 < 0.8 < 1.21 E-04 

Chlorobenzene 110 1.49E-02 4.04E-03 < 0.3 < 4.05E-05 

Dichlorobenzenes 816 1.43E-01 3.90E-02 < 1.1 < 1.93E-04 

1, 1-dichloroethane 393 4.65E-02 1.26E-02 < 0.3 < 3.55E-05 

1,2-dichloroethane 179 2.12E-02 5.76E-03 < 0.3 < 3.55E-05 

1 , 1-dichloroethylene 74.8 8.67E-03 2.36E-03 < 0.3 < 3.48E-05 

Dichloromethane 1550 1.57E-01 4.28E-02 4.24 4.31E-04 

1,2-Dibromoethane < 30 < 6.74E-03 < 1.83E-03 < 0.3 < 6.74E-05 

Perchloroethene 1780 5.04E-01 1.37E-01 < 0.2 < 5.66E-05 

Carbon tetrachloride < 30 < 5.52E-03 < 1.50E-03 < 0.2 < 3.68E-05 

Toluene 37800 4.16E+00 1.13E+00 1.46 1.61 E-04 

1, 1, 1-trichloroethane 35.7 5.67E-03 1.54E-03 < 0.2 < 3.18E-05 

Trichloroethane 761 1.19E-01 3.24E-02 < 0.2 < 3.13E-05 

Chloroform < 20 < 2.84E-03 < 7.73E-04 < 0.2 < 2.84E-05 

Vinyl Chloride 494 3.69E-02 1.00E-02 < 0.3 < 2.24E-05 

m+p-xylenes 15800 2.00E+0O 5.44E-01 1.06 1.34E-04 

o-xylene 5280 6.69E-01 1.82E-01 0.43 5.45E-05 

TNMHC 6110000 1.17E+02 3.18E+01 1650 3.16E-02 

Acrylonitrile < 200 < 1.27E-02 < 3.45E-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 < 1.64E-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 

HORlZON AIR:ME.ASUREMENT SER.VICES, INC. 
W07-043-FRB 

18364 dscfm 

Em. Rate Dest. Eff. 
(lb/hr) (%) 

< 4.95E-03 > 98.74 

2.40E-04 99.51 

< 2.95E-04 NA 

< 9.84E-05 > 97.56 

< 4.69E-04 > 98.80 

< 8.62E-05 > 99.32 

< 8.62E-05 > 98.50 

< 8.45E-05 > 96.42 

1.05E-03 97.56 

< 1.64E-04 NA 

< 1.38E-04 > 99.90 

< 8.94E-05 NA 

3.90E-04 99.97 

< 7.72E-05 > 94.99 

< 7.61E-05 > 99.77 

< 6.91E-05 NA 

< 5.44E-05 > 99.46 

3.26E-04 99.94 

1.32E-04 99.93 

7.66E-02 99.76 

< 3.08E-04 NA 

< 1.69E-04 NA 

< 1.46E-04 NA 

052 



Table 5-3 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 
Flare #2 (John Zink) 

October 12, 2005 
Run2 

INLET OUTLET 
Flow rate 2055 dscfm Flow rate 

Species Cone. Cone. Em. Rate Cone. Cone. 
(peb) (mg/dscf) (lb/hr} (ppb) (mg/dsc!} 

Hydrogen Sulfide 39300 1.60E+00 4.35E-01 < 50 < 2.04E-03 

Benzene 2010 1.87E-01 5.09E-02 0.92 8.58E-05 

Benzychloride < 40 < 6.07E-03 < 1.65E-03 < 0.8 < 1.21E-04 

Chlorobenzene 114 1.54E-02 4.19E-03 < 0.3 < 4.05E-05 

Dichlorobenzenes 898 1.58E-01 4.29E-02 < 1.1 < 1.93E-04 

1, 1-dichloroethane 408 4.83E-02 1.31 E-02 < 0.3 < 3.55E-05 

1,2-dichloroethane 184 2.18E-02 5.92E-03 < 0.3 < 3.55E-05 

1, 1-dichloroethylene 76.6 8.88E-03 2.41 E-03 < 0.3 < 3.48E-05 

Dichloromethane 1600 1.63E-01 4.42E-02 5.11 5.19E-04 

1,2-Dibromoethane < 30 < 6.74E-03 < 1.83E-03 < 0.3 < 6.74E-05 

Perchloroethene 1860 5.27E-01 1.43E-01 < 0.2 < 5.66E-05 

Carbon tetrachloride < 30 < 5.52E-03 < 1.50E-03 < 0.2 < 3.68E-05 

Toluene 38800 4.27E+0O 1.16E+0O 0.87 9.57E-05 

1, 1, 1-trichloroethane 36.7 5.83E-03 1.59E-03 < 0.2 < 3.18E-05 

Trichloroethane 801 1.25E-01 3.41 E-02 < 0.2 < 3.13E-05 

Chloroform < 20 < 2.84E-03 < 7.73E-04 < 0.2 < 2.84E-05 

Vinyl Chloride 498 3.72E-02 1.01 E-02 < 0.3 < 2.24E-05 

m+p-xylenes 16600 2.10E+0O 5.72E-01 0.52 6.59E-05 

o-xylene 5610 7.11E-01 1.93E-01 < 0.2 < 2.53E-05 

TNMHC 5780000 1.11E+02 3.00E+01 1380 2.64E-02 

Acrylonitrile < 200 < 1.27E-02 < 3.45E-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 < 1.64E-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. 

HOR!ZON AlR MEASUREMENT SERVICES, INC. 
W07-043-FRB 

17674 dscfm 

Em. Rate Dest. Eff. 
(lb/hr) (%) 

< 4.76E-03 > 98.91 

2.00E-04 99.61 

< 2.84E-04 NA 

< 9.47E-05 > 97.74 

< 4.52E-04 > 98.95 

< 8.30E-05 > 99.37 

< 8.30E-05 > 98.60 

< 8.13E-05 > 96.63 

1.21 E-03 97.25 

< 1.57E-04 NA 

< 1.32E-04 > 99.91 

< 8.61 E-05 NA 

2.24E-04 99.98 

< 7.43E-05 > 95.31 

< 7.32E-05 > 99.79 

< 6.65E-05 NA 

< 5.24E-05 > 99.48 

1.54E-04 99.97 

< 5.92E-05 > 99.97 

6.17E-02 99.79 

< 2.97E-04 NA 

< 1.62E-04 NA 

< 1.41 E-04 NA 



Table 5-4 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 
Flare #2 (John Zink) 

October 13, 2005 
Run3 

INLET OUTLET 
Flow rate 2072 dscfm Flow rate 

Species Cone. Cone. Em. Rate Cone. Cone. 
(ppb) (mg/dscf) (lb/hr) <eeb> (mg/dsc!} 

Hydrogen Sulfide 41100 1.67E+00 4.59E-01 < 50 < 2.04E-03 

Benzene 1940 1.81 E-01 4.96E-02 1.45 1.35E-04 

Benzychloride < 40 < 6.07E-03 < 1.66E-03 < 0.8 < 1.21 E-04 

Chlorobenzene 116 1.57E-02 4.29E-03 < 0.3 < 4.05E-05 

Dichlorobenzenes 897 1.58E-01 4.32E-02 < 1.1 < 1.93E-04 

1, 1-dichloroethane 401 4.74E-02 1.30E-02 < 0.3 < 3.55E-05 

1,2-dichloroethane 177 2.09E-02 5.74E-03 < 0.3 < 3.55E-05 

1, 1-dichloroethylene 71.2 8.25E-03 2.26E-03 < 0.3 < 3.48E-05 

Dichloromethane 1660 1.69E-01 4.62E-02 3.83 3.89E-04 

1,2-Dibromoethane < 30 < 6.74E-03 < 1.85E-03 < 0.3 < 6.74E-05 

Perchloroethene 1810 5.13E-01 1.41 E-01 < 0.2 < 5.66E-05 

Carbon tetrachloride < 30 < 5.52E-03 < 1.51 E-03 < 0.2 < 3.68E-05 

Toluene 38900 4.28E+00 1.17E+00 1.69 1.86E-04 

1 , 1 , 1-trichloroethane 34.3 5.45E-03 1.49E-03 < 0.2 < 3.18E-05 

Trichloroethene 775 1.21 E-01 3.33E-02 < 0.2 < 3.13E-05 

Chloroform < 20 < 2.84E-03 < 7.80E-04 < 0.2 < 2.84E-05 

Vinyl Chloride 473 3.53E-02 9.69E-03 < 0.3 < 2.24E-05 

m+p-xylenes 16400 2.08E+00 5.70E-01 1.12 1.42E-04 

a-xylene 5450 6.90E-01 1.89E-01 0.42 5.32E-05 

TNMHC 5720000 1.09E+02 3.00E+01 2000 3.82E-02 

Acrylonitrile < 200 < 1.27E-02 < 3.48E-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 < 1.65E-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 AJRMEASIJREMENT SERVICES. INC. 
W07-043-FRB 

17474 dscfm 

Em. Rate Dest. Eff. 
(lb/hr) (%) 

< 4.71E-03 > 98.97 

3.12E-04 99.37 

< 2.81E-04 NA 

< 9.36E-05 > 97.82 

< 4.47E-04 > 98.97 

,-
< 8.20E-05 > 99.37 ' I 

I 
[ 

< 8.20E-05 > 98.57 

< 8.04E-05 > 96.45 

8.99E-04 98.05 

< 1.56E-04 NA 

< 1.31 E-04 > 99.91 

< 8.51E-05 NA 

4.30E-04 99.96 

< 7.35E-05 > 95.08 

< 7.24E-05 > 99.78 

< 6.57E-05 NA 

< 5.18E-05 > 99.47 

3.28E-04 99.94 

1.23E-04 99.94 

8.84E-02 99.71 

< 2.93E-04 NA 

< 1.60E-04 NA 

< 1.39E-04 NA 

05-1 



Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) . 
Job No.: W07-043 
Test Date: 10/19-20/05 

RUN 
RUN NUMBER ****** 1 
DATE OF RUN ****** 10/19/05 
CLOCK TIME: INITIAL ****** 840 
CLOCK TIME: FINAL ****** 940 

AVG.STACK TEMPERATURE DEGREES F NA 
AVG. SQUARE DEL TAP INCHES H20 NA 
BAROMETRIC PRESSURE IN. HG. 29.22 
SAMPLING TIME MIN. 60 
SAMPLE VOLUME CUBIC FEET 58.694 
AVG. METER TEMP. DEGREES F 68 
AVG. DELTA H IN. H20 3.00 
DGM CALIB. FACTOR [Y] ****** 0.9903 
WATER COLLECTED MILLITERS 115 
CO2 PERCENT 7.1 
02 PERCENT 13.5 
co PERCENT 0.0 
N2 PERCENT 79.4 
STACK AREA SQUARE INCHES 12868.0 
STATIC PRESSURE INCHESWG. NA 
PITOT COEFFICIENT ****** 0.84 
SAMPLE VOLUME DRY DSCF 57.19 
WATER AT STD. SCF 5.4 
MOISTURE PERCENT 8.7 
MOLE FRACTION DRY GAS ****** 0.91 
MOLECULAR WT.DRY LB/LB MOLE 29.68 
EXCESS AIR PERCENT 180.93 
MOLECULAR WT. WET LB/LB MOLE 28.66 
STACK GAS PRESSURE INCHES HG. 29.22 
STACK VELOCITY AFPM NA 
VOLUMETRIC FLOWRATE, DRY s· DSCFM 16925 
VOLUMETRIC FLOWRATE, ACTU.Jl ACFM NA 

STD. TEMP: 68 

CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

Total HCI 
HCI Concentration 
HCI Emissions Rate 

Total HF 
HF Concentration 
HF Emissions Rate 

Horizon Air Measurement Services, Inc. 

mg 
mg/dscf 

lb/hr 

mg 
mg/dscf 

lb/hr 

6.03 
0.1054 

0.24 

2.98 
0.05210 
0.1167 

CARB Method 421 HCI Emissions 

RUN RUN 
2 3 

10/19/05 10/20/05 
1245 731 
1345 831 

NA NA 
NA NA 

29.22 29.13 
60 60 

59.770 59.690 
83 63 
3.00 3.00 

0.9903 0.9903 
109 103 
6.6 6.1 
13.9 15.0 
0.0 0.0 
79.5 78.9 

12868.0 12868.0 
NA NA 

0.84 0.84 
56.65 58.51 

5.1 4.9 
8.3 7.7 
0.92 0.92 

29.61 29.58 
196.11 257.31 
28.65 28.69 
29.22 29.13 

NA NA 
16925 16996 

NA NA 

5.83 6.36 
0.1029 0.1087 

0.23 0.24 

2.76 3.06 
0.04872 0.05230 
0.1091 0.1176 

055 
W07043.ARB421 EM.Flare2.xls 



Facility: Simi Valley Landfill 

Source: Flare #2 (John Zink) 
Job No.: W07-043 
Test Date: 10/19-21/05 

RUN NUMBER 
DATE OF RUN 

CLOCK TIME: INITIAL 

CLOCK TIME: FINAL 

AVG.STACKTEMPERATURE 

AVG. SQUARE DELTA 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 Wf. WET 
STACK GAS PRESSURE 
STACK VELOCITY 
VOLUMETRIC FLOWRATE, DRY STI 
VOLUMETRIC FLOWRATE, ACTUAL 
ISOKINETIC RATIO 

CR+6 PROBE 
CR+6 IMPINGER 

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 

mg 

mg/dscf 
mg/hr 

mg 
mg/dscf 
mg/hr 

68 

RUN 

1 
10/19/05 

1215 

1635 

1568 

0.1225 
1.054 
29.22 
240 

283.257 

85 
3.80 

0.9856 
456 
7.3 
13.4 
0.0 

79.3 
12868.0 
-0.005 

0.84 
266.47 

21.5 
7.5 
0.93 

29.70 
178 

28.83 
29.22 
818 

17204 
73104 

95 

0.00000 

0.00000 
0.00000 

1.6 
0.00600 

6198 

W07043.ARB425EM.Flare2.xls 

CARB Method 425 Chromium Emissions 

RUN 
2 

10/20/05 
1100 

1515 

1548 
0.1225 
1.054 
29.13 
240 

282.891 

84 
3.80 

0.9856 
476 
7.1 

13.4 
0.0 

79.5 
12868.0 
-0.005 
0.84 

266.10 
22.4 
7.8 
0.92 

29.67 
177 

28.76 
29.13 
816 

17223 
72943 

95 

0.00000 
0.00000 
0.00000 

1.4 
0.00526 

5437 

RUN 

3 
10/21/05 

700 

1125 

1607 
0.1225 
1.054 
29.09 

240 
279.818 

70 
4.20 

0.9856 
536 
6.3 
14.7 
0.0 

79.0 
12868.0 
-0.005 

0.84 
270.01 

25.3 
8.6 

0.91 
29.60 
239 

28.60 
29.09 
831 

16865 
74275 

98 

0.00000 

0.00000 
0.00000 

1.3 
0.00481 

4872 

056 

r 
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Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 
Test Date: 11/21/05-11/22/05 

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. 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 

11/21/05 11/21/05 11/22/05 
825 1325 715 
1253 1550 1147 

1685 1713 1643 
0.1095 0.1095 0.1095 
0.994 0.994 0.994 
29.85 29.85 29.79 
240 240 240 

220.502 216.200 215.125 
101 96 90 
2.60 2.50 2.50 

0.9990 0.9990 0.9856 
397 390 337 
6.0 8.9 6.0 
14.5 11.4 14.8 
0.0 0.0 0.0 
79.5 79.7 79.2 

12868.0 12868.0 12868.0 
-0.003 -0.003 -0.003 
0.84 0.84 0.84 

208.02 205.85 203.76 
18.7 18.4 15.9 
8.3 8.2 7.2 

0.92 0.92 0.93 
29.54 29.88 29.55 
223 118 242 

28.59 28.91 28.72 
29.85 29.85 29.79 
747 748 739 

15046 14875 15315 
66783 66846 66043 

96 96 92 

< 0.00033 < 0.00033 0.00032 
< 0.000002 < 0.000002 0.000002 
< 1.43219 < 1.43082 1.44309 

0.0014 0.0011 0.0011 
0.0000067 0.0000053 0.0000054 

6.08 4.77 4.96 

W07043.ARB425EM.Flare2retest.xls 



STD.TEMP.: 

RUN NUMBER ****** 

DATE OF RUN ........ 
CLOCK TIME: INITIAL ****** 
CLOCK TIME: FINAL ****** 

AVG.STACK TEMPERATURE Degrees F 

AVG. SQUARE DEL TAP Inches H20 

NOZZLE DIAMETER Inches 

BAROMETRIC PRESSURE Inches HG 

BAROMETRIC PRESSURE Minutes 

SAMPLE VOLUME Cubic Feet 

AVG. METER TEMP. Degrees F 

AVG. DELTA H Inches H20 

DGM CALIB. FACTOR [Y] ........ 
WATER COLLECTED Milliliters 

CO2 Percent 

02 Percent 

co Percent 

N2 Percent 

STACK AREA Square Inches 

STATIC PRESSURE Inches WG. 

PITOT COEFFICIENT .... .,,,. 
SAMPLE VOLUME DRY DSCF 

WATER AT STD. SCF 

MOISTURE Percent 

MOLE FRACTION DRY GAS ....... 
MOLECULAR WT.DRY lb/lb Mole 

EXCESS AIR Percent 

MOLECULAR WT. WET lb/lb Mole 

ST ACK GAS PRESSURE Inches HG 

STACK VELOCITY AFPM 

VOLUMETRIC FLOWRA TE, DRY STD DSCFM 

VOLUMETRIC FLOWRA TE, ACT. ACFM 

ISOKINETIC RATIO Percent 

HORIZON AIR MEASUREMENT SERVICES, INC. 

CARB Method 429 PAH Emissions 

68 

RUN RUN RUN 

1 2 3 

10/19/05 10/20/05 10/21/05 

835 730 700 

1150 1045 1110 

1656 1577 1636 

0.1225 0.1225 0.1225 

1.054 1.054 1.054 

29.22 29.13 29.09 

180 180 180 

212.452 213.722 210.398 

76 75 71 

3.80 3.80 3.80 

0.9856 0.9856 0.9856 

372 357 370 

7.1 6.6 6.1 

13.5 13.9 15.0 

0.0 0.0 0.0 

79.4 79.5 78.9 

12968.0 12968.0 12968.0 

-0.005 -0.005 -0.005 

0.84 0.84 0.84 

203.29 204.53 202.52 

17.5 16.8 17.4 

7.9 7.6 7.9 

0.92 0.92 0.92 

29.68 29.61 29.58 

181 196 257 

28.75 28.73 28.66 

29.22 29.13 29.09 

838 823 837 

16925 17295 16996 

75451 74160 75384 

99 98 98 

r· 
I 
I_ 
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CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

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 

HORIZON AIR MEASUREMENT SERVICES, INC. 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RUN 

1 

10/19/05 

835 

1150 

WEIGHT 

(ug) 

0.37200 

0.09430 

0.02000 

0.02000 

0.02530 

0.12000 

0.02000 

0.06100 

0.05520 

0.02000 

0.02330 

0.02000 

0.02000 

0.02000 

0.02000 

0.02000 

0.02000 

0.02000 

0.02000 

0.00045 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

CONC. 

@ 12 % CO2 

(ug/dscm) 

0.1092 

0.0277 

0.0059 

0.0059 

0.0074 

0.0352 

0.0059 

0.0179 

0.0162 

0.0059 

0.0068 

0.0059 

0.0059 

0.0059 

0.0059 

0.0059 

0.0059 

0.0059 

0.0059 

0.0001 

0.2911 

0.1819 

0.0598 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

EMISSION 

RATE 

(lb/hr) 

4.10E-06 

1.04E-06 

2.20E-07 

2.20E-07 

2.79E-07 

1.32E-06 

2.20E-07 

6.72E-07 

6.08E-07 

2.20E-07 

2.57E-07 

2.20E-07 

2.20E-07 

2.20E-07 

2.20E-07 

2.20E-07 

2.20E-07 

2.20E-07 

2.20E-07 

4.96E-09 

1.09E-05 

6.82E-06 

2.24E-06 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RUN 

2 

10/20/05 

730 

1045 

WEIGHT 

(ug) 

0.29100 

0.09800 

0.02000 < 

0.02000 < 

0.02620 

0.10100 

0.02000 < 

0.02650 

0.02400 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.00046 

CONC. 

@12%C02 

(ug/dscm) 

0.0913 

0.0308 

0.0063 

0.0063 

0.0082 

0.0317 

0.0063 

0.0083 

0.0075 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0001 

0.2596 

0.1683 

0.0629 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

EMISSION 

RATE 

(lb/hr) 

3.25E-06 

1.10E-06 

2.24E-07 

2.24E-07 

2.93E-07 

1.13E-06 

2.24E-07 

2.96E-07 

2.68E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

2.24E-07 

5.17E-09 

9.25E-06 

6.00E-06 

2.24E-06 

< 

< 

< 

< 

< 

< 

< 

< 

< 

CARS Method 429 PAH Emissions 

RUN 

3 

10/21/05 

700 

1110 

WEIGHT 

(ug) 

0.49800 

0.22000 

0.02950 

0.03450 

0.13400 

0.69500 

0.04920 

0.16200 

0.06410 

0.02000 < 

0.02000 < 

0.02240 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.02000 < 

0.00154 

CONC. 

@ 12 % CO2 

(ug/dscm) 

0.1708 

0.0755 

0.0101 

0.0118 

0.0460 

0.2384 

0.0169 

0.0556 

0.0220 

0.0069 

0.0069 

0.0077 

0.0069 

0.0069 

0.0069 

0.0069 

0.0069 

0.0069 

0.0069 

0.0005 

0.7169 

0.5461 

0.0700 

< 

< 

< 

< 

< 

< 

< 

< 

< 

EMISSION 

RATE 

(lb/hr) 

5.53E-06 

2.44E-06 

3.27E-07 

3.83E-07 

1.49E-06 

7.72E-06 

5.46E-07 

1.80E-06 

7.12E-07 

2.22E-07 

2.22E-07 

2.49E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

1.71E-08 

2.32E-05 

1.77E-05 

2.26E--06 
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CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

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 

HORIZON AIR MEASUREMENT SERVICES, INC. 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

FIELD BLANK 
1 

10/19/05 
835 

1150 

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) 

0.1145 < 

0.0382 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0147 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.0059 < 

0.2613 

0.1468 

0.0587 

FIELD BLANK 

EMISSION 

RATE 

(lb/hr) 

4.30E-06 < 

1.43E-06 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

5.51E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

2.20E-07 < 

9.801E--06 

5.51E--06 

2.20E--06 

2 
10/20/05 

730 
1045 

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%C02 
(ug/dscm) 

0.1224 < 

0.0408 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0157 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.0063 < 

0.2794 

0.1569 

0.0628 

FIELD BLANK 

EMISSION 

RATE 

(lb/hr) 

4.36E-06 < 

1.45E-06 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

5.59E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

2.24E-07 < 

9.955E--06 

5.59E--06 

2.24E--06 

3 
10/21/05 

700 
1110 

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) 

0.1338 < 

0.0446 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0171 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.0069 < 

0.3053 

0.1715 

0.0686 

EMISSION 

RATE 

(lb/hr) 

4.33E-06 

1.44E-06 

2.22E-07 

2.22E-07 

2.22E-07 

5.55E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

2.22E-07 

9.880E--06 

5.55E--06 

2.22E--06 



Facility: Simi Valley Landfill 
Source: Flare #2 (John Zink)· 
Job No.: W07-043 
Test Date: 10/19-21/05 

ALDEHYDES 

Run Number 

Date of Run 

Clock Time: Start 

Clock Time: End 

Standard Temperature 

Standard Pressure 

Sample Flow Rate 

Ambient Pressure 

Ambient Temperature 

Sample Rate (Start) 

Sample Rate (end) 

Standard Sample Rate 

Run Duration 

Standard Sample Volume 

Stack Flow Rate 

Volumetric Flow Rate 

Volumetric Flow Rate 

Emission Rate Calculations 

Formaldehyde 

Average Blank Cone. 

Sample Cone. 

Blank-Corrected Sample Cone. 

Sample Volume 

Total Weight 

Concentration 

Concentration 

Emission Rate 

Emission Rate 

Acetaldehyde 

Average Blank Cone. 

Sample Cone. 

Blank-Corrected Sample Cone. 

Sample Volume 

Total Weight 

Concentration 

Concentration 

Emission Rate 

Emission Rate 

RUN 
****** 

****** 10/19/05 

****** 830 

****** 1630 

F 68 

mm Hg 760 

mm Hg 742 

F 66 

I/min 0.482 

I/min 0.480 

standard I/min 0.471 

min 480 

standard liters 226.3 

dscfm 16925 

acfm 75451 

ug/ml 0.0133 

ug/ml 0.0440 

ug/ml 0.0307 

ml 20 

ug/sample 1.33 

ug/1 0.00588 

ppm 0.0047 

mg/hr 169.0441 

lb/hr 0.0004 

ug/ml 0.0097 

ug/ml 0.0575 

ug/ml 0.0478 

ml 20 

ug/sample 0.97 

ug/dscf 0.00429 

ppm 0.0023 

mg/hr 123.2878 

lb/hr 0.0003 

CARS Method 430 

RUN RUN 

2 3 

10/20/05 10/21/05 

700 640 

1500 1440 

68 68 

760 760 

740 739 

69 64 

0.481 0.481 

0.482 0.482 

0.468 0.472 

480 480 

224.6 226.4 

17295 16996 

74160 75384 

* 0.0133 * 0.0133 * 
* 0.0130 * 0.0280 * 
* -0.0003 0.0147 * 
* 20 * 20 * 
* 1.33 * 1.33 * 
* 0.00592 * 0.00587 * 
* 0.0047 * 0.0047 * 
* 174.0134 * 169.6180 * 
* 0.0004 * 0.0004 

* 0.0097 * 0.0097 * 
* 0.0275 * 0.0380 * 
* 0.0178 * 0.0283 * 
* 20 20 * 
* 0.97 * 0.97 * 
* 0.00432 * 0.00428 * 
* 0.0024 0.0023 * 

126.9121 * 123.7063 * 
* 0.0003 * 0.0003 * 

* Note : Since the sample concentration is less than five times the average blank concentration, the reported emissions 

(concentration and emission rate) are based upon five times the average blank mass per CARB Method 430 requirements. 
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Facility: Simi Valley landfill 
Source: Flare #2 (John Zink) 
Job No.: W07-043 

Test Date: 10/12-13/05 

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 [Y] 

WATER COLLECTED 

CO2 

02 

co 
CH4 

N2 

STACK AREA 

ST A TIC PRESSURE 

PITOT COEFFICIENT 

SAMPLE VOLUME DRY 

WATER AT STD. 

MOISTURE 

MOLE FRACTION DRY GAS 

MOLECULAR WT.DRY 

MOLECULAR WT. WET 

ST ACK GAS PRESSURE 

STACK VELOCITY 

VOLUMETRIC FLOWRATE, DRY STD. 

VOLUMETRIC FLOWRATE, ACTUAL 

ISOKINETIC RATIO 

CARB Method 436 Metals 

STD. TEMP 68 

****** 1 2 3 

****** 10/12/05 10/12/05 10/13/05 

****** 822 1204 942 

****** 1125 1402 1142 

Degrees F 1614 1636 1691 

Inches H20 0.1346 0.1312 0.1323 

Inches 1.010 1.010 1.010 

Inches HG 28.60 28.60 28.70 

Minutes 90 90 90 

Cubic Feet 103.630 105.435 111.801 

Degrees F 79 92 97 

Inches H20 3.76 3.80 4.40 ...... 0.9856 0.9856 0.9856 r • 

Milliliters 184 202 237 
I 
! 

Percent 8.10 8.33 8.63 

Percent 11.92 11.64 11.23 r . 
I 

Percent 0.00 0.00 0.00 I 
Percent 0.00 0.00 0.00 

Percent 79.98 80.03 80.14 
l . 
! 
1 

Square Inches 12868.0 12868.0 12868.0 
l 

Inches WG. -0.005 -0.005 -0.005 ...... 0.84 0.84 0.84 

DSCF 96.62 95.99 101.34 

SCF 8.7 9.5 11.2 

Percent 8.2 9.0 9.9 

****** 0.92 0.91 0.90 

lb/lb Mole 29.77 29.80 29.83 

lb/lb Mole 28.80 28.73 28.66 

Inches HG 28.60 28.60 28.70 

AFPM 920.3 903 922 

DSCFM 18364 17674 17474 

ACFM 82243 80692 82388 

Percent 94 97 104 

W07043.ARB436EM.Flare2.xls 
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1-acmcy: l:i1m1 \/alley Landfill 

Source: Flare #2 (John Zink) 

Job No.: W07-043 

Test Date: 10/12-13/05 

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 

----

< 

CARS Method 436 Metals 

RUN 

1 

10/12/05 

822 
1125 

EMISSION 
WEIGHT CONC. RATE 

(ug) (mg/dscf) (lb/hr) 

0.77 7.97E-06 1.94E-05 
0.63 6.52E-Q6 1.58E-05 
32.0 3.31E-04 8.05E-04 
1.3 1.35E-05 3.27E-05 
1.3 1.35E-05 3.27E-05 
1.1 1.14E-05 2.77E-05 < 
5.5 5.69E-05 1.38E-04 

1.07E-03 

RUN RUN 

2 3 

10/12/05 10/13/05 

1204 942 
1402 1142 

EMISSION EMISSION 
WEIGHT CONC. RATE WEIGHT CONC. RATE 

(ug) (mg/dscf) (lb/hr) (ug) (mg/dscf) (lb/hr) 

1.0 1.04E-05 2.44E-05 1.1 1.09E-05 2.51E-05 
0.57 5.94E-06 1.39E-05 0.51 5.03E-06 1.16E-05 
2.2 2.29E-05 5.36E-05 1.8 1.78E-05 4.11E-05 
3.0 3.13E-05 7.31E-05 6.7 6.61E-05 1.53E-04 
1.2 1.25E-05 2.92E-05 0.86 8.49E-06 1.96E-05 
1.1 1.15E-05 2.68E-05 3.1 3.06E-05 7.07E-05 
13.0 1.35E-04 3.17E-04 11 1.09E-04 2.51E-04 

5.37E-04 5.72E-04 

W07043.ARB436EM.Flare2.xls 
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LABORATORY ANALYSIS REPORT 
environmental consultants 
laboratory services 

Speciated Hydrocarbons Analysis in Tedlar Bag Samples 

Report Date: October 24, 2005 
Client: Horizon Air Measurement Sevices, Inc. 

Site: Simi Valley LF 
Project No.: W0?-043 

Date Received: October 19, 2005 
Date Analyzed: October 19, 2005 

ANALYSIS DESCRIPTION 

1,3-Butadiene analysis was performed by flame ionization detection/gas 
chromatography (F/O/GC), GARB method 422. 

AtmAA Lab No.: 02925-1 (repeat) 

Sample ID: W07043-422 W07043-422 

F2-R1-T81 F2-R1-TB1 

02925-2 

W07043-422 

F2-R2-TB2 

02925-3 

W07043-422 

F2-R3-TB3 

Components (Concentration in ppbv ) 

1,3-Butadiene <1.0 <1.0 <1.0 <1.0 

~-
Laboratory Director 
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CHAIN OF CUSTODY RECORD 

Client/Project Name Project Location 7· 
,.Si.-.:, VAll L. ~- ~~_:~ V~\l._.,...__ __ 4 ANALYSES 

Pro1ect No. Field Logbook No. ~ 

\A~n •~ ~ 
\J ""'V""'t' - D½ .> t' 
Sampler: (Signature) Chain of Custody Tape No. ,·• 

.... __,,_..,,__ ~ 
I' 

·- ,,,,___~ ✓ 
~- . 

Sample No./ 
Identification Date Time 

lab Sample 

~rumber 

Type of 
Sample \ REMARKS 

= ::~:?ii~-~ f-4o£j£~ 1-t~~~ 1 b~,- T~~---·~-·-- +---tT_~~' :L -- -- - --- :Q.\ 

Q")_ ~ -----

-- R3 

-, __ 

-­_. 

C 

-------------+--- --+----+-----J----·---1-·--- --·-+-----+---·--- - - -- ---------

--- t--------+------------4-------------------___,_ __ __,_ __ ..,._ __ ...,_ ___ ,_ _______ . ______ _ 

Relinquished by: (Signature) 

~ A/4-~~ .,..,..,,. ...........__.. 

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

·-----·-----• 

-----+----+----+-----·t-----+---- ---- . --~--------

Date 

p;,;tfi/.;;;~ 

Date 

Date 

Time 

\O' l5" 

Time 

Time 

Received by: (Signature) 

~W/\ 
Received by: (Signature) 

Received for Laboratory: (Signature/ 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

A-\ ~AA. 

Date Time 

._l~ 

-
Date Time 

Date Time 

N~8465 
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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 13, 2005 
Date Analyzed: October 14 - 20, 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.: 02865-1 02865-2 02865-3 02865-4 02865-5 02865-6 
Sample ID: SUMMA SUMMA SUMMA Tank Tank Tank 

18 14 21 H B N 
(Concentration, ppmv) 

Methane <1 <1 <1 464000 478000 473000 

Ethane <1 <1 <1 18.9 17.9 11.6 

TGNMO 1.65 1.38 2.00 6110 5780 5720 

TGNMO is total gaseous non-methane organics (excluding ethane), reported as ppmv methane. 
Ethane is reported as ppmv methane. 

page 1 of 2 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Site: WM - Simi Valley 
Date Received: October 13, 2005 
Date Analyzed: October 14 - 20, 2005 

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

Comeonents (Concentration, ppmv) 

Methane S4 <1 <1 
S11 <1 <1 
S3 <1 <1 

TankH 461000 467000 464000 0.65 
Tank N 472000 474000 473000 0.21 

Ethane S18 <1 <1 
S14 <1 <1 
S21 <1 <1 

Tank H 19.4 18.3 18.9 2.9 
Tank B 19.6 16.2 17.9 9.5 
Tank N 10.3 12.9 11.6 11 

TGNMO S18 1.54 1.76 1.65 6.7 
S14 1.41 1.35 1.38 2.2 
S21 2.10 1.89 2.00 5.3 

Tank H 6160 6060 6110 0.82 
Tank B 5760 5790 5780 0.26 
Tank N 5750 5690 5720 0.52 

Six tank and canister samples, laboratory numbers 02865-(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 11 repeat 
measurements from six samples is 3. 6%. 
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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.: W07-043 

Date Received: October 13, 2005 
Date Analyzed: October 14, 2005 

ANALYSIS DESCRIPTION 

laboratory services 

Oxygen and carbon dioxide were measured by thermal conductivity detection/gas chromatography 
(TCDIGC). 

AtmAA Lab No.: 02865-4 02865-5 02865-6 
Sample ID: Tank Tank Tank I H B N 

(Concentration, %v) 

Oxygen 0.97 0.57 0.65 

Carbon Dioxide 37.6 38.3 38.2 

~ 
Michael L. Porter 
Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Site: WM - Simi Valley 
Date Received: October 13, 2005 
Date Analyzed: October 14, 2005 

Sample Re eat Anal sis 
ID Run #1 Run#2 

Mean 
Cone. 

Components (Concentration, %v) 

Oxygen Tank H 0.97 0.97 0.97 
Tank N 0.63 0.66 0.65 

Carbon Dioxide Tank H 37.4 37.8 37.6 
Tank N 38.2 38.2 38.2 

% Diff. 
From Mean 

0.0 
2.3 

0.53 
0.0 

Three tank samples, laboratory numbers 02865-(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 4 repeat 
measurements from three samples is 0. 71%. 
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Calculated values for Specific Volume, BTU and F (factor) 

Report Date: October 27, 2005 
Client: Hotrizon 

Project Location: WM / Simi Valley 
Date Received: October 13, 2005 
Date Analyzed: October 14 - 20, 2005 

AtmAA Lab No.: 02865-4, Tank H 

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/ft;j 
BTU/ lb. 
F (factor) 

46.40 
37.60 
13.49 
0.93 

0.041 
0.611 

26.38 
58.78 
13.42 
1.06 

0.059 
0.304 

13.223 
474 

6262 
9755 

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 

36.08 
6.64 

43.81 
13.42 
0.06 
0.00 



Calculated values for Specific Volume, BTU and F (factor) 

Report Date: October 27, 2005 
Client: Hotrizon 

Project Location: WM I Simi Valley 
Date Received: October 13, 2005 
Date Analyzed: October 14 - 20, 2005 

AtmAA Lab No.: 02865-5, Tank B 

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/ft;1 

BTU/ lb. 
F (factor) 

47.70 
38.30 
11.89 
0.55 

0.024 
0.578 

27.18 
60.02 
11.86 
0.62 

0.034 
0.288 

13.248 
486 

6444 
9744 

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 

37.00 
6.84 

44.27 
11.86 
0.03 
0.00 

l . 



Calculated values for Specific Volume, BTU and F (factor) 

Report Date: October 27, 2005 
Client: Hotrizon 

Project Location: WM / Simi Valley 
Date Received: October 13, 2005 
Date Analyzed: October 14 - 20, 2005 

AtmAA Lab No.: 02865-6, Tank N 

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/ft;j 
BTU/ lb. 
F (factor) 

47.30 
38.20 
12.40 
0.62 

0.028 
0.572 

26.90 
59.73 
12.34 
0.71 

0.039 
0.285 

13.232 
482 

6382 
9746 

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 

36.71 
6.76 

44.15 
12.34 
0.04 
0.00 
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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.: W0?-043 

Date Received: October 13, 2005 
Date Analyzed: October 13, 2005 

AtmAA Lab No.: 02865-7 02865-8 02865-9 
Sample I.D.: W07043 W07043 W07043 

TB-F2-Out-R1 I TB-F2-Out-R2 TB-F2-Out-R3 
Components (Concentration in ppbv) 

Hydrogen sulfide <50 <50 <50 
Benzene 1.06 0.92 1.45 
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 4.24 5.11 3.83 
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 1.46 0.87 1.69 
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 1.06 0.52 1.12 
a-xylene 0.43 <0.2 0.42 
Acrylonitrile <2 <2 <2 
1, 1,2,2-tetrachloroethane <0.3 <0.3 <0.3 

* total amount containing meta, para, and ortho isomers 

__ ~/ kk7d 
~· 

Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Client Project No.: W07-043 
Date Received: October 13, 2005 
Date Analyzed: October 13, 2005 

Sample Repeat Anal sis Mean % Diff. 
ID Run #1 Run#2 Cone. From Mean 

Components (Concentration in ppbv) 

Hydrogen sulfide TB-F2-Out-R 1 <50 <50 

Benzene TB-F2-Out-R1 1.04 1.07 1.06 1.4 

Benzylchloride TB-F2-Out-R 1 <0.8 <0.8 

Chlorobenzene TB-F2-Out-R1 <0.3 <0.3 

Dichlorobenzenes TB-F2-Out-R 1 <1.1 <1.1 

1, 1-dichloroethane TB-F2-Out-R 1 <0.3 <0.3 

1,2-dichloroethane TB-F2-Out-R1 <0.3 <0.3 

1, 1-dichloroethylene TB-F2-Out-R1 <0.3 <0.3 

Dichloromethane TB-F2-Out-R 1 4.21 4.27 4.24 0.71 

1 ,2-dibromoethane TB-F2-Out-R 1 <0.3 <0.3 

Perchloroethylene TB-F2-Out-R1 <0.2 <0.2 

Carbon tetrachloride TB-F2-Out-R1 <0.2 <0.2 

Toluene TB-F2-Out-R1 1.45 1.46 1.46 0.34 

1, 1, 1-trichloroethane TB-F2-Out-R1 <0.2 <0.2 

Trichloroethene TB-F2-Out-R 1 <0.2 <0.2 

Chloroform TB-F2-Out-R1 <0.2 <0.2 

Vinyl chloride TB-F2-Out-R1 <0.3 <0.3 

m+p-xylenes TB-F2-Out-R1 1.09 1.03 1.06 2.8 

a-xylene TB-F2-Out-R1 0.47 0.39 0.43 9.3 

Acrylonitrile TB-F2-Out-R1 <2 <2 

1 , 1,2,2-tetrachloroethane TB-F2-Out-R1 <0.3 <0.3 

Three Tedlar bag samples, laboratory numbers 02865-(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 2. 9%. 
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23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 
environmental consultants 
laboratory services 

Selected Components Analysis in~ Gas 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 13, 2005 
Date Analyzed: October 13 & 14, 2005 

AtmAA Lab No.: 
Sample I.D.: 

Components 
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 
Trichloroethene 
Chloroform 
Vinyl chloride 
m+p-xylenes 
o-xylene 
Acrylonitrile 
1, 1,2,2-tetrachloroethane 

02865-10 
W07043 
F2-IN-R1 

35.4 

1940 

02865-11 
W07043 
F2-IN-R2 j 

(Concentration in ppmv) 
39.3 

(Concentration t;;--;,;;v. 
2010 ~ 

02865-12 
W07043 
F2-IN-R3 

41.1 

1940 
<40 <40 <40-··-·····- -· < \.\ (J -:'If_ __ _ 

112. 1-'-'10,,___ __________ 114 116 
816 898 897. . . ---·--, 'a "ii) 

...... Yor:J _7 
~~9~3~---~408 . 40f .. 
l19· 184" ·· · · · 177 

-~..,,-,._"••-""""•'"".,.,.,.~--~"""""..___.~,.--•••'""~~•-----~~""''•••~,,, • 

7 4.8 . .?6:6........... . .. ·-· 71.,2 
1550 1600 1660 
<30 
1780 

<30'" 
1866 

·······<30. 

1810 
<30 <30 <30 

31800····· 3aaoo· ·3agoo 
:r5~r·---·-···-· 36.7 · ·· · 34.3 ··· ·· 

-76'1 . , .... 801 ·-----·-·"'·775 

.............. ......... , .... / .. ~:. 
7'-J,'"L-k 
I D 

··<._ '3. C> 

1,;-1-e,., 

.... 3·~soc 
3S, ( 

-:;t~fo . . <20 <2() L_, rLO 
494- ............. 498 473 ½ ~¥" 

_1_58_0_0 ___ ·· ·-rn6oo------1"o4oo···--·--···Lt1. ~t.., 
5_2;.;:;8..:c..0 _____ 5;:..,6=-1~0_ . ··--~~?-q ................... ? .. 1::/ .vt.,,? 
<200 <200 <200 
<30 ~30 .. <30 . 

* total amount containing meta, para, and ortho isomers ., 
.,., ... 

/1 .. / ... 

Laboratory Director 
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/f~.J_t ffJ_O\ /A/A Inc. 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

environmental consultants · 
laboratory services 

LABO RA TORY ANALYSIS REPORT 

Hydrogen Sulfide a~duced Sulfur Compounds 
Analysis in l~edlar Bag Sample 

Report Date: October 19, 2005 
Client: Horizon 

Project Location: Wast Management/ Simi Valley LF 
Client Project No.: W07-043 

Date Received: October 13, 2005 
Date Analyzed: October 13, 2005 

ANALYSIS DESCRIPTION 

Hydrogen sulfide was analyzed by gas chromatography with a Hall electrolytic conductivity detector 
operated in th~ oxidative sulfur mode. All other components were measured by GC/ Mass Spec. 

AtmAA Lab No.: 
Sample I.D.: 

02865-10 
W07043 
F2-IN-R1 

02865-11 
W07043 
F2-IN-R2 

02865-12 
W07043 
F2-IN-R3 

Components 

Hydrogen sulfide 
Carbonyl sulfide 
Methyl mercaptan 
Ethyl mercaptan 
Dimethyl sulfide 
Carbon disulfide 
isopropyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

(Concentration in 
f\~ 

TRS 

TRS - total reduced sulfur 

35.4 39.3 41.1 3f b 
0.32 0.31 0.32 ◊ · l> ?,..- _ 

3.72 4.04 4.17 3. ~ '%" 
<0.1 .. ... <0.1 . <0.1 . . . . < o. I 

6A5 ____ ···---·•··•·······6.7.2 ............................. 6.86 ......... _- ···-··-J:>.: .(;, 4_-·-----····· 
0.19 0.20 0.20 .J,_~ 
056 . . . . . o .. 62 ... _. __ ~--.0.62 ........ _6._b ... . 

s0.0.6 ... --··-······- --· <0.06. . .......... .::0.06..... c.. .o · o~ 
. ..0.22. . . 0.23 Q.J~ . 

47.2 51.9 
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Michael L. Porter 
Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Client Project No.: W07-043 
Date Received: October 13, 2005 
Date Analyzed: October 13 & 14, 2005 

Sample Mean % Diff. 
ID Cone. From Mean 

Components (Concentration in ppbv) 

Benzene F2-IN-R1 1900 1970 1940 1.8 

Benzylchloride F2-IN-R1 <40 <40 

Chlorobenzene F2-IN-R1 109 111 110 0.91 
r , 
i 

Dichlorobenzenes F2-IN-R1 790 841 816 3.1 

I 
1, 1-dichloroethane F2-IN-R1 387 399 393 1.5 I 

1,2-dichloroethane F2-IN-R1 176 182 179 1.7 I . 
1, 1-dichloroethylene F2-IN-R1 74.5 75.2 74.8 0.47 

Dichloromethane F2-IN-R1 1540 1560 1550 0.64 

1,2-dibromoethane F2-IN-R1 <30 <30 

Perchloroethylene F2-IN-R1 1740 1820 1780 2.2 

f 

Carbon tetrachloride F2-IN-R1 <30 <30 I 
Toluene F2-IN-R1 36900 38700 37800 2.4 

1, 1, 1-trichloroethane F2-IN-R1 35.2 36.2 35.7 1.4 

Trichloroethene F2-IN-R1 744 778 761 2.2 

Chloroform F2-IN-R1 <20 <20 

Vinyl chloride F2-IN-R1 495 492 494 0.30 

m+p-xylenes F2-IN-R1 15600 16100 15800 1.6 

a-xylene F2-IN-R1 5140 5430 5280 2.7 

Acrylonitrile F2-IN-R1 <200 <200 

1, 1,2,2-tetrachloroethane F2-IN-R1 <30 <30 
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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 

F2-IN-R1 
F2-IN-R2 
F2-IN-R3 

F2-IN-R1 

F2-IN-R1 

F2-IN-R1 

F2-IN-R1 

F2-IN-R1 

F2-IN-R1 

F2-IN-R1 

F2-IN-R1 

(Concentration in ppmv) 

35.9 35.0 35.4 
39.8 38.8 39.3 
41.4 40.8 41.1 

0.33 0.30 0.32 

3.68 3.76 3.72 

<0.1 <0.1 

6.26 6.44 6.35 

0.19 0.19 0.19 

0.56 0.57 0.56 

<0.06 <0.06 

0.19 0.25 0.22 

Three Tedlar bag samples, laboratory numbers 02865-(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 2. 1 %. 
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Atm()spheric Analysis & Consulting, Inc. 

CLIENT 
PROJECT NAME 
AAC PROJECTNO. 
REPORT DATE 

Horizon Air Measurement Services, Inc. 
W07-043 
050528 
10/26/2005 

On October 24, 2005, Atmospheric Analysis & Consulting, Inc. received ten (10) DNPH impinger contentsfor 
Formaldehyde aild Acetaldehyde by Method CARB 430. The samples were· assigned unique Laboratory ID 
numbers as follows: · 

Client ID Lab No. 
W07043-M430-F2-Rl-IMP I 050528-13083 

W07043-M430-F2-Rl-IMP2 050528-13084 

W07043-M430-F2-Spike 050528-13085 

W07043-M430-F2-FB 1 · 050528-13086 

WQ7043-M430-F2-FB2 050528-13087 

W07043-M430-F2-FB3 050528-13088 

W07043-M430-F2-R2-IMPI 050528-13089 

W07043-M430-F2-R2-IMP2 050528-13090 

W07043-M430-F2-R3-IMP1 050528-13091 

W07043-M430-F2-R3-IMP2 050528-13092 

CARB 430 - Ten (10) ml of Methylene Chloride: Hexane (30:70) was added to each impinger prior to sampling. 
Five (5) miJliliters of the organic layer was removed from all samples. The organic extracts were then concentrated 

f 
i 

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 I 
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 the following signature. 

If you have any questions or if you require further explanation of data results, please conta~ the undersigned. 

~ AC. /? 1Z- ""~ 
--~~ma~(JU 

{. Technical Director 

This report consists of __ s __ pages. 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ 
082 

(805) 650-1642 • FAX (805) 650-164fbage 1 



Atmospheric Analysis & Consulting, Inc. 

LABORATORY ANALYSIS REPORT 

CLIENT : Horizon Air Measurment Services, Inc. SAMPLING DATE 
RECEIVING DATE 
ANALYSIS DATE 
REPORTING DATE 

10/19-21/2005 
10/24/2005 
10/25/2005 
10/26/2005 

PROJECT NO.: 050528 
UNITS : ug/sample 

Formaldehyde and Acetaltf,ehyde by Method CARB 430 

W07043-M430-F2-Rl-IMP1 050528-13083. 0.58 0.39 
W07043-M430-F2-Rl-IMP2 050528-13084 0.30 0.76 

W07043.;M430-F2-Spike 050528-13085 120 0.77 
W07043-M430-F2-FB1 050528-13086 0.07 0~07 
W07043-M430-F2~FB2 050528-13087 0.19 0.12 
W07043-M430-F2-FB3 050528-13088 0.14 0.10 

W07043-M430-F2-R2-IMP1 050528-13089 0.23 . 0.50 
W07043-M430-F2-R2-IMP2 050528-13090 0.03. 0.05 
W07043-M430-F2-R3-IMP1 050528-13091 0.40 0.38 
WU7043-M43U-l1~-K3-11Vll"~ 050528-13092 0.16 0.38 

_ .. -_:::::::.~ 

< . .. ·~ .- ~ ( L----8 (6G'~~A 
Dr. Sucha Parmar I 

/ Technical Director C 

083 
1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX (805) 650-1644f'age 2 
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Atmospheric Analysis & Consulting, Inc. 
QUALITY CONTROVQUALITY ASSURANCE REPORT 

: Horizon Air Measurement Services, Inc. 

: 050528 

MEDIA :DNPH 

I-Method Blank - ug/ml 

Sample 

Analyte Analysis 

Formaldehyde ND 

II-Duplicate Analysis - 050528-13083 ug/ml 

Sample Duplicate Mean 

Analyte Analysis Analysis 

Formaldehyde 0.06 0.06 0.06 

Acetaldehyde 0.04 0.04 0.04 

Acrolein 0.00 0.00 0.00 

III-Spiked Sample- 050528-13083 ug/ml 

Sample Spike Spike 

Analyte Cone. Added Res 

Formaldehyde 0.03 0.75 0.84 

Acetaldehyde 0.02 0.75 0.79 

Acrolein 0.00 0.75 0.82 

IV-Laboratory Control Spike -ug/ml 

Spike Spike Dup Spike 

Analyte Added Res Res 

Formaldehyde 1.5 1.67 1.70 

Acetaldehyde 1.5 1.63 1.66 

Acrolein 1.5 1.71 1.72 

* Must be 70-130% 

** Must be < 25% 

ANALYSIS DATE: 

REPORT DATE: 

¾RPD 

0.0 

0.0 

0.0 

Dup Spike Spike Spike Dup 

Res %Rec* %Rec* 

0.82 107 105 

0.78 103 101 

0.81 109 107 

Spike Spike Dup RPD** 

%Rec* %Rec* % 

111 113 1.8 

109 111 1.9 

114 114 0.6 

.. 
.,,, ,,,/,.., 
.. <:_""'Lge: 

J.,/ Dr. Sucha Parm.al 
President 

10/25/2005 

10/26/2005 

RPD** 

% 

1.9 

2.0 

2.0 

084 
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Atmospheric Analysis & Consulting, Inc. 

CLIENT 

AAC Project No 

Client Project No 

Spike Recovery 
CARB 430 DNPH SOLUTION 

: Horizon Air Management 

050528 

: W07-043 

CARB430 

.. 

I Sa,npie I Fornia/dehyde. <::one. 

DNPH sol. Spike #1 

W07043-M430-F2-Spike 

II Percent Recovery 

/ Sucha Parmar 

Technical Director 

117 

120 

102 

(uglf!lk). I 

II 

085 
1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX (805) 650-1644 p 

3 age 



Atmospheric Analysis & Consulting, Inc. 

DEMONSTRATION OF ACCEPTABLE PERFORMANCE 

CARB 430 DNPH SOLUTION 

PREP DATE : l 0/18/2005 ANALYSIS DA TE : 10/18/2005 

AAC Project No : 050528 Client Project No : W07-043 

CARB430 

MDL 0.002uglml 

Analyte Formaldehyde 

DNPHsol Theoretical Cone. Practical Cone. % Recovery 

DNPH sol. Spike # 1 100 117 117 

DNPH sol. Spike #2 100 117 117 

Average 117 
Std. Dev. 0.0 

~ Cd< ~er--
/ Dr. Sucha Parmar l~ 

Technical Director 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX (805) 650-1644 
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CLIENT 

PREP DATE 

AAC Project No 

Atmospheric Analysis & Consulting, Inc. 

CARB 430 DNPH SOLUTION CERTIFICATION 

: Horizon Air Management 

: 10/18/05 

: 050528 

CARB430 

MDL f!J!02uglm/ o. 002 uglmi 
Formaldehyde · . Acetaldehyde .. 

DNPHsoJ. u~/mJ ug/ml 

DNPH sol. Run #1 ND 0.008 

DNPH sol. Run #2 ND 0.008 

DNPH sol. Run #3 ND ND 

DNPH sol. Run #4 ND ND 

Average ND 0.004 

ANALYSIS DA TE I 0/18/05 

. SHIPPING DA TE 10/18/05 

Client Project No : W07-043 

0, 001 uglmi 

Acrolein 
·. 

ug/ml 

ND 

ND 

ND 

ND 

ND 

I certify that the above DNPH solution lot complies with the requirements as stated in the SOW. 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ 

~. Dr. Sucha Parmar 

Technical Director 
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Client/Project Name Project Location 7 ,-Y· I § 
"S ,..._', V-.4,-\\-- L. ."\= s . V~ll~ C.4 / ANALYSES ~ .. i1L ' .............. 

_Project No. Field Logbook No. .• , /'l o!~ 

~if"\;:. 
Sampler: (Signature) Chain of Custody Tape No. j -.· ~ ~ 

. \, 
' ... :~~~J .,,-7:1. ~~ - i;y, -~ ,_....., 

Sample No./ Lab Sample Type of /', ,; ~ 
... ✓ ✓ 

Identification Date Time Number Sample ~ ~ REMARKS 

CHAIN OF CUSTODY RECORD 

....,,,.) 
V 

~) 

ill;, C.'t'!t-lt~ F'2. to fi. !>JO'S' ~ 3;~ 
V 

1.-JIJ, bi i"30,;.;9 ~ ... _____ '"1··.,.,,,..f~ -t-½,,, t ~ V ¾. \ ~:: .:#~•., .;: 
~ "t?>....,:SO FZ tt.2 )oJ,4 ~ lo-; ~ ~ 

.. 

!'sCAn ~r· ...... _;···.,::€' :.c.~ :I ./\ \ ~,. -,'i;~ :., .. 
. 

- .. -IJ .... 
~,. ·"'":~ r: ;_ ~ -/'.z,~ "tt--· i, ... ~"-. 

'kl' ,--~~.,!}. Ju/: .. - J' l"'30:,I .. k 3't.,.. ,,,_,., , t l v: · .. 
~- , .. ,1,w' ;,;;.,.-.!!;.~ 1. { k~-·-tr { 

'° 3~ '1:!10 ~ fl} - lo(2 b'> ''"2. r<:'I !J K,.__ 3L; -~ "?'•:,,,.,_,, a';''<,{ l ' / t:< ; ,,,, '~ ·•:;;r• ' _,,,.., 
~ - I "' ., 

•· ..::_,,c._::-'~'. 

· Relinquished by: (Sigr:1.ature) Date Time Received by: (Signature) Date Time ..... 

,· ~ ~~ l/t"J t .J---: -~.()O //'2/:::?/2? \, " .,,,. .· . . / . .,L •. , ...-.w. . -- I it .s..-,:;. i,./,: .. ,.'., _- ·:· 

"ijelinquishe/gnati.Jre) Date Time Recet~,ep J?y: (Signature)' Date Time 

/°l /.{l(z/2 
i"" / 

1," : 

~?' Ii " d'?_ 1./l?~ "os:Z> 
{',_ ,', 

( W,µ ·1 
. ,, . ~ 

.,, ·' . .--;,;,.,.,_., ,,f - -.,../ :'-··_;. ~ >. ·, I 

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

Sample Disposal Method: Disposed ofby: (Signature) Date Time 
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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: 

This package may be reproduced only in its entirety. 

NELAP # 01107CA Page 1 of l~ -----
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I 

I 

i 

c.b Curt;, & Tompk;n,. 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 
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Lab#: 182803 
Client: Horizon Air Measurement 
Project#: STANDARD 
Analyte: Sample Volume 
Matrix: Water 
Units: mL 

W07043421-Fl-Rl-Cl 182803-001 
W07043421-Fl-Rl-C2 182803-002 
W07043421-Fl-R2-Cl 182803-003 
W07043421-Fl-R2-C2 182803-004 
W07043421-Fl-R3-Cl 182803-005 
W07043421-Fl-R3-C2 182803-006 
W07043421-F2-Rl-Cl 182803-007 
W07043421-F2-Rl-C2 182803-008 
W07043421-F2-R2-Cl 182803-009 
W07043421-F2-R2-C2 182803-010 
W07043421-F2-R3-Cl 182803-011 
W07043421-F2-R3-C2 182803-012 
W07043421 S.B. 182803-013 

Location: 
Services Analysis: 

Diln Fae: 
Received: 
Analyzed: 

210 
390 
220 
470 
170 
450 
110 
490 
100 
400 
200 
520 
250 

cb Curtis & Tompkins. Ltd 

Simi Valley L.F. 
MEASURE 

1.000 
10/24/05 
11/01/05 

1.0 10/14/05 
1.0 10/14/05 
1.0 10/18/05 
1.0 10/18/05 
1.0 10/18/05 
1.0 10/18/05 
1.0 10/19/05 
1.0 10/19/05 
1.0 10/19/05 
1.0 10/19/05 
1.0 10/20/05 
1.0 10/20/05 
1.0 10/18/05 

rr 

fl 

II 
I 

\ W07043421-FB-Cl 182803-014 110 1.0 10/18/05 
W07043421-FB-C2 182803-015 310 1.0 10/18/05 ,___ ________________ [ . 

RL= Reporting Limit 
Page 1 of 1 
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182803 
Horizon Air Measurement Services 

Project#: STANDARD 

I 
Analyte: 
Matrix: 
Units: 

Fluoride 
Water 
mg/L 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Received: 

..... • t±e+i;l JP<·•· ·· .. · ... 'PYP.i ·.· >t~R JP>> ·. < .R.~i=i1:i:;t:t; < : << :.RP/Y 

I 

I 

I 

I 

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. 
W070'13421-FB-Cl 
W07043421-FB-C2 

,TD= Not Detected 
~= Reporting Limit 

:age 1 of 1 

SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 
BLANK 

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 

c:b Curlis & Tompkins. ltd 

Simi Valley L.F. 
METHOD 
EPA 300.0 
1.000 
10/24/05 

. Ji/ii.t¢:h# ···••·••$~#.ipf.~q:( ...... 
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 

? ..i¥44:lYz ~cl ·••· ·. · 
11/01/05 16:22 
11/01/05 16:39 
11/01/05 16:57 
11/01/05 17:14 
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 16:04 
11/01/05 15:47 
11/01/05 15:29 
11/01/05 11:54 
11/02/05 15:52 

.;.•) 
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182803 Location: 
Client: Horizon Air Measurement Services Prep: 
Project#: STANDARD 
Analyte: Chloride 
Matrix: Water 
Units: mg/L 

1ni;!:1.i;i '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 
W07043421-F2-R2-C2 
W07043421-F2-R3-Cl 
W07043421-F2-R3-C2 
W07043421 S.B. 
W07043421-FB-Cl 
W07043421-FB-C2 

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

'l:'yp~-
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 
BLANK 

Analysis: 
Diln Fae: 
Received: 

. :t._a,l:{ :j:p> • . t{~~µ;(,t: gt 
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:; Curlis & Tom pk ins. Ltd 

·f 
I 
I 

.. ' 
Simi Valley L.F. 
METHOD r 

EPA 300.0 I 
I 

1.000 I 10/24/05 

~i;i,t:;¢~#-· ·. $t;i.#\p:1,Ei4 iuialyz.ed 
107343 10/14/05 11/01/05 16:22 r -
107343 10/14/05 11/01/05 16:39 

! r 107343 10/18/05 11/01/05 16:57 
107343 10/18/05 11/01/05 17:14 r· . 

107343 10/18/05 11/01/05 17:32 f 
I_; 

107394 10/18/05 11/02/05 16:44 

1' 
107343 10/19/05 11/01/05 18:07 
107343 10/19/05 11/01/05 19:35 
107343 10/19/05 11/01/05 19:52 

!I 
107394 10/19/05 11/02/05 17:02 
107343 10/20/05 11/01/05 20:27 
107394 10/20/05 11/02/05 19:22 
107343 10/18/05 11/01/05 16:04 

I I 107343 10/18/05 11/01/05 15:47 
107343 10/18/05 11/01/05 15:29 
107343 11/01/05 11:54 'I 107394 11/02/05 15:52 

2.0 
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Batch QC Rep_ort 

Client: 
Project#: 
Analyte: 
Matrix: 

182803 
Horizon Air Measurement Services 
STANDARD 
Fluoride 
Water 

. i.r.;ldl:D Type MSS Lab ID. tiaj) II'. ,[ij~~~!iaj$.)) 

zzzzzzzzzz 
zzzzzzzzzz 

W07043421 F2 R3 C2 

W0704342l·F2 R3 C2 

BS 

BSD 

MS 

MSD 

BS 

BSD 

MS 

MSD 

QC315432 

QC315433 

187.c"S-008 QC315434 

18284~ 008 QC315435 

QC315656 

QC315657 

182h03 012 QC315658 

182803 012 QC315659 

RPD= Relative Percent Difference 
Page 1 of 1 

a 
co 
c.n 

4.757 

5.168 

•W~i~i~>••·· 
2.000 

2.000 

20.00 

20.00 

2.000 

2.000 

2.000 

2.000 

Location: 
Prep: 
Analysis: 
Units: 

Simi Valley L.F. 
METHOD 
EPA 300.0 
mg/L 

.. R.;Isult;. •.• 'liRi¢/ d,;tit R}~ :~:~ i¥::) i;fch# · samp;~ . R~diii/4.ed :c__ t_Analyf~4· 
1.974 99 80-120 

1. 798 90 8 0-12 0 9 20 

22.34 88 80-120 

22.00 86 80-120 2 20 

1.852 93 80-120 

1.821 91 80-120 2 20 

6. 896 86 80-120 

6.976 90 80--120 1 20 

1.000 107343 

1.000 107343 

20.00 107343 10/26/05 10/28/05 

20.00 107343 10/26/05 10/28/05 

1.000 107394 

1.000 107394 

2.000 107394 10/20/05 10/24/05 

2.000 107394 10/20/05 10/24/05 

11/01/05 12: ll 

11/01/05 12 • 2S, 

11/01/05 13: 09 

11/01/05 13:26 

11/02/05 16:09 

11/02/05 16:27 

11/02/05 '.'.0:50 

11/02/05 22:,JO 

l} 
a-

0 
C 
~ ;:;;· 

Sl!> 

cl 
3 
D 
A° 
5 
!" 
r-

cI 



Batch QC Report 

Client: 
Project#: 
Analyte: 
Matrix: 

182803 
Horizon AiY Measurement Services 
STANDARD 
Chloride 
Water 

.·••••••••••~·~1t£•ra.e•• 
Location: 
Prep: 
Analysis: 
Units: 

Simi Valley L. F. 
METHOD 
EPA 300.0 
mg/L 

. •·· \ iii~d • ii:>< 'l'yp:e.·. ~ss · µ,;1;b ro. lia.b. IP iz;i~s. :Ri~Jit \ ::: §~hei( ....... Re~\11( .•••. %REC µi'riiits~ii..~--;;; ] . .I~Tril¼• ~~ .~~!;~# ••. S~Jaj .•. Rei!~iv.;.d> ~fy~esi:< / 

zzzzzzzzzz 
zzzzzzzzzz 

W07043421 F2-R3-C2 

W07043421 F2-R3-C2 

BS 

BSD 

MS 

MSD 

BS 

BSD 

MS 

MSD 

QC315-l32 

QC315433 

182845 008 QC315134 

182845 008 QC315435 

QC315656 

QC315657 

182803-012 QC315658 

18280i 012 QC315n59 

RPD= Relative Percent Difference 
Page 1 of 1 

0 
(0 
1::,-) 

92. 25 

9. 961 

4.000 4.210 105 

4.000 3.758 9-l 

40.00 130.5 96 

40.00 129.6 93 

4.000 4.010 100 

4.000 3.902 98 

4.000 13.66 93 

4.000 13.89 98 

80 120 1.000 

80-120 11 20 1.000 

80-120 20.00 

80-120 1 20 20.00 

80-120 1.000 

80-120 3 20 1.000 

80-120 2.000 

80-120 2 20 2.000 

107343 

107343 

107343 10/26/05 10/28/05 

107343 10/26/05 10/28/05 

107 3 94 

107394 

107394 10/20/05 10/24/05 

107394 10/20/05 10/24/05 

11/01/05 12:11 

11/01/0S 12:29 

l 1/01/05 13: 09 

]]/01/05 13:26 

11/02/05 16:09 

ll/02/05 16:27 

11/02/05 2!):50 

11/02/05 22:00 

ti er 
() 
C 
::i. ;:;;· 

~ 

(j 
3 
D 
;,:;-

5 
!" 
c;: 
Cl. 



\ 60--- oU / 
Client/Prov: Name 

~ ~\ . "4.-\ ,~ L,F. 
Project No. 

...., 

~ -..0'-{3 

Sampler: (Signature) 

' ~~ r-;;;;::: 
Sample No./ 
Identification 

i.rZl•Fl-l'Ll 
c" \ 

"/k, 
~ 
OT-, ,:ic.,1 ~,) 1 .i;\-JZl 

_C~ ; 
~ 

~ 
~ 

j ~ , ... ~, " - ll,2 
~ 

~~· 
> ~l '121 PI l?:. 
3 i,21 r-, ~ 

l"'.J 

' ,o--=to -ti 'tll '(:I ll3C,'2 

Date Time 

13/I~ r/,,r 
l1>}'1 (Cl'>' 

/t,/~ •'F 

J•/1,. "l•S' 
ID/ I s,o.r 

Ii /llfJi:if -

·-

CHAIN OF CUSTODY RECORD 
Project Location If $~, \j...,_\\~ ~ 

Field Logbook No . 

{fl Chain of Custody Tape No. At ~, Lab Sample Type of J Number Sample 

------.-- bz _ _ii~G, ------· _ K_ --· . -----

t>-:c. ~(N)~e;_ X -·· 

~ ""-· X 
-1, 'J( 

--
~ j21\ll-i.-' b( 

~ " 

I /} 
.,Time Relinquished by: (Signature) 

~~ 
y~s;gnatu,e)' 

-V- ' ~~ '1 (t){):;) ._.,.,,.~ 

ANALYSES I 

REMARKS 

- ----- -- n~ _#~ lv- #I 

~7_,..:., ~ I 1t..-,,..,L 
I 

t --- --- --rt;:-.;;._•, IL-.3 
I 

~ 
-~ -- --

vu.__---- Oat~ 
Time 

I 1!11 -/t)(iQ 

' Rt/ct•tUre) -~~ ~C' 
Time 

~7';/; D\i~ Time 

tO/ Cf.it/t:; {-0 1--~ (::; :y5 ;o<; 

0 
CD 
,J 

~uished 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-p173 

Date Time Veceived for Laboratorf: (Signature) Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

a/1/1/b,~ ' 
_,/ 

r~~?le-
N~ 8402 



\i, cl'6P ) 
CHAIN OF CUSTODY RECORD 

Client/Project Name Project Location i )>. I '"5' I......::.. VI().\ t-_,. ;or- - '- -~. S;'-\ V-...\\-A~ OA.:::,. ANALYSES 

Project No. V Field Logbook No. ~" 

'->o=t-o'-'j:) u' 
Sampler: (Signature) Chain of Custody Tape No. ;~ ,::C· ,1-v~ 

Sample No./ Lab Sample Type of /' Identification Date Time Number Sample REMARKS 
7 
11\C?O 't$• '1ll-F~ llJ '°11'1.l•S- v ·-· ---- l-\~'2.g _, 
i_ -· 

c, 
-----·- --· --·---· 

✓-
----- 1------ --

- -'1~••f'Z.-l'-\ lfl l lift ( fG "' - ~L .. v ·---------)' ~-.. ••1.4.-Fz - •~, \t:;,( ·~, o,.. Fl""',.._ -z.. \2-"t, 
I 

tJ 'r21 FZ. CLZ. c::.z. \Ol1c=t (1,-r-, ;/ ~ 
'() 11 ?,-"12.1~F2.- ~ ~~, ,o, 12-0/o-r- ,/ Fl ~('c-- 2. 0-. 3 

·-
-1 ~fc'J "tz. I - r-':Z.• It' , c.z:.. ,~ /2.D/o,;- i../ J, 

---

I j 

Relinquished by: (Signature) 

~~c 
,.Time ?JL~d by: {S,gnatu,e) --~ za;e Li Time .~rr-~;~~ ''o/ /ooo tit:. .- /OOQ ~,t:J(;" 

J • i;"Yt::___y: {S;gnatu,e) ~/49 
Time Received by: (Signatur:!::J l9ate Time 

'- tt:.,,f_ 1ft), < I~ ·//a:;~~£- 16; ~i~- t -·c;::ss ~ 
u-relinquished by: (Signature) mate Time Received f-6'r Laboratory: (Signature) Date Time 

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

SAMPLE COLLECTOR ANALYfi;;;'h":~ d I~ )11-o,e/-
HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 

(0 Newbury Park, CA 91320 
I 

N<! 8469 I 
(805) 498-8781 Fax (805) 498;-3173 

' 
cc 

---; 



\ 'b~~J/ 3 
Client/Project Name 

5~. 'l.u-y-- l,.. .·t=:-
Project No. 

'v---o-::;.-0'--, ~ 
Sampler: (Signature) .... /' 

~ .. 4-~ 
Sample No./ 

-13 Identification 

'AC' ~ lfJ..\ 5 ;-5 .. 

J '12.1-F6 ~t:.c 
-l'-\ 
'()fo 
·I', 
01f,04-. t i.i2l ~0 (.4 

Date Time 

/"/~IJ"/ :;--
--

/6/,,r'/c r-
,,.,,,_. l.-r 

~-----

CHAIN OF CUSTODY RECORD lt.r 
Project Location ff I s· V ....... \l ... y-, c.~ \ .,,,,,,.._""'..., ANALYSES 

Field Logbook No. J;/ 
Chain of Custody Tape No. 

11 Lab Sample Type of J Number Sample REMARKS 

-~ 
ise~'-~I~~ f>4~~~ 

-·-·--·· --··· L----- -- ---- ~ --···-

·- ·---

X A,.1,._ /N-... .-~, .. Q,-_ .. 4. 

X '"'41',-a ( U-,,·u ... \ - -

------ --

. / 
Time Time Relinquished by: (SigQ._ature) ~w ~~atu,e) -k-~ 

9at 
-/~~ ~~ A ,ce,o tc ru/&< I 0(!)0 

' ' Rell<>qo/t'.s;gnatu,e) ,L<..L.-,- ~at•'/ Time ~;:;~·r:t D~z 

Time 
/C ~ IEP'{,O ro ,;,'fhs h:fr 

Re'°"1quished by: (Signature) Dite Time ·-Received for Laboratory: (Signature) D~te / Time., 

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

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC evwv1J1~. irthfJ ';ft, 996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 ✓ 

.::) (805) 498-8781 Fax (805) 49$-3173 N~ 8461 

..:., 
_......, 



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 

Reviewed by: 

This package may be reproduced only in its entirety. 
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cb Curtis. & Tornpk;ns, lfd. 

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

CASE NARRATIVE 

182975 
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 
22.0 
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CHAIN OF CUSTODY RECORD 
( g;i____ q75 

Client/Project Name Project Location 7(/ I 6, m\ (4 \ \e.~ ) l:F. $~, V.A.t~~ J~ ~,'\ ANALY?ES 

Project No. 1 Field Logbook No. 1 

fl ,':, 

\vD-::f..--01.,~ 
Sampler: (Signature) Chain of Custody Tape No. j~/M· 

,., 

~ h,,/~ 
Sample No./ Lab Sample Type of lJ; Identification Date Time Number Sample ~Y REMARKS 

I 
\i 

\M ~0',3•1-/Ji..-·~I• ,, foJ/1:1 pr hMl.'k ~nS<._~---- ~-~-~~- ..:i. 'I 12.- \ C.I ~- ----- 1------ -· ----- C-....._ 

Ott3~ lt3'.• Ft Rt 1 
--1-;---

':ll F,#"1- ~ -1:: c.:a.._ ·- ·-· 
'°1 O't~•~-,=i-ll..1 

,, .... "i"C..0Z.,. '.2.cl.z; ✓ .. 
C3 ... 

~ C>'c?>-4~ ~_,.,PJ j ' ., IJ • ,,,,.,... 
. t i... '11 "7Ci.CIL-.. 4 - --- --- -----cq. ~,?rLi ?,"-1=:' ~\ I 'I I •~ ✓ ;,.,:- tll'4n'""'~ t1-S- I,, ,ii, 

I ' , -

--
-------- -

I~ / t1 
~~ .. , 1s;gnatu,e) _ ,f;.;,c Time Ry p;gnatu,e) • h--c-- °q;/~r Time 

{r(CIO ;e@O 
• I ·----J-7 ~ pr,-'~ IP'~ by, 1s;gnatu,e) • ,I, ~,zj Time ~ by 1s;u:J/ J 0% Time 

t6Nt, ta,_,~ 
0/t/) .I J IA'! ,A JAL/ 

.1JW · vr1~ .,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 

,;tµe,f ~ HORIZON AIR MEASUREMENT SERVICES, INC ,t.-fv1v i)1'tt¢ g 996 Lawrence Drive, Suite 108 . I 
Newbury Park, CA 91320 

I-..,. 
(805) 498-8781 Fax (805) 498-6173 N~ 8292 I 

~ .... 
' 
N 



,_ 

CHAIN OF CUSTODY RECORD 
(<t';>-q1~ 

Client/Project Name Project Location 

S',M, ~lle 1-."F. --5 ~~I "'""' l\~\--" c~ 
Project No. Field Logbook No. 

~-Oll~ 

Sampler: (Signature) Chain of Custody Tape No. 

r:T-7h/'~ 
Sample No.I Lab Sample Type of 
Identification Date Time Number Sample REMARKS 

r111Sf _______ - Z-------· -·-· --- -- --

--

-·--·- -

-

---------------

-··------- ···-

ed by: (Signature) e Time : (Signature) -~ Time 

~ 
,,,,,;- () c,:::;:, 1000 c.9~ 

DH< T}ejo 
Date Time 

1(,/J O \,, I'~ 
Date Time nature) Date Time 

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

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC CY)),,~- £/1/7~ 996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I N~ 8192 



,.... 
0 

Client/Project Name 

,~, \IIA.-\\<...v . 1-.r-. 
Project No. 

VW>~ -0 '1 .3 
Sampler: (Signature) 

Time 

CHAIN OF CUSTODY RECORD 
Project Location 

$,,,.:. \l,\\_ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

c~ 

IYJ-'17:) 

REMARKS 

P-;J ____ f:i,JJt __ ,Y? n11re ____ lLL J-L-,!- -L -
;;;, (·ha.. -Vi j l - L . ------~---v 

L. _ - .!._ I ! I I I I {'"--I--"""'.'.,~ l I - -1 I I •----+----+------- ---

Relinquished b'(":tSignature) ,. 

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-~173 

I 

Date Time 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

4, M /)reef j ifl1{ c-f 

,vt,.---' Time 
:, IJCl:)O 

~;'.)~ nme 

/
2}17 e,:v-

Oat Time 

Date Time 

N<;> 8193 ,.::..__ ________________________ ......, _________________________ ~-------_.,J 

.. -,...;_,_ 



Client/Project Name 

S~ \/4\l~ / <A-
Project No. 

~-0'-'\~ 

Sampler: (Signature) 

~~ 

Time 

CHAIN OF CUSTODY RECORD 
Project Location 

s~. VA-ll 
,I_ 

c~ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

l<t~Cf';;:, 

REMARKS 

I 
~~--- . -------·-------+,-rdtt /,;z. aiJsr:_ lv --~---· -·-· ✓-·•----·--

~ 
r-.. ,_.., 
CJl 

✓ --t- ----·-------1 

,·~-x--.;,,. ... .b, ,.-~1 " , , • •• ,fJ"•'VJ .... • 1 v~ f . I _ ,,, ,i~---1---~---➔----~----+----- ·--

~~:~~· 

;;.:\ ... 

Relinquished by: (~nature) 

-~~ 

,le<---

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 

-~ Time 

IIJf/~ I IQ cJO 
Time 

~!!(5 
Time Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

a ;v1,J:J: fl,_/; r',-.~d 1-£ 
N~ .8194 



i,,-. 
c, 

Client/Project Name 

S lm; f:t.lf ~, j.., F. 
Project No. 

h,lr-/_- ~3 
Sampler: (Signature) 

__,__-~ 

CHAIN OF CUSTODY RECORD 
Project location 

~~; 'tJl C4-
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Io~ '-l~t _:) 

n~:rz.. fl-- ~ 
--- ------+--· ----·+-----+------- ----·- -;;1------f 

-+-------+-----+----- --

1 '-'"> 1 I /l4PW"f'17f':,. s.> ,... v I v I ,.,, ---

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 

Time 
/((O>b 

JID/i1u: T~ 

/ 
Date Time 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY(/ 

!)!/V\ h- v~ . 

'~ Time 
{(P(/) 0 

. (Signature) Date Time 

;;{#5 & ~ 'v ctt,,.9--\_ 
Date Time 

Date Time 

1)1-J~ 

N~ 8191 O),..._ ____________________ ...L.. _____________________ ....._ _____ __,J 

,_..., 



CHAIN OF CUSTODY RECORD 
ti~q75 

Client/Project Name Project Location /~ I -1' r>,i t:,, 11~ L.P, 6~. V~\l~, C/4... ANALYSES 

Project No. / Field Logbook No. 

If ~- 01ti 
Sampler: (Signature) Chain of Custody Tape No. ,~~ 
~ 

•. 

tv~ 

r Sample No./ Lab Sample Type of ~' 
Identification Date Time Number Sample {IJ REMARKS 

-:t £>lf3•~\f.•;.t• 3 \OIi. 'oS l}Llllj_ 
. , 

l"'ff •• .-~Z.. I /2.:3 . 
j rtf/S-{ -----~ 

~ ,~3-4t~,-F2-1n -- ------ ---· -·---·- -- ----- --- r--- -

~ 
I 'Ptl.f.,,,,_ ✓ -~c-:,;:_:__ .... .. --- ---·-----

~ u-.. ,,,-~ -1c 3 ;>~ /f/11\!A ._ • ,._ t 2- F.c 3 v ,.. .2. 

~ .,$"'13,-.Fz- ~ J ;ti;'IL(ld ~+ /' ------~ r,, 
- -·----- --- liL---

C~i .. 'fU• j;l;:ff} ~,, 1/~ ,.. .. ~L ........ s~~ ✓ ·1 .I ,- --------
/✓ 

·---------

--- --- -

I I /1 
Aelinquishe\l_by: (Signature) 

Dcy,c 
Time 1/~natu,e) . ~/t.__ D te Time -- lz-4~ ~ - {«:iC> ,e !OCO 

~~, ~ ~ ·1 
I~ by, (S;gna,U,e) 

Tia~< 18/0
1 R~,;;;;•u~ Date Time 

I~ 
{{) /UJ'IJ' {-~li ~:vs ' ' Relinquished by: (Signature) Date Time v- ¼ Received for Laboratory: (S gnature) Daie I Time 

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

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
ttJVt,bt~· tl#-l,,f ~ 996 Lawrence Drive, Suite 108 

.. Newbury Park, CA 91320 
NC: 8400 (805) 498-8781 Fax (805) 498-3173 -. I -

l 



Client/Project Name 

?,,~; /1:,. //4y L.F 
Project No. 

~-Oa..l~ 
Sampler: (Signature) 

?--· 
,. 
,/4/~ 

\j\J 

WO' 

r~ 

>--1 

\'l)C 

Sample No.I 
Identification 

D'1 ~•Ii~• t,IK -
C,i m~St..·rs,,c· 

·4~G~,c Ff'U.,~·• ,. I ,..._.~ 

Date Time 

lo(litc 
' 

I:.' 
'-·---

--~ ..... / ~--~--v 
I~ 1oC,'1~•'f\,L"r~}'< I 

~ ,, ~113 ... ~¾ "''&I( 
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-

,i. 
Relinquished by: lSignature) 

~~~/7~ ,,,. "PP:' (S;gnature) t "'r 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

·---·-------
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CHAIN OF CUSTODY RECORD /?~975 
Project Location 

1- I S~~. VAr\\.c..y ,,1 CA ANALYSES 

Field Logbook No. ;"';r 
~ .. Chain of Custody Tape No. ;/i 

1¥ V 
Lab Sample Type of 

" Number Sample .. REMARKS 

~-~--H~/ l-e.•1~ \Jrl:~~ 
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CHAIN OF CUSTODY RECORD l ~J q12> 
Client/Project Name Project Location l~-1-i I S1~ VA-\l-e.y/ ~.F. S\....:. V.Al\<--y , CAr... ANALYSES 

Project No. Field Logbook No. 
-

/~. Wu+ - bl..~~ 
Sampler: (Signature) Chain of Custody Tape No. j,l ~ 

~-
A/~ r..} 

Sample No./ Lab Sample Type of J/~ Identification Date Time Number Sample ''1/JY REMARKS 

~ 

t.,)"foi"/ 3u., ,c.. •-, 17 1:71, ~s- IQ.U4f('t1. li',f. Lt_, __ 
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Tl I 

r~s~y: (Signature) 
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/{P iJ~-t{P,J t/~ / . ~:fr ' Relinquished by: (Signature) Date Time Received for Labonrtory: f ignature} Date/" Time 

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

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
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cb Curtis & Tompkins. Ltd. 

Lab#: 182975 Project#: STANDARD 
Client: Horizon Air Measurement Services Location: Simi Valley, L.F. 
Field ID: W07043-436-Fl-Rl Diln Fae: 1.000 I 
Lab ID: 182975-001 Sampled: 10/11/05 l 
Matrix: Air Received: 10/24/05 ! 

,__u_n_i_t_s_: ______ u_g""'-/_s _______________________________________ l 

Arsenic 
Cadmium 
Copper 
Manganese 
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 

1. 9 
0.88 
7.1 
4.0 

4.8 

30 b 

0.28 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
0.28 107767 11/15/05 11/15/05 CARE 436 
0.56 107767 11/15/05 11/15/05 CARE 436 
0.56 107767 11/15/05 11/15/05 CARE 436 
0.67 108032 11/22/05 11/22/05 METHOD 
0.26 108030 11/22/05 11/22/05 METHOD 
1.1 107767 11/15/05 11/15/05 CARE 436 
1.1 107767 11/15/05 11/15/05 CARE 436 

EPA 6010E 
EPA 6010E 
EPA 6010E 
EPA 7470A 
EPA 7470A 
EPA 6010E 
EPA 6010E 

2.3 

1 -'I(" J.. ) 

I 
11 

l I 
1)-

I \ 1., 



182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-Fl-R2 
Lab ID: 182975-002 
Matrix: 
Units: 

Arsenic 
Cadmium 
Copper 
Manganese 

Air 
ug/s 

2.4 0.28 
0.62 0.28 
3.5 0.56 
1. 4 0. 56 

Mercury (Combined) 
Mercury (KMnO4) 
Nickel 

ND 0.58 

ND 
.zinc 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
:ombined= Combined 
Page 1 of 1 

5.8 0.27 

14 b 
1.1 
1.1 

c.b Curlis & Tompkins. Lid 

Location: 
Diln Fae: 
Sampled: 
Received: 

STANDARD 
Simi Valley, L.F. 
1.000 
10/11/05 
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 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

6010B 
6010B 
6010B 
7470A 
7470A 
6010B 
6010B 

3.3 

lll 



cb Curtis & Tompkins, Ltd 

Client: Horizon Air Measurement Services Location: Simi Valley, L.F. 
Field ID: W07043-436-Fl-R3 
Lab ID: 182975-003 
Matrix: 
Units: 

Air 
ug/s 

Diln Fae: 
Sampled: 
Received: 

1.000 
10/11/05 
10/24/05 

Arsenic 
Cadmium 
Copper 
Manganese 

2.5 0.28 107767 11/15/05 11/15/05 CARE 436 EPA 6010E j 
107767 11/15/05 11/15/05 CARE 436 EPA 6010E 1·. 

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 

0.61 
2.5 
2.1 

2.2 

10 b 

0.28 
0.56 
0.56 
0.68 

107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
108032 11/22/05 11/22/05 METHOD EPA 7470A 

0.088 108030 11/22/05 11/22/05 METHOD EPA 7470A 
1.1 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
1.1 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 

4.3 

112 

I r 

I 



cb Curt;, & Tompkins. Ltd 

Lab#: 182975 Project#: STANDARD 
Client: Horizon Air Measurement Services Location: Simi Valley, L.F. 
Field ID: W07043-436-F2-Rl Diln Fae: 1.000 

10/12/05 
10/24/05 

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 
:ombined= Combined 
Page 1 of 1 

Sampled: 
Received: 

0.77 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
0.63 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 

32 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
1.3 0.56 107767 11/15/05 11/15/05 

1. 3 

5.5 b 

0.64 108032 11/22/05 11/22/05 
0.088 108030 11/22/05 11/22/05 
1.1 107767 11/15/05 11/15/05 
1.1 107767 11/15/05 11/15/05 

CARB 436 
METHOD 
METHOD 
CARB 436 
CARB 436 

EPA 6010B 
EPA 7470A 
EPA 7470A 
EPA 6010B 
EPA 6010B 

5.3 

11.3 



Lab#: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-F2-R2 
Lab ID: 182975-005 
Matrix: 
Units: 

Air 
ug/s 

Project#: 
Location: 
Diln Fae: 
Sampled: 
Received: 

cb Curtis & Tompkins, Ltd 

STANDARD 
Simi Valley, L.F. 
1.000 
10/12/05 
10/24/05 

Arsenic 1.0 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
Cadmium 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 0.57 0.28 
Copper 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 2.2 0.56 
Manganese 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 3.0 0.56 
Mercury (Combined) 108032 11/22/05 11/22/05 METHOD EPA 7470A ND 0.67 
Mercury (KMnO4) 108030 11/22/05 11/22/05 METHOD EPA 7470A 1.2 0.088 
Nickel 107767 11/15/05 11/15/05 CARB 436 EPA 6010B ND 1.1 
Zinc 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 13 b 1.1 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
Combined= Combined 
Page 1 of 1 6.3 

! 



Lab #: 182975 
Client: Horizon Air Measurement Services 
Field ID: W07043-436-F2-R3 
Lab ID: 

j Matrix: 
Units: 

182975-006 
Air 
ug/s 

Arsenic· 1.1 0.28 
Cadmium 
Copper I Manganese 
Mercury (Combined) 

i . Mercury (KMnO4) 
ND 

j Nickel 
[·Zinc 
I 
I 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
~ombined= Combined 
?age 1 of 1 

0.51 0.28 
1.8 0.56 
6.7 0.56 

0.66 
0.86 0.096 
3.1 1.1 

11 b 1.1 

Location: 
Diln Fae: 
Sampled: 
Received: 

tb Curtis & Tompkins, Ltd, 

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 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 

115 



cb Curlis & Tompkins, lid 

Client: Horizon Air Measurement Services Location: Simi Valley, L.F. 
Field ID: W07043-436-ELK Diln Fae: 1. 000 

10/13/05 
10/24/05 

Lab ID: 
Matrix: 
Units: 

182975-007 
Air 
ug/s 

Sampled: 
Received: 

Arsenic 
Cadmium 
Copper 
Manganese 

ND 0.28 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 

Mercury (Combined) 
Mercury ( KMnO4) 
Nickel 
Zinc 

ND 
ND 
ND 
ND 

ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
Combined= Combined 
Page 1 of 1 

0.59 0.28 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
1.2 0.56 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
0.70 0.56 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 

0.10 108032 11/22/05 11/22/05 METHOD EPA 7470A 
0.060 108030 11/22/05 11/22/05 METHOD EPA 7470A 
1.1 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 
1.1 107767 11/15/05 11/15/05 CARE 436 EPA 6010E 

8.3 

llG 

I 

L 



c.b Curtis & Tompk;n,. Ltd. 

182975 Project#: STANDARD 
Client: Horizon Air Measurement Services Location: Simi Valley, L.F. 
Field ID: W07043-436-SB 
Lab ID: I Matrix: 

· Units: 

182975-008 
Air 
ug/s 

Arsenic ND 
Cadmium 

I 
Copper 
Manganese 
Mercury (Combined) 
Mercury (KMnO4) 

ND 
ND 
ND I N~ckel 

/ Zinc 

I 

b= See narrative 
ND= Not Detected 
RL= Reporting Limit 

KMnO4= KMnO4 
:ombined= Combined 
!?age 1 of 1 

0.50 
3.5 
0.95 

23 b 

Diln Fae: 
Sampled: 
Received: 

1.000 
10/13/05 
10/24/05 

0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B 
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 
0.12 108032 11/22/05 11/22/05 METHOD 
0.096 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 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

6010B 
6010B 
6010B 
7470A 
7470A 
6010B 
6010B 

9.3 

11.? 



Batch QC Report 

Lab#: 182975 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: 
Type: 
i.,ab ID: 
Matrix: 
Units: 

Mercury ( KMn04) 
BLANK 
QC318263 
Air 
ug/s 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Prepared: 
Analyzed: 

cb Curt;, & Tompk;ns. ltd 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108030 
11/22/05 
11/22/05 

I 

I 

f 

L·· ... ••<ii Restiit::/ , .. : :::: t s®T I 
[ ____ N_D_•·_····.·_·•···_.•••·._·••_>_<_•••·••_·••••_···.·_·· _____________________________________ ~f 

ND= Not Detected 
RL= Reporting Limit 

Kr-1n04 = KJ'1n04 
.i?age 1 of 1 l.i. 0 

11 \ J 

... (,,) 



cl:; Curtis & Tompkins. Ltd 

::,at.ch 

l i _..;_,;___;;__;;__;;_-'-'"'-_;;__;;__;;_...:......._;;_"-"-_;;__;;__;;__;;__;;__;;__;;__;;_...:......._;;__~...:........:.;.;_......;.....:.........;,;,,.;...;,_;__;;_ _____ ~_;;_--'---'---,'---'....;....-,--'-'-'-...;.;..._;;_;.;.._.;..;....~---"---l 

Location: Simi Valley, L.F. 182975 
' :lient: Horizon Air Measurement Services 

Project#: STANDARD 
A.nalyte: 
Matrix: 
Units: 
Diln Fae: 

Mercury (KMnO4) 
Air 
ug/s 
1.000 

Prep: METHOD 
Analysis: EPA 7470A 
Batch#: 108030 
Prepared: 11/22/05 
Analyzed: 11/22/05 

BS QC318264 0.2500 0.2465 99 80-120 
BSD QC318265 0.2500 

RPD= Relative Percent Difference 
'.Mr..O4 = KMnO4 

l?age l of 1 

0.2400 96 80-120 3 20 



Batch QC Report 
1••····•····· ! ... 

Lab#: 182975 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: 
Field ID: 
Type: 
MSS Lab ID: 
Lab ID: 
Matrix: 
Units: 

Mercury ( KMn04) 

W07043-436-F2-Rl 
SDUP 
182975-004 
QC318266 
Air 
ug/s 

RL= Reporting Limit 
RPD= Relative Percent Difference 

i-:MnC4 = I<'JvJnO'! 
Page 1 of 1 

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

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108030 
10/12/05 
10/24/05 
11/22/05 
11/22/05 



f-;atch 

Client: Horizon Air Measurement Services 
Project#: STANDARD 

, Analyte: Mercury (KMnO4) 
Pield ID: W07043-436-F2-Rl 
Type: I MSS Lab ID: 
Lab ID: 
Matrix: 
Units: 

SSPIKE 
182975-004 
QC318267 
Air 
ug/s 

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

cb Curtis & Tompkins, ltd 

EPA 7470A 
1.000 
108030 
10/12/05 
10/24/05 
11/22/05 
11/22/05 

1.294 2.201 3.297 91 77-121 

•1rh)4 = KMn04 

,age l of 1 



cb Curtis & Tompkins. ltd 

L,ab #: Location: Simi Valley, 
Client: Horizon Air Measurement Services Prep: METHOD 
Project#: STANDARD Analysis: EPA 7470A 
Analyte : Mercury ( Combined) Diln Fae: 1.000 
Type: BLANK Batch#: 108032 
Lab ID: QC318274 
Matrix: 

Prepared: 11/22/05 I 
Air Analyzed: 11/22/05 , 
ug/s I Units: .___ ________ .....;:;"--------------------------------------l 

c_ __ N_D _____________ o_. 0_1_0 _______________________________ -11 · 

ND= Not Detected 
RL= Reporting Limit 

~·ombined= Combined 
Fage 1 of 1 



182975 
~lient: Horizon Air Measurement Services 

' Project# : STANDARD 
Analyte: 
Type: 

Mercury (Combined) 
BLANK 

I 
Lab ID: 
Matrix: 

-Units: 

ND 

QC318275 
Air 
ug/s 

ND= Not Detected 
RL= Reporting Limit 

Jmbined= Combined 
,;age 1 of 1 

0.10 

Location: 
Prep: 
Analysis: 
Diln Fae: 
Batch#: 
Prepared: 
Analyzed: 

cb Curt;s & Tompldns, ltd. 

Simi Valley, L.F. 
METHOD 
EPA 7470A 
1.000 
108032 
11/22/05 
11/22/05 

j 2. ,j 



cb Curtis & Tompkins, Ltd. 

Batch QC Report 

Lab#: 182975 Location: Simi Valley, L.F. 
Client: Horizon Air Measurement Services Prep: METHOD 
Project#: STANDARD Analysis: EPA 7470A 
Analyte: Mercury (Combined) Batch#: 108032 

1 
.. 

Matrix: Air Prepared: 11/22/05 • 

.__u_n_i_t_s_: ______ u_g_/_s ______________ A_n_a_l_y_z_e_d_: _____ 1_1_1_2_2_1_0_5 ___________ ~1 _l _Diln Fae: 1.000 

BS QC318276 0.2500 0.2460 98 80-120 
BSD QC318277 0.2500 0.2480 99 80-120 1 20 

RPD= Relative Percent Difference 
2ombined= Combined 
Pagel of 1 

I. 
i 



Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: 
Field ID: 
Type: 
MSS Lab ID: 
Lab ID: 
Matrix: 
Units: 

<0.6803 

Mercury (Combined) 
W07043-436-Fl-R3 
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: 

0.6803 NC 

c.b Curt;, & Tompldns, Ltd. 

Simi Valley, 
METHOD 
EPA 7470A 
1.000 
108032 
10/11/05 
10/24/05 
11/22/05 
11/22/05 

20 

1 t) C"'. 
. i.. 0 

20.0 



Batch 

Lab#: 182975 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: 
Field ID: 
Type: 
MSS Lab ID: 
Lab ID: 
Matrix: 
Unit.s: 

ND 

Mercury (Combined) 
W07043-436-Fl-R3 
SSPIKE 
182975-003 
QC318279 
Air 
ug/s 

17.01 

ND= Not Detected 
Combined= Combined 
Page 1 of 1 

b Curtis & Tompk;n,, Ltd 

Location: Simi Valley, L.F. 
Prep: METHOD 
Analysis: EPA 7470A 
Diln Fae: 1.000 
Batch#: 108032 
Sampled: 10/11/05 
Received: 10/24/05 
Prepared: 11/22/05 
Analyzed: 11/22/05 

15.34 90 77-121 

2::. . I} 



Curtis & Tompkins, Ltd., Analytical laboratories, Since 1878 
•- •• .. •• .. ••••• .. •••-•-•••••••••• ,Hn,o•H -••"•---•--•• •••••••~••'•••••HHH• .. •-••• •- OHnH• •••••••• .. ••nHH•••••-•"••••••"H"•• .. ,• ....... ••• .. •••••••••••••., • ,., • •" '••• •• • • • ••••• • •• • • "' •• ,.,•-• "''' ••• ''" "•• "' ••••• • • 

2323 Fifth Street. Berkeley. CA 94n0. Phone (510) 486-0900 

A ~ ~ L Y T I C A L R E P 0. .R .T 

· -:Prepared for: 
. · .. ·· ... 

: Hori.z~n Air. .Measurement S~;;~ices . ·. 
· · · · ·•·. :~_96_ La~rence Dr,ive:i••: ·: · .· 

:. :. · :· ·. : Suite 108 
:_. Ne'llbury. Park, CA . 91,.3~0. 

-·.:.:_··:, •, ·.. . 

Date: 14-DEC-05 
Lab Job Number: 183452 

Project ID: W07.043 
Location: Waste Management 

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: 

This package may be reproduced only in its entirety. 

NELAP # 01107CA Page 1 of 

127 



c.b Cu10 & Tompk;ns. 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 11/29/0S. 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 l 
6.0 

I 
l 



. i 

I 
I 
I 

cb C"11s & Tompkh>s. lid. 

Lab#: 183452 Location: Waste Management 
Client: Horizon Air Measurement Services Prep: CARB 425 
Project#: W07.043 Analysis: EPA 6010B 
Analyte: Chromium Sampled: 11/28/05 
Matrix: Air Received: 11/29/05 
Units: ug/s Prepared: 12/01/05 
Diln Fae: 1.000 Analyzed: 12/01/05 
Batch#: 108263 

;:ni1·tr·::rn<::F£tSl~i:-:Ilif:)::[:',•::::::::#t{i':·rn./'WiP'.1fh'L'-::.'Iiff .•. :xn;.·-·:::r:i'W·····:· .. :,:>:•··Reslilt':{·:•·:·: .. ·.;•<·:.')•.:.:; .. ···..:>pf':··,::;·:: .•.. ;\~<•;-,,,_.::·i:({,:':\::/J.\:JN(:::~::::Vi;-::·::::,,:_:·<;;'' .. ·.=.·:ff.,.·,:,.,·:,'..·.'. .. ·•.t• 
W743-425-Fl-Rl SAMPLE 183452-001 1.5 1.0 
W743-425-Fl-R2 
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 
SAMPLE 
BLANK 

183452-002 1.1 1.0 
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 

4.0 

129 



cb Curto &. Tompkins. Lid. 

Batch QC Report 

Lab#: 183452 Location: Waste Management 
Client: Horizon Air Measurement Services Prep: CARB 425 
Project#: W07.043 Analysis: EPA 6010B 
Analyte: Chromium Batch#: 108263 
Field ID: W743-425-Fl-Rl Sampled: 11/28/05 
MSS Lab ID: 183452-001 Received: 11/29/05 
Mat:rix: Air Prepared: 12/01/05 
Units: ug/s Analyzed: 12/01/05 
Diln Fae: 1.000 

.•.·.··.:.ffl:Jt.·:::···.:.·::.•tab/:"t»::-·:·.·-r.••.•t.·.;.Ms$::':'Resu16::::::":::.:·,;·::::c.s'i:).t:Na·:;.;..;:n::tn··.:•s•auli£J<-~.1;:r'::··•;::··>•<:·:·::::1m::-:m::-w.r-:·:··-::::1R:t:P:···::::::::t:tiri~•t·4::::m11r·:·:'::1d,,rf·::~·· 
SDUP 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 5.0 

130 



LAB #: 183452 
c.b ccn1s & Tompkin,, Ltd 

CLIENT: Horizon Air Measurement Services 

HEXAVALENT CHROMIUM ANALYSIS SUMMARY 

Lab ID Field ID Result Result Volume 
ug/sample ug/L ml 

183452-001 W743-425-F1-R1 < 0.32 < 0.50 640 
183452-002 W7 43-425-F1 -R2 < 0.34 < 0.50 670 
183452-003 W7 43-425-F1 -R3 < 0.33 < 0.50 650 
183452-004 W7 43-425-F2-R 1 < 0.33 < 0.50 660 
183452-005 W7 43-425-F2-R2 < 0.33 < 0.50 650 
183452-006 W7 43-425-F2-R3 0.32 0.51 620 
183452-007 W743-425-FB < 0.16 < 0.50 320 
183452-008 W7 43-425-SB < 0.11 < 0.50 220 
QC319026 METHOD BLANK < 0.15 < 0.50 300 



Lab 
Client: Horizon Air Measurement Services 
Projectff: W07.0d3 
Analyte: Hexavalent Chromium 
Matrix: 
Units: 
Diln Fi:lC: 

Water 
ug/L 
1.000 

W743-425-Fl-Rl 
W7<!3-425 ·Fl-R2 
W743-425-Fl-R3 
W743-425-F2-Rl 
1'1743-425-F2-R2 
W743-425-F2-R3 
W743-425-FB 
W743-425-SB 

SAMPLE 183452-001 

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

SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
BLANK 

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

ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 

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

0.51 

cb Cc,f;, & Tompkin,. Lid 

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

0.50 11/29/05 14:22 
0.50 11/29/05 14:33 
0.50 11/29/05 14:45 
0.50 11/29/05 14:57 
0.50 11/29/05 15;08 
a.so 11/29/os 1s:5S 
a.so 11/29/05 14:10 
0,50 11/29/05 13:59 
0.50 11/29/05 12:26 

132 
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Lab#: 
Client: 
Project#: 
Analyte: 
Matrix: 
Units: 

·::•: .. ·. 

-.{::-~_e1~y~J-~#.:iJ ch.romi um 

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

Location: 
Prep: 
Analysis: 
Batch#: 
Received: 

Waste Management 
METHOD 
EPA 7199 
108212 
11/29/05 

·••· {:?i.iJ,f!:\{\fp:::•·:••· iiTn>j::iw~'':L~a!:>.• .J:l) ... La,6:; :fri.' C ;;j($$Tl{~Y.-lt\$p,i:•}S:ij~H~1~:i:i,1t\'~~Ept/[;i_mJ _t~~:}!l?D\t:i;i:f:l;),flj:CJ~fii:: .!_c_~ajii.'pl,~1~· ~ L::i'~-i::c·,~1:t.!i.;~cl: 
BS QC319027 20.00 20.14 101 90-110 1.000 11/29/05 12:38 
BSD QC319028 20.00 20.49 102 90-110 2 20 1.000 11/29/05 12:50 

W743-425-Fl-R1 MS 183452-001 QC319029 0.4032 10.00 11.04 106 85-115 1.010 11/28/05 11/29/05 16:26 
W743-425-Fl-Rl MSD 183452-001 QC319030 10.00 11.09 107 85-115 0 20 1.010 11/28/05 11/29/05 16:37 
ZZZZZZZZZZ MS 183481-002 QC319031 <0.09281 10.10 0 0 * 85-115 1.020 11/29/05 13:21 11/29/05 17:42 
ZZZZZZZZZZ MSD 183481-002 QC319032 10.10 0 0 * 85-115 NC 20 1.020 11/29/05 13:21 11/29/05 17:54 

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

RPD= Relative Percent Difference 
Page 1 of 1 
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CHAIN OF CUSTODY RECORD 
/'l3t.f-Sr 

" k="'";;;~Ac;l£ME1ff P>o:✓:;i;.:,,ALLEY, CA . . M~' ANALYSES _J 
Proiect No. Field Logbook No. ~ 7 -,--,-

pY07- 04.3 ..i 
Sampler: {Signature) c. , Chain of Custody Tape No. 

l~. fr'~~ 
Sample No.I Lab Sample Type of 
Identification Date Time Number Sample REMARKS 

~L.L.!ll------!---- ---··-·····------- .BE /JJi .. --- ····--4----···1-····-····~-- -····-1-··--½--------- ....•.. ···----1 
a;;=:l=a-=;:=-

( 

r 

~ 
w 
~ 

. ., . ..:, 
ignature) .. 

. ~ 
Relinquished by: (Signature) 

LAPS 
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 

·- ·----·-··-·-···-------

-
V ·------·--·--·------

-- --t-~ I I I --------
Date . I Time 

I I -Zi1--0S-
d~eceived b_:t: (Signature) I Date l!ime 
,p'P.S#' l-.l'63rlE'6'- o.,93g-~ fs"3i3 )/-2""-l:.f. 

Date Time Received by: (Signature! Date Time 

I~ I, ( -}.,1-p .5 I/ I) Di> 

Date Time Received for laboratory: (Signature} Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

Cu;:..r1~? 7bfvfP1<..iN.;. 

N<! 09005. 



Client/Project Name 

fr,,s-fe M ;,rn,u:le//letrf 
Project No. (./ 

/'Y07• 043 
Sampler: {Signature) -. 
~. /,y~ 
'/ 

Sample No./ 

' 
Identification Date Time 

c~ 426·Ff·iMB ~&3-.-- ·----W14. 
;v- ~;; ",D<.F2. • /.l •.J ,-\C 

,..,, I .//IA 'Pf. I 
7 --.,J(,.,.,,,, t,_.2 • .z 

~ \). I ,, /JI, ~, 
... ,311 •/Ai Ip/. :l_ . 
...11 .MJ ~~-2. ~· ~ ·A~-~ 

Relinquished by: (Signature) 

~- ~ -
R'elinquished by: (Signature) 

utP5 
Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

,i 3i5;2-
. --- -

Project location /4~JJ• I ~;lrfl //AL..Ll=.'Y ; CA ~1\i i,_f ANALYSES 

Field logbook No. 

Jtfr: 1 
Chain of Custody Tape No. JV/{v 

;fj,t Lab Sample Type of 
Number Sample REMARKS 

- ------ ------- ···-· .. ·--·-·-··-··-----···· V. ······-· ·----·- ------·· -- ·-----
,_ __ ----· -- ----· . -· 

-- ......_ v ----·· ....... v 
:v - --···---- --· -··-----·- -----------
,/ 
,/ 

---------
✓ -·--·-- ... ---------·-·-·· -
1/ 

..... Date Time Received by: (Signature) Date T.une 
//,Jy.. le:?.,- (.IP.!J#= IZS3SE~"2- o1 '13-~~ ~313 , 1-2.:"~ ~-

£__ 
-,. 

Date Time Received by: (Signature) Date Time ~w~--- lt-27-it. j{)aD 
Date Time Received for Laboratory: {Signature/ Date Time 

Disposed of by: (Signature} Date Time 

ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC ev~TI.S? "fi,MPl<..;,1,:;, LTD 996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

1-• (805) 498-8781 Fax (805) 498-3173 N-? 09003 w i 

CJ1 ' - . 
r.2 -PP.. - t la}- J ... 0 F= I - PR - I 1:.~ •cl ½, &fH.L. < ,·,Jt_ 4=f= 1 5 * rJ o) s~pla.. C'«2,' .J-e.(J/1 {/\ !; .u M ,.l/ 

-

Fl- /11,1.f- / Labit.l t=-t-lMP-1 I I 11 
. 

'Z-2-



Jt3tf 5;)-
Client/Project Name Project location ~ ~:i I WASTE MANAG;EMt=N.,- S:1N11 ·v AJ.../-.i;!.Y . C4 /4~~ J ANALYSES 

I 

Project No. Field logbook No. 7-.v ~" 
jyt:J7. 043 -'- ~ ~ 

Sampler: (Signaturei Chain of Custody Tape No. I!"' ~ ~w~ ~ ( 
Sample No./ lab Sample Type of /l Identification Date Time Number Sample REMARKS 

.. ,\p 
··~-12_·1~ pf. .Ii 

'~ /'f74:. -·-···- -· .. - .. - -• .. -· --· -- ·----·- -- -·--·- .. -.. ·- ------ - ----•--· ----·-······ ··-·-· 
~,1 ~-- •i& D..7. :JS 1/ ·----·------· : . - ... ,( 

----~---
✓ /tlJ42 •. 4;5~,F&· A \ . 

1l . fft. -ifil P( 
~-~-- --·---- --·-- --- 'vflELb gut-Jt._ 

i) .F£. /h ~.).2 \A ' 1/ ~~~ 
·--· 

✓ S,w·rttf?N Ct-Nik. ., 

~ 'n,.J1t..f 3- Cf 2-5 F7 IM, ~ Z.-1 I '/'l,'d s~s ~ l --- __ ., ______ .... ····-··---·-··--· --
(t:=-:i.) V -

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

~ ~~ 1/-lfr .. ~> i--- vk,# l~i!.,S-E~Z.o,9Jr.,. -S-~;3 11~1-r,o > 
fielinquished by: (Signature) Date Time Received by: (Signature) Date Time 

LAf?:3 ')?~ ((-2,'1-d:. /('\ d:O 

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 Ct,,l:.T/~? WMP l::..tNS 996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 N<! 09004 

\ 

- A ' n - ,,,. .. , -- - - ~ . 2# :)~r - - . 
F2- wrt~ .rl'\. Cov1.:RJAlk" t.,idJ. 

~F/-F/7,1/J 2..- ( L,,..,. ~-J - ' _..,./ 
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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. 
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Lab #: 183047 
Client: Horizon Air Measurement Services 
Project#: STANDARD 
Analyte: Chromium 
Matrix: Air 
Units: ug/s 
Diln Fae: 1.000 

Field IO 
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 

Chromium 

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

Result 
0.83 
1.1 
1.1 
1.6 
1.4 
1. 3 
0.60 
0. 72 
0.66 

ND 

Cb Curtis & Tompkins, Ltd. 
Analytical Laborakl!les, Since 1878 I · 

1 

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

RL Sampled 
0.50 10/17/05 
0.50 10/18/05 r 

0.50 10/18/05 I 
0.50 10/19/05 
0.50 10/20/05 
0.50 10/21/05 
0.50 10/18/05 
0.50 10/18/05 
0.50 10/18/05 

\ 0.50 

2.0 
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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 

CJb Curtis & Tompkins, Ltd. 
Analytical 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 
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,. 
ALTA 
November 12, 2005 

Alta Project I.D.: 26831 

Mr. Richard Vacherot 
Horizon Air Measurements 
996 Lawrence Drive, Suite 108 
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 (ifrequested). 

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 mrnaier@altalab.com. Thank you for 
choosing Alta as part of your analytical support team. 

Martha M. Maier 
Director of HRMS Services 

r \';t la :r.~.r,"' ~-" .. .., 

·* . 
~ 
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Project 26831 

Section I: Sample Inventory Report 

Date Received: 
Project No.: 
Project Name: 

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

I,a~. ~~m!'le_ II?._ __________ Client_Sample ID ______ _____ C_om----'p'-on_e_nt_ID ______ _ 

001 W07043-429-Fl-Rl 

002 W07043-429-Fl-R2 

003 W07043-429-Fl-R3 

004 W07043-429-F2-Rl 

005 W07043-429-F2-R2 

006 W07043-429-F2-R3 

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) 

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 HALFl 

Smpinvgnmm5.rpt 

, .. ..... 
ALTA 
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Project 26831 

Section I: Sample Inventory Report 

Date Received: 
Project No.: 
Project Name: 

10/24/2005 

26831 
Simi Vallev L.F. 

Lab_~ S~rnele ID__ .. ___ Client Sample ~D _________ C_om-'p'-o_ne_n_tl_D _____ _ 
006 W07043-429-F2-R3 RINSE(PROBE) 

007 W07043-429-FB 

008 W07043-429-SB 

XAD 

FILTER 

IMP CONTENT 

IMP RINSE 

RINSE(BACK HALF) 

RINSE(PROBE) 

XAD 

ACETONE 

HEXANE 

MeCL2 

PAH SOLUTION 

Smpinvgnmm5.rpt 
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, . ..... 
ALTA 

SECTION II 

14'7 

Pro3ect 26831 Page4of 420 



Method Blank 

Matrix: MM5 

Sample Size: Sample 

Analyte Cone. (ng/Sample) 

Hexachlorobenzene ND 

~ 

~ 
co 

Analyst: OMS 

Project 26831 

QC Batch No.: 7379 

Date Extracted: 3-Nov-05 

RLa Qualifiers 

0.256 

, .. 
.-

ALTA 

Modified EPA Method 1625 

Lab Sample: 0-MB00l 

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard c %R LCL-UCL d Qualifiers 

IS 13C-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 

~ U!',\, 5 Of 'tkU 



LCSResultJ -~··::' ': :-,r.-,.,.., s•~ ·* '·. 

Matrix: 

Sample Size: 

Analyte 

MMS 

Sample 

Hexachlorobenzene 

I--'­
~,. 
r.---. ___, 

Project 2q§aAmist: MAS 

QC Batch No.: 

Date Extracted: 

LCS1-%R LCS2-%R 

102 103 

7379 

3-Nov-05 

%-RPD 

0.976 

Lab Sample: 0-001LCSI/LCS2 

IS Type Internal Standard 

IS 

CRS 

13C-Hexachlorobenzene 

dl0-Anthracene 

-1 .. -·--
.-. 

ALTA .· -M~~-M~th~d 162S . 
•• ,,~ ·,: .; ✓-~~:<'-J~\-'..I'.:;,\~'·'~.:-\};-.:-~~:,' -'.-,-~ _ _::..::.::~~ ~ __ .....__:,,_, 

Date Analyzed DB-5:7-Nov-05 

LCS1-%R LCS2-%R 

68.8 

77.2 

65.6 

74.6 

Approved By Martha M. Maier 12-Nov-2005 13:06 Page6 of 420 



Sample ID: W07043-429-Fl-Rl 

Client Data Saml!le Data 
Name: Horizon Air Measurements Matrix: MM5 
Project: Simi Valley L.F. 

Sample Size: Sample Date Collected: 13-Oct-05 
Time Collected: NA 

a 
Analyte Cone. (ng/Sample) RL Qualifiers 

Hexachlorobenzene 1.61 J 

Analyst: DMS 

;,.-. 
r ·., ,_-. 

0 

Project 26831 

, . 
.-. 

ALTA 

Modified EPA Method 1625 

Laboratoa: Data 
Lab Sample: 26831-001 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 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 

--- l>..9~e 7 o£A21) 
,\ 



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 

Analyst: DMS 

~ 
·:J l 
~ 

Project 26831 

Samgle Data 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

J•-.-. 
ALTA 

Modified EPA Method 1625 

Laboratoa Data 
Lab Sample: 26831-002 Date Received: 24-Oct-05 

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

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard 
C 

¾R LCL-UCL d Qualifiers 

IS I3C-Hexachlorobenzene 61.2 13 - 595 

AS di 0-Anthracene 86.5 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 

Page 8 of 420 



Sample ID: W07043-429-Fl-R3 

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

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 1.11 

),,-A 

C .. )l 
t\J 

Analyst: OMS 

Project 26831 

SamgleData 
Matrix: MMS 

Sample Size: Sample 

a 
RL Qualifiers 

1 

,~ -ALTA 

Modified EPA Method 1625 

Laboraton: 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 

o/oR LCL-UCLd Qualifiers 

IS 13C-Hexachlorobenzene 57.8 13 - 595 

AS dlO-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 

,...-- ·····:79 o( __ . 



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) 

Hexachlorobenzene 0.450 

1-1. 
(.Jl 

w 

Analyst: DMS 

Project 26831 

SamgleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

J • .-. 
ALTA 

Modified EPA Method 1625 

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

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

Date Analyzed DB-5: 7-Nov-05 

Labeled Standard 
C 

o/oR LCL-UCL d Qualifiers 

IS 13C-Hexachlorobenzene 68.9 13 - 595 

AS dlO-Anthracene 84.7 13 - 595 

a. Sample specific estimated detection limit. 

h. Estimated maximwn possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

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

Page 10 of 420 



Sample ID: W07043-429-F2-R2 

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

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 0.462 

Analyst: OMS 

~ 
c.,; l 
"-

Project 26831 

SamgleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

,. 
~ 

ALTA 

Modified EPA Method 1625 

Laboraton Data 
Lab Sample: 26831-005 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 78.9 13 - 595 

AS dlO-Anthracene 76.7 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 
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Sample ID: W07043-429-F2-R3 

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

Analyte Cone. (ng/Sample) 

Hexachlorobenzene 1.54 

~ 

(.,'' 
<..;1 

Analyst: OMS 

Project 26831 

SamgleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

J 

1 ... .-. 
ALTA 

Modified EPA Method 1625 

Laboratoa Data 
Lab Sample: 26831-006 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 58.6 13 - 595 

AS dl0-Anthracene 91.8 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 
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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 

~~ 

(.: 1 
C) 

Analyst: OMS 

Project 26831 

SamgleData 
Matrix: MMS 

Sample Size: Sample 

a 
RL Qualifiers 

J 

,. ---ALTA 

Modified EPA Method 1625 

Laboratoo:: Data 
Lab Sample: 26831-007 Date Received: 24-0ct-05 

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

Date Analyzed DB-5: 9-Nov-05 

Labeled Standard 
C 

%R LCL-UCL d Qualifiers 

IS 13C-Hexachlorobenzene 103 13 -595 

AS dl0-Anthracene 74.l 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 
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Method Blank 

Matrix: MMS 

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 1.69 
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( 1,2,3-c,d)pyrene 0. 798 

Dibenz(a,h)anthracene 0.520 

Benzo(g,h,i)perylene 0.649 

Analyst: DMS 

Project 26831 

QC Batch No.: 
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CARB Method 429 

7379 Lab Sample: 0-MBOOl 

3-Nov-05 Date Analyzed DB-5: 8-Nov-05 

Qualifiers Labeled Standard c %R LCL-UCL d Qualifiers 

IS d8-Naphthalene 70.3 50- 150 

d8-Acenaphthylene 70.5 50 - 150 

dlO-Acenaphthene 70.9 50- ISO 

dIO-Fluorene 75.l 50 - 150 

dlO-Phenanthrene 66.2 50- 150 

dlO-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 

d12-Benzo(k)fluoranthene 82.9 50- 150 

d12-Benzo( a)pyrene 75.9 50- 150 

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

d14-Dibenz(a,h)antb.racene 88.2 50- 150 
d12-Benzo(g,h,i)perylene 84.1 50 - 150 

PS d14-Terpbenyl 99.6 50- 150 
dl2-Benzo(e)pyrene 101 50- 150 

AS dlO-Anthracene 67.4 50- 150 

a. Reporting limit. 

b. Method detection limit. 

c. IS; lntemal Standards 

d Lower control limit - upper control limit. 

Approved By: Martha M. Maier 11-Nov-2005 15:21 
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Matrix: MM5 

Sample Size: Sample 

Analyte 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz( a)anthracene 

Chrysene 

Benzo(b )fl uoranthene 

Benzo(k)fluoranthene 

Benzo( e )pyrene 

Benzo( a)pyrene 

Perylene 

Indeno( l ,2,3-c,d)pyrene 

Dibenz( a,h)anthracene 

Benzo(g,h,i)perylene 

Project 2~H~mist: 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 
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ALTA 
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Lab Sample: 0-00ILCSI/LCS2 Date Analyzed DB-5:8-Nov-05 

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

IS dB-Naphthalene 64.0 68.0 

d8-Acenaphthylene 72.2 71.8 

di 0-Acenaphthene 72.2 69.9 

dl0-Fluorene 75.6 77.0 

dl 0-Phenanthrene 80.4 73.2 

dlO-Fluoranthene 80.l 84.7 

dl2-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 

d12-Benzo( a)pyrene 79.4 81.8 

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

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

d12-Benzo(g,h,i)perylene 89.1 92.5 

PS dl4-Terphenyl NA NA 

dl2-Benzo( e )pyrene NA NA 

AS dlO-Anthracene 72.5 75.4 
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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) 

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)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 

,.... .. 
.. 1 Analyst: DMS 

(..J 

c.o 

Project 26831 

Samgle Data 
Matrix: 

Sample Size: 
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CARB Method 429 

Laboraton: 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 

¾R LCL-UCLd Qualifiers 

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

dl0-Acenaphthene 71.2 50 - 150 

dl0-Fluorene 87.9 50 - 150 

dlO-Phenanthrene 102 50 - 150 

dl0-Fluoranthene 85.5 50 - 150 

dl2-Benz(a)anthracene 73.9 50- 150 

dl2-Chrysene 71.5 50 - 150 
d12-Benzo(b)fluoranthene 99.0 50- 150 
d12-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 dl4-Terphenyl 96.6 50- 150 

d12-Benzo( e )pyrene 92.8 50 - 150 

AS dl 0-Anthracene 83.9 50- 150 

a. Reporting limit. 

b. Method detection limit. 

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

d. Lower comrol limit - upper comrol limit. 

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

Client D!!ta 
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)fluonmthene 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 

Analyst: DMS 

Project 26831 

SamoleData 
Matrix: MMS 

Sample Size: Sample 

a 
RL Qualifiers 
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CARD Method 429 

Laboratoo: Da!i! 
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 

¾R LCL-UCLd Qualifiers 

IS d.8-Naphthalene 71.2 50- 150 

d8-Acenaphthylene 69.0 50 - 150 

dl 0-Acenaphthene 65.7 50 - 150 

dlO-Fluorene 79.2 50 - 150 

dl0-Phenanthrene 81.0 50- 150 

dl0-Fluoranthene 84.1 50- 150 

di 2-Benz( a )anthracene 80.1 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(l,2,3-c,d)pyrene 88.6 50- 150 

dl4-Dibenz(a,h)anthracene 90.I 50- 150 

di 2-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 11-Nov-2005 15:21 
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Sample ID: W07043-429-Fl-R3 

Client Dat1 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 17-Oct-05 
Time CoJlected: 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 

I--' Analyst: DMS 

Project 26831 

Saml!leData 
Matrix: MMS 

Sample Size: Sample 

a 
RL Qualifiers 
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ALTA 

CARB 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 dB-Naphthalene 69.l 50- 150 

d8-Acenaphthylene 70.5 50- 150 

dl0-Acenaphthene 73.7 50- 150 

d l 0-Fluorene 76.5 50- 150 

dl0-Phenanthrene 76.0 50- 150 

dl 0-Fluoranthene 83.9 50- 150 

dl2-Benz(a)anthracene 78.5 50- 150 

dl2-Chrysene 82.1 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 
dl4-Dibenz(a,h)anthracene 96.1 50- 150 
dl2-Benzo(g,h,i)perylene 89.7 50- 150 

PS dl4-Terphenyl 104 50-150 

dl2-Benzo( e )pyrene 97.5 50-150 

AS dlO-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 
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Sample ID: W07043-429-F2-Rl CARD Method 429 

Client Data SamuleData Laboraton Data 
Name: Horizon Air Measurements Matrix: MM5 Lab Sample: 26831-004 Date Received: 24-Oct-05 
Project: Simi Valley L.F. 

Sample Size: Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05 Date Collected: 19-Oct-05 
Time Collected: NA Date Analyzed DB-5: 8-Nov-05 

a C 
LCL-UCL d Qualifiers Analyte Cone. (ng/Sample) RL Qualifiers Labeled Standard %R 

Naphthalene 372 390 B IS d8-Naphthalene 69.7 50- 150 

2-Methylnaphthalene 94.3 130 B d8-Acenaphthylene 76.4 50-150 

Acenaphthylene ND 20.0 dl 0-Acenaphthene 68.5 50- 150 

Acenaphthene ND 20.0 dl 0-Fluorene 75.l 50-150 

Fluorene 25.3 20.0 dl 0-Phenanthrene 81.2 50-150 
Phenanthrene 120 50.0 dl 0-Fluoranthene 84.7 50- 150 

Anthracene ND 20.0 dl2-Benz(a)anthracene 82.8 50- 150 
Fluoranthene 61.0 20.0 dl2-Chrysene 82.7 50- 150 
Pyrene 55.2 20.0 dl2-Benzo(b )fluoranthene 94.8 50-150 
Benz( a )anthracene ND 20.0 dl2-Benzo(k)fluoranthene 96.0 50- 150 
Chrysene 23.3 20.0 d12-Benzo(a)pyrene 83.2 50- 150 
Benzo(b )fluoranthene ND 20.0 d12-Indeno(l,2,3-c,d)pyrene 90.9 50-150 
Benzo(k)fluoranthene ND 20.0 dl4-Dibenz(a.h)anthracene 93.6 50- 150 
Benzo( e )pyrene ND 20.0 d12-Benzo(g,h,i)perylene 88.6 50-150 
Benzo(a)pyrene ND 20.0 PS d14-Terphenyl 107 50-150 
Perylene ND 20.0 d12-Benzo(e)pyrene 96.2 50- 150 
Indeno( 1,2,3-c,d)pyrene ND 20.0 AS dlO-Anthracene 75.7 50- 150 
Dibenz( a.h)anthracene ND 20.0 
Benzo(g,h,i)perylene ND 20.0 

a. Reporting limit. 

b. Method detection limit. 

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

~ 
d. Lower control limit - upper control limit. 

~ ·-. ,.> Analyst: OMS Approved By: Martha M. Maier 11-Nov-2005 15:21 

Project 26831 
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Sample ID: W07043-429-F2-R2 

ClientD!ta 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 20-Oct-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: OMS 

Project 26831 

SamgleData 
Matrix: 

Sample Size: 

a 
RL 
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ALTA 

CARB Method 429 

Laboratoo: Data 
MMS Lab Sample: 26831-005 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-UCL d Qualifiers 

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

dl 0-Acenapbthene 81.4 50- 150 

dl0-Fluorene 98.9 50- 150 

dlO-Phenanthrene 104 50- 150 

dlO-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 

d12-Benzo(k)fluoranthene 100 50- 150 

dl2-Benzo(a)pyrene 81.l 50- 150 

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

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

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

PS dl4-Terphenyl 96.6 SO- 150 

dl2-Benzo( e )pyrene 95.7 50- 150 

AS di 0-Anthracene 85.2 50-150 

a. Reporting limit. 

b. Method detection limit. 

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

d. Lower conlrol limit - upper con1r0l limit. 

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

Client 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 64.1 

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 

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

Benzo(g,h,i)perylene ND 

Analyst: OMS 

Project 26831 

SamgleData 
Matrix: MM5 

Sample Size: Sample 

a 
RL Qualifiers 

390 B 

130 B 
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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 

o/oR LCL-UCL d Qualifiers 

IS d8-Naphthalene 76.8 50- 150 

d8-Acenaphthylene 75.1 50- 150 

dl 0-Acenaphthene 76.1 50- 150 

dl0-Fluorene 92.0 50 - 150 

dlO-Phenanthrene 108 50- 150 

di 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 

dl 2-Benzo(k)fluoranthene 103 50- 150 

dl2-Benzo(a)pyrene 84.1 50- 150 

di 2-Indeno( 1,2,3-c,d)pyrene 91.5 50- 150 

dl4-Dibenz(a,h)anthracene 93.4 50- 150 

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

PS dl4-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 

Client D!l!! 
Name: Horizon Air Measurements 
Project: Simi Valley L.F. 
Date Collected: 13-Oct-OS 
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)tluoranthene 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 

Saml!l!l Data 
Matrix: 

Sample Size: 

a 
RL 

390 

130 

20.0 

20.0 

20.0 

50.0 
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20.0 
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ALTA 

CARB Method 429 

Laboratoo: Data 
MMS Lab Sample: 26831-007 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-UCLd Qualifiers 

B IS d8-Naphthalene 76.l 50 - 150 
B d8-Acenaphthylene 72.7 50- 150 

dlO-Acenaphthene 72.6 50- 150 

dl0-Fluorene 75.9 50-150 

dl0-Phenanthrene 69.5 SO- 150 

dl0-Fluoranthene 84.4 50-150 

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

dl2-Chrysene 87.1 50 - 150 

dl2-Benzo(b )fluoranthene 92.6 50- 150 
dl2-Benzo(k)fluoranthene 92.4 50- 150 

dl2-Benzo(a)pyrene 83.8 50- 150 
dl2-lndeno(l,2,3-c,d)pyrene 95.8 50- 150 

dl4-Dibenz(a.h)anthracene 96.6 SO- 150 
d12-Benzo(g,h.i)perylene 92.6 50-150 

PS dl4-Terphenyl 103 SO- 150 

d12-Benzo( e )pyrene 99.7 50- 150 

AS dl 0-Anthracene 73.1 SO- 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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1

• Project 26831 

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 l 0: l. 

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. 

, .. ...... 
ALTA 

lG7 
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IA ...... 
ALTA 

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 

State of Tennessee 02996 

State of Texas TX247-2005A 

U.S. Army Corps of Engineers 

State of Utah 9169330940 \ 
Commonwealth of Virginia 00013 

l . 

State of Washington Cl285 

State of Wisconsin 998036160 

State of Wyoming 8TMS-Q 

1GS 
Project 26831 Page 25 of 420 
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!--• 
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<;O 

Client/Project Name 

S,~¼ll l., . f:". 
Project No. 

\r--<,+ · 01.,(3 

Sampler: (Signature) 
.... 

) 

)~ 

Sample Disposal Method: 

SAMPLE COLLECTOR 

CHAIN OF CUSTODY RECORD 
Project Location 

'Sc~- .\1.-.-\\. 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

<:A. 

by: (Signature)L -c&,df 
~~ 

Date 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 
(805) 498-8781 Fax (805) 49i8-3173 

Proj~~t 26831 

REMARKS· 

-;[/ 

;~#~i3D.I 
Date Time 

Date Time 

N~ 8451 
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,.} 

,i.,,;, 

:::> 

Client/Project Name 

SU-:~ v ""'\\<- L,~. 
Project No. 

\i\,.,CI+ - e Lt~ 
Sampler: (Signature) 
~ .. 
../-· 

Time 

6," 

\.. 
Relinquished by: (qignature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

CHAIN OF CUSTODY RECORD 
Project Location 

~ ~-_:·\ Vv.. \\~ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab $ample 
Number 

(A. 

.... 

-~/~~ 
Date Time Received for Laboratory: (Signature) 

Disposed of by: (Signature) 

ANAl,. YTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 4~8-3173 

....... , 

Project 26831 

t,-b~ 
d 

~ 

Date Time 

l:3✓d 
Date Time 

Date Time 

N<! 8449 

... )h\e 27·~·-Cc<'~~o 



'cl 
vc:+ 

Client/Project Name 

f.f 

Sampler: (Signature) 

~ 

Date Time 

CHAIN OF CUSTODY RECORD 
Project Location 

6,111, -~JI,., Ctl 
Field logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

o<h~2> 
?-boC;> 
q.'j,! 

IJ .f5o 

,., . .or,..,, -Fl-i!J< 
IIO'-l-''' ~•n.,-1-FJ£.~U.I I I Y''"t?"~ '--""'"'f'J... JV Ir -I I I , , I I v·· I 

--~ 
·---·, 

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 

... ~ Time 

'-~ 
e~ceivedby~~ Time 

1/3/~ 
Date Time Received for Laboratory: {Signature) I Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

N~ 8399 
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Client/Project Name 

Si"-~ VA-u L-, l=. 
Project No. 

""-:o--=1- - O'-\'> 
Sampler: (Signature) 

Sample No./ 
Identification 

/..;li ~ it~• C,z.1 .. Fz "'' ,, 

...io~lt ~ i.i ~· ?'2,. lt)C'l. 

.. ur:Jelt ~w ~ZA•F'2.•ltl 

W"kl't3 •'tZ"'\ • 'P'Z. • ,Z.\ 

.J~".\,01-\"w',;,z,~:.n-;; ~,.a 

Date 

tb}f111$T 

Relinquished by: (Si!JIJ!Jlure) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

Time 

CHAIN OF CUSTODY RECORD 
Project Location 

Si~~ \/..4,\I~ 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Date · 

CA: 

Receivedb~~ 

Time Received for Laboratory: (Signature) 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 

~ 

-.1 
t'..l 

Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 4,8-3173 

I 

Project 26831 

REMARKS 

Date 

Ft~z. .. .e.-1 
f"f .,_.,. 2. \LI 

IOCC 
Time 

lluf/4 e~ 
Date Time 

Date Time 

.i. 

N~ 8467 
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I.D~ 

f'""'4 
-.1 
w 

·1 

Client/Project Name 

~-~~; ~ll l-,P 
Project No. 

(NV~-~(J 
Sampler: (Signature) .. .. 

t-./~ 
Sample No./ 
Identification 

2.::, ~1. e 

Date 

Relinquished by: (Signature) 
~ 

Time 

,p:; 

... 

CHAIN OF CUSTODY RECORD 
Project Location 

~-._;. ~ J '-L' 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

C14-
,l 

Time 

/flfX) 
Time f lft . 

lif/11 //JC I / ~ • ~e•~e~ by: LSp_natu 

o16J3( 

Time I 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) 49;8-3173 

Project 26831 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

REMARKS 

'R ... ~~ 22.., 

Time ,ao 
Time 

1-ae;d 

Date Time 

Date Time 

N~ 8473 
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,-.... 
·<! 
~ 

CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location 
•(A._ I .I 
VJ I ""1 V ~ L,P ~ .... ( 

~\~• V~\\""\c- c_~ 
Project No. 

IA,IJ~-ul,~ 
Sample.r: (Signature) 

' 

Relinquished by: (Signature) -w~ 

Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

.. ~ 
~.fir_._ __ _ 

Relinquished by: (Signature) 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) 49~-3173 

Project 2683 I 

Disposed of by: (Signatu;e) 

ANALYTICAL LABORATORY 

REMARKS 

/C.J,-~ 

Date Time 

Date Time 

N<! 84 77 
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~ 

--1 

Client/Project Name 

6 tw\l YA,l~ .. l ~ 
Project No. 

V\tCPr-a¾~ 
Sampler: (Signature) .... . ,. 

;....._; t,,,/ ~ 

l · 1-t ~~ -I :;=-·g 4,. 

Relinquished by: (Signature) -
'~ 

Sample Disposal Method: 

SAMPLE COLLECTOR 

CHAIN OF CUSTODY RECORD 
Project Location 

s. v.: J C". 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

D~ 
1-'{J 
Date 

,Jd7ald-~~~ 
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 
(805) 498-8781 Fax (805) 49~-3173 

4 

REMARKS 

Time 
/..3Cl) 

Date Time 

Date Time 

N~ 8450 

CJl Project 26831 Page 32 of 4Zb 



Client/Project Name 

.rs,~; v~,t /_.h 
Project No. 

~~- c>\.t.~ 
Sampler: (Signature) 

~w 1,-y~ 

Sample No./ 
Identification Date 

Relinquished by: (Signature) -... 

Time 

CHAIN OF CUSTODY RECORD 
Project Location 

4$, ~- J 6_ ~' 
Field Logbook No. 

Chain of Custody Tape No. 

lab Sample 
Number 

-
I yJ"(.--' 

Type of 
Sample 

l,Sb-\-

1~'-
~-L. 

Time 

l~b 

J08'6l ~~to: 

REMARKS 

~­-

l~'4 

JUJ/70~ 

Date Time Received for Laboratory: (Signature} Date Time 

i-,... 

-.1 

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-~173 

C')project 26831 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

N<! 8307 

______ PJ!g:~3_3 of 1'.4it,,,., 



I 
i 
I •• 

Client: 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

FaciUty: Date: /0. ,:?7t'I _$' 

Source: 

t11fio13, [2,/11_?,Afl. g/ 
{/o -/1-tJS") 

Analyzeil b~ :.:2_<-g_i-'z-~ 
::=-:2 ...._ 

Run#: 

~ 
i ~ 

.. 
3 Avenge .. 

•. Net· 
Aetual Net .Aetuat Net . Actual Net Volfime . -~•d.lP• ·-~~. a··.·1~• . 

'••' . . . •' . . . ..... . .. '•• , .. .· .. . ..... . ....•...... . .. ... .. . .• ... . .. , .. 

CO2 7, I 7.J 7. I 7. I 

0 2 (Net is Actual 0 2 minus 21:J.? IZ $' 20.& /35· 20.~ /3. S' /.sS 
Actual CO, Reading) 

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

N2 (Net is 100 minus Acutal 
CO readin2) 

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

177 



Client: 

Facility: 

Source: 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

Date: 

Run #: iYtJl ·tJ43 ·· F2. ·M3 · 42q. 8 2-

( /o.~-&-5) 

~ 
1 

Actual 
88 

.ReAd.ln2 

CO2 6./:. 

0 2 (Net is Actual 0 2 minus 2£J. s· 
Actual co~ Readine:) 

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

N2 (Net is 100 minus Acutal 
CO readin2) 

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

r 

~ 

Net Actual Net 
Re~dln• 

t.i 

13.9 2c1.S 139 

fv/JZ.043" I 
It> 21. tJS 

3 

Actual 
R~dJ.-■ 

6b 

.2.a.S 

Net 

/3~9 

Average 
N~t 

Volume 

"·' I 
/3.9 

I 
I , 

178 



Client: 

Facility: 

Source: 

ORSAT DATA SHEET 
METHOD 3 

+ 

Run#: /lf~7tJ45· F2· A45 •425'· ,€s 
(11J-Llt1~·) 

·><· r . . . . 

Gu · · ... · Aeiual 
',,: . ·. . •' . . ·. ·:·• ... k~.-.. . . '• 

CO2 6.3 
~ (Net is Actual 0 2 minus 2/,I) 
Actual CO., ReadinR) 

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

N2 (Net is 100 minus Acutal 
CO readin2) 

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

2 
" 

Net . Aet.ual Net 
. . ',, ,,, " . --~--~--

6.3 

/4,·7 ;2/.Q /4,'1 

3 Avenge 
•·' 

N~· '• 

· Actual Net VolllDI• 
·'-•~ '• .. ... " . •'· .. ...... 

6,3 b,.~~ 
,;Ui) 14/ 7 /47 

17U 



ORSAT DATA SHEET 
METHOD 3 

Client: 

Facinty: 

Source: 
J 

Run#: WOltJ43. f2·41Z: 425-&I 

r 
A~tual Net 

. I~ · .... ' . .· . . . .... · ·. a.e,d.lP . '• '•• ... 

CO2 '"Z3 
0 2 (Net is Actual 0 2 minus 20,}-Actual CO-i Readin2) 

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 

/3.4 

.. . 

Project #: /1107 c143 
Date: lo. 2 7 tJ5: 

Analyzeiifli.,;;y;~_::::_2?_::::,._-_-_---:._......;-_·-.._;·,,~:::----·"_·.1_·-.,,..,~)~---~--:• ....::::::..1 · 
'===--- "j ' 

! 
I 

I 

2 
I 

3 Avenge I .. 

I I -Aeiuat- Nd · Actual . Net 
Net 

•. Volume ..... ~ . ·---~-- . " .. 

7,3 ·73 ·x2 
",:,.;) 

. II 
r 

2IJ.7 l~-~l 2.0,'7 /3_4 /3,f '.11 

I 
.. 

I . 
I 
I . 

I 
l . 

I 
I 



I 
I 

Client: 

Facility: 

Source: 

.......,,,, 

Fl?,1re # 2 
I 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

Date: 

Run#: ///tJ7.043;=2. y3 .. 42S":R2 
(Id Ul- t!-5) 

~ 
1 

Actual Net 
K~®ul 

CO2 7,1 

0 2 (Net is Actual 0 2 minus z.o.s /3.4 
Actual CO,. Readin2) 

CO (Net is Actual CO 
minus Actual 0., readin2) 

N2 (Net is 100 minus Acutal 
CO readin2) 

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

2 

Actuai Net 
a.~dln• 

7.j 

2..CJ.5 ls.f 

wo1. o.1/.3 
/tJ27tlS" 

3 Average 

A«~ Net 
N~ 

Vol'Unie 
R~d.i.-il 

7/ 71 

2tJ. s· /5.4 13.4 

' ... \. 181 



Client: 

Facility: 

Source: 
I 

ORSAT DATA SHEET 
METHOD 3 

Project#: 

Date: 

Run#: f1!07t14.3 f2-MZ--43o- t.."'? • 

/iJ• ;!_/.{!{ 

[~ 1. 
Aetual 

. -. ., ........ 
'', •,.' ... , . . . . . .... 

CO2 6./ 
0 2 (Net is Actual 0 2 minus 2/, I Actual CO, Readimz) 

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

N2 (Net is 100 minus Acutal 
CO readin2) 

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

-~ 

N~ -Aetual- ', Net 
'• "' ". J(-.cJb.- . . ••·. 

6-I 
/J~ /) 2/i /Sr 

3 
'' 

Actdid- Net 
. ..... 

'" " 

t./ 

0 21, I /S.O 

.. 

l 
. . : l Average 1. I 

Nd 

~olum~ ... [:; 

b,J 

/6· .. o 
Ii 
1

11· 

I 
\ 



Client/Project Name 

:5 VLF 
Project No. 

Vvti1- -b.._\?, 
Sampler: (Signature) '- ... 
.~--~~ 

Sample No./ 
Identification Date Time 

i~ ,=-a.""'~ l.\'2'>"1\.-; ;)t,~C' 

,vC:,O 

/o/ 't;J,,foi 

'i;'\ ~ "2.V"' ':) ~:,. /µ/ u,(-
--- --

/t. 
"-! 30 12: 

Relinquished by: (Signature) 

~f?/~ 
Relinquished by: (Signature) 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

CHAIN OF CUSTODY RECORD 
Project Location I I -s:,-.,,.:., v'..o.r\~ 

1 
c~ ANALYSES 

Field Logbook No. z Chain of Custody Tape No. A 
Type of 

/0✓ 
Lab Sample /(Y; Number Sample REMARKS 

----- -----·---------··---- --
)!_ 

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

~ ---- . ·------- -

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

-------

-- ---·- ·--- --- -- .. 

------ ----------

Date Time Received by: (Signature) Date Time 

v'bfaf:>/01 .. 0700 •· .--..~ r---. c::---.. /C-2.S: d' I> o·:,~e, - -~ ------Date Time Received by: (Signature) Date Time 

Date Time Received for Laboratory: (Signature) Date Time 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC W-AM~ 996 Lawrence Drive, Suite 108 
;~ Newbury Park, CA 91320 
~ 

(805) 498-8781 Fax (805) 498-~173 N~ 8440 w 



~ 

.Jfl~ 

.;;e,-:;.O' 

.JC~ 

CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location I I t>VLF b~~ ✓~l~ CY-\- ANALYSES 

Project No. Field Logbook No. 11 

I "'~.,. 0 '{~ ~s;g"J:%~ Chain of Custody Tape No. jv 
Cv v 

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

'1~ ;:z.r,,~ ', ?.."'I \0(1 '(;foS 
-·--· ~Cd-__________ -K-~· ~ - ·------·- ----- --- ------·- -- ---- - - ... ~---· ~-- - ---- - --L..._______________ 

l J ·;:::2, 1"1"'!, 1.1z-, It. J "'h-s- .It -~\-- - --- ··----- ~ . ------ -- -- . 

~ F2. Y"'\~ '°' 2-'\. \'Of 12,.o f0s x L.'"2.. 

c, 't ?> r ' V""-~ 
·"1~\l'J. 

j r. /U/0-; ✓~ K --· ----~ ---- ------ ----·-
'-

----

-------- ---------

---- -- -· - ------------

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

1--7_. J/"V"~ Jofe/~ e>100 - -, ~ /0.2.,S., ..( C?7c.?( 

Relinquished by: (Signature) Date Time Received by: (Signatu~ Date 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 

H4vVt~ I, 996 Lawrence Drive, Suite 108 
~ Newbury Park, CA 91320 .. 

(805) 498-8781 Fax (805) 498-~173 N<! 8437 



ORSAT DATA SHEET 
METHOD 3 

Client: 

Facility: 

(t11?.71,~ 7 tt Mp k.i/\l-,s· LA-(3 

~'/Ml V4LL£Y L.F 
Project#: 

Date: 

Source: 

Run#: C 5'St.JtJI· r2 · M3- RI 

~ 
1 

Actual 
Rel:l~ 

CO2 6,0 

0 2 (Net is Actual 0 2 minus 2(),5 
Actual CO, Readin2) 

CO (Net is Actual CO 
minus Actual 0., readin2) 

N2 (Net is 100 minus Acutal 
CO readin2) 

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

. -~ 

Net Actual Net 
Jlel:l.-im! 

D.0 

/4,5 2().5 14,S 

//,22-t:J.S 

3 Average 

Aetual Net 
N~t. 

Vollluie 
.ll~d.Jdi 

6'.6 6.D 

2o.s -ld.5 14.5 



ORSA T DAT A SHEET 
METHOD 3 

Client: Cll1<T1S 7cJA,,/PK./NS Project#: 

Facility: 0/vll VALLEY L, P; 

Source: 

Run#: 

~ 
1 

Actual 
:a~~diila 

CO2 8:9 
0 2 (Net is Actual 0 2 minus 2f) ·-z 
Actual CO, Readin2) 

,...:::> 

CO (Net is Actual CO 
minus Actual 0, readin2) 

N2 (Net is 100 minus Acutal 
CO readin2) 

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

Net 

11✓ 4 

Date: 

2 

Actual Net 
l{~~db•B 

8,9 

2o,3 11,4 

l . 

I l.22. tJS.-

I 

I . 
l . 

3 Average 

Actual Net 
Net 

Volume 
«~dins. 

8,9 8,9 
2.().3 1/,{- 11:.4-

I 
l . 

l 8 [, 



ORSAT DATA SHEET 
METHOD 3 

Client: 

Facility: 

/IJIASTE /VI AN_,., e,; £ M£AJ·T 

~,iv?, VALLEY' L.F. 

Source: 

Run#: 

~ 
1 

Actual Net 
Re1J!:Jbiil 

CO2 6.0 
0 2 (Net is Actual 0 2 minus 2.C).f /4. <d Actual CO, Readin2) 

CO (Net is Actual CO 
minus Actual O, readin,i) 

N2 (Net is 100 minus Acutal 
CO readinst) 

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

Project#: 

Date: 

2 

Actual Net 
lle1Jdin2 

6.0 

2LJ. g /4.<i 

/11tJ7 tJ43 C'S~ . {)/ 

J/,2.2, , ~-

3 Average 
N~t. 

Actual Net Volume 
«~diqit. 

t.o 6,6 

2CJ.'8 14. g /4.'6 



'.Sis 
·,-s-'o< 

CHAIN OF CUSTODY RECORD 
Client/Project Name Project location I I ::_:....,._,.-4- ~ ·,c~k, ~-':) .LA~ $,~~ V~\ --l\ 

L- ,c~ ANALYSES r. 
Project No. Field Logbook No. - -17, c~s-~\ 
Sampler: (Signature) Chain of Custody Tape No. 

~ ~~ 

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

. '"'F2"1~ e., U) ll lQS°" ___ 5L~---
~· 

\<v~\ "F' 2.. 
~-~l>i<2-

. ·- --·-·---- ---·. -- ------· --- ---·· --· ·--- - --- ___.:_ ______ - ----- - ---

\\ulD'S" Q,__ -4 2,.. .. - F - i.. - - ·-·- -

-- ------- ------ --- ------ ---· 

------------·---

·-· ---···--- ... -

-~" Mf!U'8) ..... Date Time Received by: (Signature) Date Time 

-- l!/12/"-s iJ7CJO - .. 
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for La~ory: (S0~ Date Time 

tt/zzl,r-·- \ __) 0700 
~ -

Sample Disposal Method: Disposed of by: (Signature) ........... f.Qate Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 

~AMS 996 Lawrence Drive, Suite 108 

'" Newbury Park, CA 91320 \ 
;) (805) 498-8781 Fax (805) 498-3173 NC? 8798 
• lJ 



APPENDIX D - Field Data Sheets 

Horizon Air Measurement Services, Inc. 



VELOCITY DATA SHEET - METHOD 2 

Facility: S.: ;-n. Vaf~'t-Lf. Baro. Press: ~8- Jz 
Source: we...- 2 j, 2;~'- Static Press: - t9. ·"P S-

D1 upstream: C9. 'f (,, 

D1 downstream: '-f. I 

Job#: wo7~ .vy J Pitot Tube #: /o -/,z c:... 

Date: izf}Jft;' Pitot Tube Type: 5 
Operator: Magnahelic: /114n 

Stack Diameter: ___ 1_· ~ ............. ;,r __ _ 
Leak Check 

Initial: Final: 

Run#: !M 

Point Position Velocity Head Stack Temp Cyclonic Flow Side View 
# in. in. H20 OF Angle 

,4~ ' ·'-I' . 'if &. 0(')- IS:-") &- c) 

y J],ib o. ,':>("':> / J.- (, ')_ 0 
~ 2·1. 1' C}. e> ( $- / s- >-)- 0 

1 I~--. h c9. c::>/ , .... i> ~ ( 0 
'l.. ~- 't 0.01-;F / J 'if "r 0 

I }.. 'i c,,c:>15- I S.--7 y- 0 

(p o. or r- is"'-/1 0 
~- {). c:){ s:- 15-~ 't 0 
'1 0' (!> l S, ...... I)- t Lf 0 

5 u, D{ >~ I s.~77 6 
'2 C>. {) ( S' I>). l /0 

I C, , 0 f s- ,s-:if c) Top View 

(; c.?.o,r (577 0 
$' 0, 0( >- I>~ I 0 C. 
'1 cJ. c9/)- /~7J.. 0 

3 eJ.&~s- I 5-6 °I c? 

J. rJ, cJ t > I ~-y) C) 

( & . c:> I'>-- I> 'i o C) 

I, f"J,c>( S- I> Ir,, 2.. 0 
~- 0, v, s- I <S°(p 1 8 

'r t). 0 I> I )-7) CP 
) 0, cJ l > I S.,,..'-1 1- C> 

'l. (.), cJt~ 
_, 

I '.> '-/ I e> A 
\ rJ, 0 I>- IS-) ·7 r1 

Average ✓ll.P= T= s L= 

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



f : 
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I 

I 
! 
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I I 
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VELOCITY DATA SHEET - METHOD 2 

Facility: Baro. Press: :2 o, 6 o 
Source: Static Press: ·- t!?. <9 D _s.-
Job#: Pitot Tube #: - I & ., ( a c.. 

Date: Pitot Tube Type: _....;;s;._· ___ _ 
Operator: ___,;_ ____ _ Magnahelic: 

Run#: 

Point Position Velocity Head Stack Temp Cyclonic Flow 
# in. in. H20 OF Angle 

~ - (,, 'f&, ~ C? .. 0'2.0 lb 77 ,-e;-

S' JJ_ b 0.-07- O IL 9 2- -&-
y 2J-__ X' 0.&·, o /[ptf.7 ,-&-

I 

/s-,r,, tfl_ t> I 5- ,-6) ) I ki {:, S:-
(_ 8". t.t CJ - DI~-- ; g, (./. 4 rCJ 
( ?.._' 'i O.orS- Ii IS- ,--e-

B- (,, (')_c!)Lo /h J L ..--i;f-

s- &.c:>20 / 1~ <"'> ,-& 

4 0, 0/> It 7 ;r t:? 

1 t!)_c>/J I l 5- 2 --v-
L o · b /5- / In 5'"7 .-& 
I CJ. c>IS, 

-- Ii 4 l, v 
C. '- Ip (")_ c) 2 0 It J 'I" .e 

7- &, c') 2- i) I lo l 7 ·& 
'-t /9 6 Z 0 //4 7 (_ ,--0-
'3 c:9. o 2 I I /4 7 7 -e-
L C9,c9/) I l ~ l --~ 
l o. r:>1S- l l 4'-1 -&--

I') --L 19 02 i) 16 6t,. ,({;2 

J 0, c) <.. 0 It ~'-f d9--

½' 0 O?v l~'-l°J . t::.)--

J 0. 0 ( s-- I ft, L 5 .-0-· - -
L CJ,(!)!> /~y<;-- . .c2-
( o_ 01 c- I b i/2- -P 

Average ✓tiP= T= s L= 

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

D1 upstream: ¼ 0, 
D1 downstream: y.. i 
Stack Diameter: ........... (.-2...,.'i:;._' __ _ 

Leak Check 

Initial: Final: 

Side View 

Top View 

191 



I 

) 

LOCATION wnit rf,r.,,,/1 <: 7'. 
OPERATOR_U _______ ~~--
SOURCE F4,..- 2 J,.,,./,.11, 2. 1 !' '-
RUN NO. 7J1J '-f )b,,,dt/4 I{ l 
SAMPLE BOX NO. _ _:<.:..=:...----'-/ _,_f ___ _ 

TIMESTART __ c>_S--_)-_2 ___ _ 

P# TIME Ts AP ✓ AP 
"F inH20 

IA-.JM' 0 I 1,.., I 0 0. cJ( s -
~ef "t7S" I In 3s·- o. e I':> -
4,--HJ T ~ - tl '+'-1- D. bf.!::. .. 

')--4 II. 2s· I/ 1:, 3 l 0, v/y, 

1.% 1s·. o l/o'-IC, o.c>2o 
I;)-" /~. 7<;; I tc 3'7 (!) .• c) 2. ?' 

...!. (.. ). ] .s- (lo 71 o.c:n.o 
f llii-t.S' lt..C<; 0.1;1 'l_o 

½ JO r/tl/'-f- (). <>2.0 
) J} 1r IL 7l o.o,Y' 
L J7.f' ((,(j<-/ (}.cJ( s-
t W.1.. S' riff 1n o. o, &~ 

IJIL!.Z' 4 >- /Co'{)- & . ,> ,-g 
~IY 14 ¥- 7':> It .5 7 ~ t/. i>( s 
... ,J;r CJ.~. /5,Jj_ 0 02.0-
'1 '.Y' 5b).;; I 5 ).<j' c) .e,J(<.;· 

7h bo ; 5 & / o. "lO 
,.::r &1. ?s·· i\J<; u. o lo - ~ l'7. 5"' I fi 7 ~ c}, 0 ~o ,- 11/ '15- I $" 91 IJ)-.cS 2. .9 

y ·7 <." l/t,,.,')v &. ~') { !/' 

1 75'. 7s-. ~ts~- r) .. fJ/Y-

7_ <1), - S'"' t s-1 I o.ot5,r 

' fl. J.; /S"ll. (). o,r· 
'Jo 

Ave. ! t, ll.f f:o lJ 4i 
TIME END= /0 '-

Y, 

Volume of Liquid 
Water Collected 

Total Vol. Collected 

lmpinger Volume 

HORIZON AIR MEASUREMENT SERVICES, INC. 

4 

AH 
inH20 

3. j 

3. 3 
3~) 

'3.3 
'-1- 't 
Lr IL./ 
'-(. y 
l...(.'-f 

'-(. <-t 
p> 3. 3 
J.) 

'J. ') 
3- J 
J.) 
4.. '1 
J, '? 

'I.\./ 
l..f. 4 
9. '--/ 
'1 . '-J 

·3. J 
].) 
'3.) 
), > 

~;7b 

Silica Gel 
W ht. 

5 

2. ~6 
1S-D 
J_tf' 

ASSUMED MOISTURE,% lo % 
AMBIENTTEMPERATURE.--'2~·· ..,_£:~. __ _ 
BARO. PRESS. .;?J'. ,:;,,. 0 
STATICPRESS. - &. ~,~•.>S-
NOMAGRAPH INDEX -~ ..:2:J,. D 

£";.p--:, 

Vm TmIN 
ft3 op 

bJO. '3.Jo &O 
/o:.24. ') I~~-

&)</". a. ,.:} 5 
,3) l 7'1 
1,,·_5 b . '7 7b 
(o'{). A 7°1 
£'-!lo. zoo 7"7 
(p.r1. o B's 
&S-S- 7 g-<; 
1/rl;,;o.r &-.s-
r:1;<1. I j> 
bLK. 2- tfS 

I/,, )J . s '"> • er 
/»"'7.'i'.:t' t?"3 I! 
~ 7(}. Cj g- ~ 
It ~ '/. 7 ~¥" 
t:<;;9. / '71 
~lo,f.4 9,) 
/~ </ t-. JS~ 90 

'701 0 !l'to 
"707. ~ 5 / 
7 / /. <i 9 '7 
7/J a 8"6 
7/C f_~ <-Jb 
·7J, ) I f ~c:. 

I 0.3. t, ?JO 

PRE TEST LEAK CHECKS 
METERd> • c.·P /) @ I ,S·- in. Hg 
PITOTS c9" t,;Y"@ 3 / '? in. Hg 
ORSAT ~ ,- ' 

T.,OUT OVEN IMP. VAC. 
"F "F OUT°F (in Hg) 

$5' ·2 .s~, so <t 
s·y '2S'>~ Yx y 
5-i 25·-~·- y fr y 
{,,/ -<:: > .. Y Cf-~ '-I 
t3 ")_ .s-·-3 'i ;r 9 
(.,,5 Q 5'-f ~~- .... , 
f~ L. 2ss- .S,..-0 ¢ 

tj 2.S-'--{ .ro y 
/{) :Jbs·~ s-o Cy 

·71 .2~2 <t f< 't 
7,). IJ- t 3, 'f .f y 
7J _) G,S- '-ff l.; 
fo 2l'2 </- v y 

%-0 ;2t.. 2 '-I fl y 
?-0 ;2 ss- 4/ ~ </ 
~o 2. s ~ C/S-- y 
f-/ ;;) 5 .. 7 ~ Jj-- y 

'rA 2 b·I? 'I 7 9 
.>--3 ~s-~- 't7 '-( 
R:Y l.?t. o 90 'J. 
,!s-.s.- 1J~f?' </ f- y 
f? 5- J <;", - .___,,~ '-r 
?.<; ;ls-t ¥~· y 
~s;. ~s :s- y'y- C/-

i'8'. 7 

POST TEST LEAK CHECKS 
Meter 0.C'( D @ /J / in. Hg 
Pitots ¢. · jf @ '.> 77 in. Hg 
Orsat 7 l 

II Orsat Meas. Time CO2 02 co N2 

I 

2 

3 

II Nozzle Cal 11 D1 I D, I Di I Average 

1 !)~ 

I 
I 

f 
i 

i 



l 

I 

) rLANT ~/ ml, ~;JJ; I I 
DATE l&llii. D ~ 
• OCATION J,:/;,,,;;,1tf£~ 

IPERATOR.____,,C/::..:....' ---~~--
, _OURCE Ur.tr< ).. J,411" ~•t1"«:.,, 

RUN NO. /n't)b _,t:2 - -:2, 
i CAMPLE BOX NO. __ C=---,_,,$'-' ----

; "IME START _ _,,,f).:,__:D~'f ____ _ 

P# TIME Ts AP 

I •p inH20 

D-- G I) lhlJ ~&zO 

I s-· 3 _77~ IL OI o. 02..t..7 

'-t 7.S lln-~C, 0. oio 
~ /{_ 1S- /S-C) I 0. 0/ <;,' 
l._ {S- 0 /fo,J '2. t.9.015· 

' IX'_ 7$.- ,. s;- 7 r:; 0- 0( S' 

C b .J..l_ > If 1. 1 ()_ i> ~CJ 

s- 2.6, J.5' lf-i J 0 (). CJ z_.; 

<t 30 ( ,·rt,. &~ 0 ( !" 
3 ]3. 15" tS--97 ;J, 0 {~ 

1.. 37.S tt if "l <9.or~-

I t/1. i.s- I S-1i-Y' "· o,_i,-
_j r1; . (,, «s- I l 41 o. t>'2.o 

.. , )' ISlfs. 7 ':/ i{;,f'J.- (9. c') 2tJ 
' '; 5"2. ~r· ,,.7r (5). Of.>~ 

.J 

J 1100 1{0-lS- e,_ c)?....0 
-, z.. 61!' !(9S-~ <f}, t;>I )-

; 

I It,). 7>- ;·G 9-sr c). 01;, 

.,+, { t7. >- i /p i/J t), 020 

: 5- 71'. ;..s- /~ 71 0. O'l.v 
Cj )S' ''"'f O· c?Z cJ 
) 7f?. 7</ i G[5l o-&1 r 

i 

1. j).)-· l(p,to {)_6)(7-
j l J(,_ )~,.. t <, 54 0- c>( j 

<irJ 

PARTICULATE FIELD DATA 

METER BOX NO. --1-------.-----'-~-----
METERdH@ J. 'St;,72. 
Y= (),9d'.5"z; 
PROBE I.D. NO. C Q. .5-
NOZZLE DIAMETER, in. /. 0 1' o 
ST ACK DIAMETER, in. / i._?'. ,,~ 
PROBE HEATER SETTING 
HEATER BOX SETTING ~2~5--0---
a Cp FACTOR • tf"C., 
FILTER NO. ----xiQ-5-='•--o'=""(,..,..O ___ _ 

✓ AP AH Vm Tm!N 
inHzO ft3 op 

'f. lf "11.7.u.lD 8$-
'f. '-I '] ?2 ·r,,-. c;o 
,._,. 4 '7 36. & (,,} J 
J.J 7'-//,. 3 'J ::,· 
.3 1 '-7'-/t,. 0 7) 
3.) Jc;-o,O '1 f 
'I-. 't ,SJ. 7'1K Ii,') 
'-t . . ..., ·7 s--9" ,· ') 9. / 

'3,.) ~ 7 I,. 1. ~ 9/ 
J ) 7b 7, Z-- <i2 
3-3 r77 Z .- t9 q).._ 

3. 3 l~L72,.7 't 3 
'(. '-I ·' 78"0,J}l (;h 
y. '-/ ·7 %S. (/_ c;J 
'3-1 r1rr; 7 9s 
'1 '-1 17o/9 u 96 
1.) ") t.i-. 3 'l? 
J. 3 fj{) L. z_ 77 
1. '-/ Rot;,,. SI( q j 
~ ~-~ lxto.Cf °J't ... ,..., 4- &-,s. o 9 s· , 
?, . 1 i20. S-- 9'5 
1,1 rJ')._ 't 5- 'l )-
, 3 • .3 !?2~. l 9/o 

C '"2,;,l, & 'I'> 

ASSUMED MOISTURE, % /O "2.;,. 
AMBIENT TEMPERATURE ~ t5 2.. 
BARO. PRESS. .2. J'. '7 (') 
STATIC PRESS. - ,?. ,o,£>,r 
NOMAGRAPH INDEX 2 L. 0 

PRE TEST LEAK CHECKS 
METER t,?. •V 2 . @ /~ in. Hg 
PITOTS ,,e:· p"@ j /- '3 in. Hg 
ORSAT ______ _ 

Tm0UT OVEN IMP. VAC. 
op op OUT°F (in Hg) 

s- s- 2$""( 5't <.I,. 
Ir~ ~sr ;> D 't 
<jf> ?. 'S" f::., s-o ~ 
fl 9 :) $--'--/ "I- 3- y. 
c;c 2s-2 '¥fr ~ 

? I I;?( s-6 (,t ~ y 

qo ;_yr ¥?F c., 
9n 2s·r <r? 9' 
Gz C? 2~ 4"> ' y 
'j 0 J... ~(? '/7 i 
7i> 2.>'i I.fl 9 
c;o 25;;' 1/7 'r 
ff"'j 2.Sl 'f- 7 y 
'it> -2..ss- <l'j-- ~ 

9o ')..J,...G y~ y· 
9,-? "- s o/, '-I<;- ~ 

90 IJ.~, 9Y c.,,-
9/ l2 s-t{,, Yr 'i4 
°Jo 25> ~~ y 
9 Lr, 2:;J <f 'i y 
91 )&, CJ "',¥ 7"' 
91 2G). <t y- '---( 

9/ 2,5-7 'I~ <I 
91 2S'-I '-I~ y 

Avg_ It 3t.J u, I 3 l J.. ' <(O ✓ A / 0 r- '-/ 3 --' ~ 'j "l / 7 
TIME END= /'-I I J 

I " V 

lmpinger Volume Silica Gel 
Volume of Liquid W ht. 
Water Collected 

POST TEST LEAK CHECKS 
Meter C . f.9 / t!) @ I S-.,. in. Hg 
Pitots ff fl' @ '3 T 3 in. Hg 

4 5 Or sat'--------------

.l.+t II OrsatMeas. Time co, o, co N, 

2SO I 

Liquid Collected 2/ 2 

Total Vol. Collected 2,QJ_ 3 

II Nozzle Cal 11 D1 I D2 I Di I Average I 
HORIZON AIR MEASUREMENT SERVICES, INC. .1.93. 



PARTICULATE FIELD DATA 

PLANT r ,· .. n-< ~,./ fl! 1 ,__ METER BOX NO. 1· ASSUMED MOISTURE,% 1 o '/2.,, 1· 

DATE£L·rr?fl,27o > .. , i l'/IJ/i?.Y- METER AH@ . /. S', 7 2-- AMBIENTTEMPERATURE ~. c,1/ ' 
LOCA rt'ON .S .- •Jn,. V ,._ Ii e.,y Y= tJ. CJ~ S k, '7 BARO. PRESS. ..:;;,. 6., a:s e ~ d?, 7 < 

OPERA TOR £,,°:/ PROBE I.D. NO. ,( ~ :S · C7 . STATIC PRESS. -· c:P .;-;,<:> s .. r·~ 
SOURCE ,C/a~-e. ,2 J&h,1 2~•"1'.""< NOZZLEDIAMETER,in. f, t7/ CJl,l"7>77 NOMAGRAPHINDEX -~ o) c:;..J 
RUN NO. /e · ~ A 't J I., ST ACK DIAMETER, in. /,2 .f: " I 
SAMPLE BOX NO. C - (I PROBE HEATER SETTING_.,~--~--­

HEATER BOX SETTING .,? ry 
TIME START (1 "j )_ A Cp FACTOR LJ. f't 

PRE TEST LEAK CHECKS 
METER c') . re Y@__f__Lin. Hg 
PITOTS 7 (!?'. @-2.,LJ_in. Hg 
ORSAT' FILTER NO. ~-(:;-Q-S;~--6>-~~3~--

-------

P# TIME Ts AP ✓ AP AH Vm TmIN T.,OUT OVEN IMP. VAC. 
OF inH20 inH20 ft3 OF OF OF OUT°F (in Hg) 

o.o~o c; (") 

4-{ 0 /fcCJ'-f fl o t-o <. r v r~ 'i.~ 4 ,f:> 1, rro tt )5-y s-i.. s 
~ ]. 75- J ,. 77 0, c) 2.,,) .s •') • I.. 8'39. 1 &'7 fii:. ,J49 5'D .s-
...J 7, s· /Ci:, s~ 0 - 0 'l c r.o ~Y-4, 7 '} 3 8-"'l J . .'-/J <../, 'fr' 5 
') j(, )..5' l'"-7 2 b o.t>/ r· -~- l} 830. 0 r; s- ;;---~ :) )-(,, <ff? '+ 
l. l S-. 0 ,., i 2 \ ".). CJ l s-- 3- %'" &S3. {> 9b ?f'/ :2 s > 'tr '-I 
I {<j( 7<f t") o'] 0- ol > 3 . 'S" Sr :;-s. '-I q 5- SI i 5-<-1 9-S y 

(j L .i) ) I rn 77 o. ,h . .J t>.O ~ b). 2.t, 0 9.s- c; ( J:S) :Fi. 't 
5 ')~.~ I & S-~ C' J) l,:V $_{) }f{p'7, 0 '1dt °12 2!>-V _>t:') 4-
y -;-io 1'7 l2 .:>.(910 >' 0 'i,7/ . , / oo <J ) :) .s:· 5- 't:Y y-
3 'JJ.7S i7'] ~ IJ.nl.J- :J j' ,:,,J(p. C, /00 'j) 2.s-y <; /J <f 
L ~1. s· /70C( J .,·1 15- 3 - J- <,; '/{ { . s- I 01 l''c <f ;; 5- ')... y [I" y 
I 141 . 2 s·- !&;IP<;" & • ,,ry I>~ 3" )('' its, g--- I c:> J "?j- 2 s~& ~y· <r-

( (p 4:i- I' 7 '1 
e. :,·Lo ::, • 0 :s.•,:O _ 2..} 7 9:> cs-l ,)>'y ~'J '-I' 

s- Yt, 7S- l&<J'7 &-0 7-0 s;-.o ¥'75-. J I 1.,~& G'" 7, 253·· Vi ({_ 

'i c; 2. s- I'- 'ri> (') . 0 .,_ 0 r- {') '65 '7. 1 Io 'L 7~ 2 S-(... '{y '-( 

3 s·,. 2r 10c;r 0.C?l.5- J.~ ½ () '-J, 9- IO 3 'j 7 ·2 s·-s- 'i :;,- y 
1 €,0 I 7 01 0. 1.<?/ > ·- ).y <; /)(j, -:r- Io 3 9~ 2s-..5 

... 
'-f ls" y 

I 63.7'>- I <.,, 7 ~-- <Y· &[ 5- ),¥ 0/1. l.. tol/ 9J? :2 .::,-y "-I ?J "I 
A (o fol, S- /l-ri) o. 0?.. i,-7 ~0 7/fr, 07>' iOa )fr :l s.·"7 '-f 'ii- <../ 

5 /A',7J.J. >"1b~ Y c; . .:zc ~-.c <-) zfT, '7 Io i..f ?? )s~y </ 'fr '-t 

I./ i> I~ 757 CJ "'' l ,.,,' >-, 0 'f). r;r 5 ' '-''>,. ( (P ,-:-; }<;;') <-tY y 
-~ 7~.7S- i /) 71 tJ.[)/S- ].$ '1 33 2 I <J \- ( c)c) :? s-1> '-/Ji' q 
1. ¥.A .5 I Jot o ,!l/S ],J' 7Ji',O /o ,b /,;;,/ '2.S-'i .., fr y ,t;r 

\ gh,J':> I (,, 9 I 0. 0 I J 'J . 8-' 1'12.-1 Io 0 I ,Y/ ~> 4!(' yJ--
90 1,,..,, .. i..// 7 

/610. ~ 0./323 /_,/-.4-0 fl/ .'30J 91".9 Avg. ' ' 

TIME END= 1/l../J 

Impinger Volume Silica Gel 
Volume of Liquid Weht 
Water Collected 

I 2 3 4 5 

POST TEST LEAK CHECKS 
Meter &., v I L @ Ll- in. Hg 
Pilots f,P"' !JY' @ } 1/ 'I in.Hg 
Ors at ____________ _ 

Final ~ ,){, ~ ~ ~ / -=za1 II Orsat Meas. Time CO2 02 co N2 

Initial ~ ~ ~ '2S-l 1 

Liquid Collected ~ 
' I 
~ ~ 30 2 

Total Vol. Collected ?-3 .. f 3 

II Nozzle Cal 11 D1 I D2 I Di I Average 

HORIZON AIR MEASUREMENT SERVICES, INC. I ' 1 U 1 

' 

I 

I 

r 

r. 

_J 

I 
t ' 

I I 



TOTAL COMBUSTION ANALYSIS 
EPAMETHOD25 

. FIELD SAMPLING DATA SHEET 

Job #: lJe-9 7 .. Ol( ) 

Facility: 5/trzi { ,£ 
Location: S, ·Mt ' ~Y C ec.... 

Date: / c;) (I :L I J> s-~ 
Operator: --'ff"""'-~------

SA~ZE ~ 
Tank#: _j:/_ Trap#: ~N=Ac.__ 

Initial Vacuum: -------
Final Vacuum: _______ _ 

Start Time: 

TIME VACUUM 
(min.) ("H!!) 

00 30 
05 ) fr <;',-

10 27 
15 )$' 5 ... 

20 }C/ 
L 

25 2 2. 5~ 

30 2-1 
I'!. s 

.... 
35 

40 Ir 
45 !t.5-
50 /) 
55 I?, 5~ 

60 ('A. 

LEAK RATE 

Pre Test : ----==~-+--­
Post Test: --"'---I'------

HORIZON AIR MF.ASIJREMENT SERVICES. INC. 

FLOW 
(cc/min) 

( cJ). c> 

I 

I 
I 

\ 

. 
\Y 

Control Device: 7l"q, ~ J ~~ 2.. , ..• ,__ <-<__ 

Sample Location: / 1h k/ 
Ambient Temp.: _;:_'7_0 ____ _ 

Baro. Pressure: Z Z, &, C) 

/<-- 2 
.,,SAMPLED? 

Tank#: /3 Trap#: ~N=A'---_ 

Initial Vacuum: ______ _ 

Final Vacuum: --------

End Time: 

TIME VACUUM FLOW 
(min.) ("He:) (cc/min) 

00 Je / o--,{) 

05 2 9: 5-- I 

10 ).._7 I 

15 ) s- ,-.5 
20 2Y 
25 2). Sr-

30 2( 
35 ( i. :>'--
40 I :r -s 45 (~, --~ -

,_.... 

50 / .) 

55 I 3. 5- \ -,.... 
60 12-

195 

WPDOCS\FORMS\TCA.FRM 



TOTAL COMBUSTION ANALYSIS 
EPA METHOD 25 

FIELD SAMPLING DATA SHEET 

Job #: l 2 O I -- u(( 3 

Facility: "'s / krV ( r: 
Location: ~:,,· Pr},J ,, {/ d~c&{_ 
Date: /?/2;+fF /o(!J/c>F 
Operator: a""""--""--'---------

1(- 3 «- <SAMPT ,E ~ -

Tank~: ~ Trap #: ---=-=N-=-=A=---

Initial Vacuum: _______ _ 

Final Vacuum: --------

Start Time: 

TIME VACUUM FLOW 
(min.) (''H2) (cc/min) 

00 J'i> 

05 ')_~.S-

10 27 
15 25,.._s-
20 2<; 
25 ) ') .s-
30 2/ 
35 t 9. S: 
40 /f 
45 It. s-

-
50 /) 
55 /3. )r 

60 / 'l 

LEAK RATE 

Pre Test:-✓---~---
Post Test:_-_/ ___ _ 

HORIZON AIR MEASUREMENT SERVICES, INC. 

Control Device: Ha C( ,(lP JeihP1 2 ,, :_,1 c. 

Sample Location: / n u-
Ambient Temp.: -~2_'7 ____ _ 
Baro. Pressure: 2 O, (; c> 

SAMPLED 

Tank#: __ _ Trap#: ~N~A~_ 

Initial Vacuum: --------
Final Vacuum: --------

End Time: 

TIME VACUUM FLOW 
(min.) ("H2) (cc/min) 

00 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

WPDOCS\FORMS\TCA.FRM 

I 
I . 

I 
I , 



TOTAL COMBUSTION ANALYSIS 
EPA METHOD 25 

FIELD SAMPLING DATA SHEET 

Job#: ~-6½~ 

Facility: -5\':'½,\ v',ec\\"'$-
1 

L-,F . 

Location: .St~·. \L,....l\<-)'? C. A. 

Date: \o l CL \ OS.::: 

Operator: __._bt.;::::""'-""'~"""· ....,__ _____ _ 

SAMPLE A 12-\ 

Tank#: f3t{ Trap#: ---"-'N=A"---_ 

Initial Vacuum: ,'.; t::> 
1
' / \ , o kri-

Final Vacuum: ~.o" 

, 
--------

Start Time: 

TIME VACUUM 
(min.) ("H!!) 

00 ~ 

05 -:Z.'iS" 

10 ,~ 
15 2.. .... K 

20 '2.~ 

25 11 

30 ... , 

35 l'::1. 

40 ,~ 
45 11.. -
50 ' ' 
55 q ,<, 

60 <( 

LEAK RATE 

Pre Test : ✓ / ,­
Post Test: ~ ·r-

HORIZON AIR MEASUREMENT SERVICES, INC. 

FLOW 
(cc/min) 

Control Device:l:=='l~ -%-z 
Sample Location: ~::S::: 

Ambient Temp.:-·-'-'$°'-· ......__,f ____ _ 

Baro. Pressure: ?.15 .Gz;.. 

SAMPLED ~Z. 

Tank#:~ P'J Trap #: --=-N=A=---

Initial Vacuum: '3t:> '' / I. o ~ 
7 

Final Vacuum: ___,\.,.....o_\f _____ _ 

End Time: 

TIME VACUUM FLOW 
(min.) ("He:) (cc/min) 

00 :~ 
05 ~ ·"" 
10 2.<:f 

15 '! .. ~., 

20 .,,, 
25 ·2.'I,...< 

30 1..\ 

35 J"\,'r 

40 M< 

45 \ &. 

50 l, 

55 ,.,_ 
60 11' 

WPDOCS\FORMS\TCA.FRM 



TOTAL COMBUSTION ANALYSIS 
EPA METHOD 25 

FIELD SAMPLING DATA SHEET 

Job#: ~O'{~ 

Facility:6~~,Y"!rl~ Jd L- .. F. 

Location:6~l \/.>II~) CL\ 
Date: )c l l8,\ o5-

Operator: _~____;;;;~=-------

SAMPLE A -~ ::> 

Tank#<':> 2.1 Trap#: ~N=A __ 

Initial Vacuum: Qo 11 / ~ 
. ,, I 

Final Vacuum: ..:;...~-..:....---L-1-=c...O_'' ____ _ 

Start Time: 

TIME VACUUM FLOW 
(min.) ("H~) (cc/min) 

00 ~~ 

05 r~./) 

10 A~ 

15 1.~ 

20 ;2.'?-. <" 

25 .,., ,., 
30 2.0 ,"'5" 

35 l '1.. 

40 ( "1-.< 

45 \(,,, 

50 \"' 

55 Vt.. 

60 \O 

LEAK RATE 

Pre Test: ( ~ 
Post Test:-✓+--~?---

HORIZON AIR MEASUREMENT SERVICES, INC. 

Control Device: s\~v=; ~ '"L 

Sample Location: e::::,vl'\...~T 

Ambient Temp.: _<'6~5~0_'F ____ _ 

Baro. Pressure: · ~ .G;Jc) 

SAMPLER 

Tank#: --- Trap #: ---=-N=A~--

Initial Vacuum: --------
Fin al Vacuum: --------

End Time: 

TIME VACUUM FLOW 
(min.) ("H2) (cc/min) 

00 ."X.· 

05 

10 

15 ' 20 

25 I 
30 

35 \ 
' 

40 I 
j 

45 I 
I --

50 \ 

55 ' 60 ' 

'._, \._ l!Jj 

WPDOCS\FORMS\TCA.FRM 

; ,, 

I 

I 
I 

I 
I 



l .ANT !;;..,., If ..ii L! &.J{:, I( 
DATE {12/_I', I iJ ,}__~ 
/' ')CATION S ,' __,,.,,,- i/a-i¼ 
f >ERATOR,..._.C"'-1_~-------

:_ JURCE f la;_v< ~ ~-11 ~ 
RUN NO. _f__ 'I /,,:1,£. L 

1 <1 A.MPLE BOX NO. "" I '-"""---ip._ ____ _ 

I ME ST ART_(/=-· -_:~:_-Y~fJ _____ _ 

P# TIME Ts Ll P 

II 
op inH20 

.. , y/4 
~ /vY i) 

l! 10 

"l,'i) 

') 0 

I '-fO 

~'"'() 

r 
l 

r 

r -

(, 1) 

II 

I 

l 

I 

AV!!. 
I 

PARTICULATE FIELD DATA 

METER BOX N0.~--=--'-1./. ______ _ 
METERLlH@ / 10'}'] 
Y= fJ. t:/"J() J 
PROBE LO. NO. ________ _ 
NOZZLE DIAMETER, in .. _-_____ _ 
STACK DIAMETER, in. ______ _ 

PROBE HEATER SETTING--'-"'-----
HEATER BOX SETTING._~ _____ _ 
/l. Cp FACTOR. ___ ., ______ _ 
FILTER NO .. _________ _ 

✓ /l.P LlH Vm TmlN 
inH20 ft3 •F 

'3. i' £31.170 ~· s-
).v S'fJ.'1 ro 
3.D ~rs-o ... ~ 8/ 
).() 5C.o, 7 't'I 
3-D 5·10,, g- ( 
3.o S ftt9. 7 81 

.C:°l/.06'1 

). 00 .5"¥'. i C/ 'f 

ASSUMED MOISTURE,%. _____ _ 
AMBIENTTEMPERATURE. _ _,.S,_7~---
BARO. PRESS .. __,,«.:,.._,_C,"--. -"-;i~)...___ ____ _ 
STATIC PRESS .. ________ _ 

NOMAGRAPH INDEX_=------

PRE TEST LEAK CHECKS 
METER 0- ;i,, Z. @ I .5 in. Hg 
PITOTS.¢....4Y @ ,, in. Hg 
ORSAT ________ _ 

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

52- st,, ~ 
5) 5-0 5...,... 

;~ <-t 5 s-
b )- '-t 7 s-
0) ~t J s-
fCJ ) 

'-/ ' J' 

/· ,· 

bt. D 
TIME END = _ _._i~7,__,Q..,__ _________ _ 5G 

lmpinger Volume Silica Gel 
Volume of Liquid Weht. 

/1'\ POST TEST LEAK CHECKS 
Meter V· (J& C @ Ir in. Hg 

Water Collected Pitots. ______ @. _____ in. Hg 

1 2 3 4 5 Orsat 

Final {Y> //) :t .2 C:. 3 II Orsat Meas. Time CO2 02 co Nz 

Initial IX> )':)J a 25' V 1 

Liquid Collected i5,S I'S 1 /1 2 

Total Vol. Collected ;JS 3 

II Nozzle Cal 11 D1 I D2 I D3 I Average I 
HORIZON AIR MEASUREMENT SERVICES, INC. I 1 Q• ' 



PARTICULATE FIELD DATA 

PLANT_City crJ'o'cy~on s.~~- 1/c<.{~~~ METERBOXNO .. ~~!~--___ _ 
DATE p:>L,f}/ !?.,~ . 

1 
~ ~TERAH@. ! ,. 7 6J :J 7 

LOCATION ~1:.011,GA- ,: t"1,t- · Y-_ ____,,,0:._.;, __ x;'-qL-><cJ~J _______ _ 
OPERA TOR~~ PROBE I.D. NO. -
SOURCE ~ P£4 tl 2 2+ he c.- NOZZLE DIAMETER, in .. _--~-----
RUN NO. _:_ _/VI </.fl J:tL .J..... STACK DIAMETER, in .. _ ___,_t...i,:J,,...8"~----
SAMPLE BOX NO. c_:: I O PROBEHEATERSETTING_~------

TIME START_.:....,/ J_'-'--''7'---. )_-____ _ 
HEATERBOXSETTING~-----
ACpFACTOR. ____ 0.84 ____ _ 
FILTER NO. ·-Ntlr-. ______ _ 

P# TIME Ts AP ✓ AP AH Vm Tm IN -
"F inH20 inH10 ft3 Of 

IC::.1t:l ~ '3. 0 S'lt, 'l.23 77 
-J 

JD 5. 0 t: OL 'i" s, .I'; 

~ f) 3.0 /., I j ~ 7 '10 

.l'o '3. £) lJ.t. , 5 ·s 
f/rt? J.o {;'~(., 61'-I 
r.o 3. {) (9'-/1,5 </'t 

'" bO lo S-1. t,? '3 
,rt 

'l.t-

-
-~ 

--
'"- -

= 
_..,.,., 

--
CL 

V "l:'lt 

"---.., 

-
= 

"I<;,;; 

,I/ b 

Avg. 3. oO S1.7·70 
TIME END= r .> ,._ ) 5'3 ' 513 

lmpinger Volume Silica Gel 

ASSUMED MOISTURE,%._~~--­
AMBIENTTEMPE~TURE.~_..L.""'$1""----­
BARO. PRESS. :l2. ).__:J... 
STATIC PRESS .. __ '.,.+1..---------1( -
NOMAGRAPH INDEX _---______ I 

PRE TEST LEAK CHECKS 
METER 0./J<-? 2-@ Is= in. Hg 
PITOTS. ___ @. ___ in. Hg 
ORSAT ________ _ 

Tm OUT OVEN IMP. 
•F •F OUT°F 

70 s-'f 
)'-f S-y 
-,·7 J-'<t 
7s,- 7)' 

g-D J-'i 
~/ S" ;;i. 

~ ). r 
·1:, 

POST TEST LEAK CHECKS 

I 

r· 
I 

VAC. r (in Hg) 

3 L 
3 
'3 ) 
'3 I 

3 
I 3 

'I J 
I 
11 
) 
I 
l ,,( 
I 

rJ 
L l 
I -
ji' 
-- ,I 
I 

ii 

I II 

Volume of Liquid W!!ht. Meter O _ 0 v O @ / , in. Hg 
Pitots. _____ ___:@ .- in. Hg Water Collected 

1 2 3 4 5 Orsat 

Final /11 II 3 3 ?.,i, 't II Orsat Meas. Time C01 o, co N, 

Initial 100 100 0 2f>7) 
Liquid Collected +·9 (3 ::, l'r 

Total Vol. Collected /0 9 

1 II 
2 I 
3 11 

II Nozzle Cal I D D D Average 1 •• 

HORIZON AIR MEASUREMENT SERVICES, INC. 
·- ~~ • . .JU 11 

I 

I 



I 

I P# TIME'.. T~ AP 
"F inH10 

1 l/rivb. 0 

I 
, 

/'CJ' 

'l.,,P 

I ').) 

.II '-/v I 
1

11 

'>fl 
(, ,., 

I· '. 
I 

' 

1· ' 

I : . 
Iii . 

l 
Ir 
Ill 
,, 
11. 

H Avg. I ~ 
TIMEEND= 03 I 
I 

II 
lmpin1er Volume 

Volume of Liquid 
Water CoUeded 

I I 2 ] 

II Final ILfo 13'-f ,.,--
Initial I::,;::, f 'JO 0 

1· 
't-0 3''1 ,~ Liquid Collected 

1 Total Vol. Collected 

HOR•ZON ~1R ME.',SIJRE!v!ENT 5ER\ lf"F.~ ;Nr 

PARTICULATE FIELD DATA 

METER BOX NO. 'f 
METER AH@ --l..,..,..,,.7""",-,.;"""3,---,,-7---
Y= o, l r,> 3 
PROBE I.D. NO. __ "'--,,..-----­
NOZZLE DIAMETER, in __ -~----
STACK DIAMETER, in. __ l __ ~ .... ri::..__ __ _ 
PROBE HEATER SETTINO -
HEATER BOX SETITNG ------
A Cp FACTOR &. ? 4 
FILTER NO. ________ _ 

✓ AP AH Vrn T,.., 
inH2O ft' •f. 

-~ 0 /.,'f'/. 'f 117 5'6 
3. 0 (p'(. '; '7 
1.0 '7(, '-( iJ-

>- 0 t,fr/. '1 ·77 
).D b "'I I. '1 7~ 
'? r/ 7D /,. :.:t X-0 

71f~/l,O 

', 

11. o o I s c,. ~ id 

SiUca Gel 

ASSUMED MOISTURE,%----,.-.,----
AMBIENT TEMPERATURE 5,r: . 
BARO. PRESS .. _=~'-,''}'--._1...,3~----
STATIC PRESS .. ____ ·_._-____ _ 
NOMAGRAPH INDEX _____ _ 

PRE TEST LEAK CHECKS 
METER "'· ,,, ,:r @ / .:r- in. Hg 
PITOTS ___ .@,_ __ in. Hg 
ORSAT _______ _ 

T.OUT OVEN IMP. VAC. 
"f' ., OUT"F . (in Hg) 

<-fv '/ 6 "J 
·1 7 'I (,, j' 
s, 'I r. '3 

~fo '-/ G. 3 
~~ '-17 3 
fuo <t 7 3 

~ 

-· 

' . I {?J_J I 

Wot. 
POST TEST LEAK CHECKS 

Meter t?. ::.o 'j @ / 5 in. Hg 
Pitots _____ --'@'---____ in. Hg 

4 s Orsat 

').. (a c.., I OnatMeu. Time co1 OJ. co Ni 

?...so I 

/L-J 2 

;03 J ~01 
I Nozzle Cal I D. D. D Averase 



PLANT s;: · . 
DATE_---=--+.c---1'--'-'-f--"C-+--r---,,-,----­
LOCATION____.'--"-,r,.....--'--~~~--­
OPERATOR--.~---,..---,.------­
SOURCE-----1-J/i~~.,......,.._~'--'----,~',-..----
RUNNO. M· 
SAMPLE BOX NO.~C;..__--/(t-. ____ _ 

TIME START O '¥) 5,-

P# TIME Ts AP 
op inHzO 

IA· B 0 (b to IJ • .. ~, s·-
b 'l., ( "~7 f) , t.' { ~--

~ ,~ , 1, ~-o t)_,, 15· ., :J.2, s- I(, 7 ").. 0,l)(y-

'.l )0 l(g5, v .o I'>-

w 37.l , i 17 <', c? { f" 

B- ' ""( -:,- (10 0 ..:> • .:>co;,.-

-s- ,1,c,;- lfo'jO D • .,..,.7.5 
,,... 

~ "1 (;() ilJ,'-f{; 0,01 r 
1 , 1. s'" ii '1~ & • ._9t')"' 

'l 's- 't > ~ o. ,9' .,~ 

I l?), s- I tnG.Y o ... ,~-
•.&- d 'C,,' I b 9 7 i) • ._?( j" 

f; 17,S' i 6 'I I 0- <Y($-

4-1 I cJ ..-..- /b 3 l {), o l >·-
~ I I 2-. 5° t b'-1 I ,o_,,,15~ 

~ I L,;,1 I to JS ti. Pf'> , 111. > t b 3D tJ. c9/ 5-
i), (, ns lt,,54 o.tP/S-

S' l '12.,s- /1:;4'-( (J -'-' I!;; 
~ 

', I S--O /{.,(.;'). (!),:;, t $ 
3 ; s; 1. r lb '-f 3 {:).,?I y 

l I~';,- I fo 31 o . .,?/ >-
I 11is· /tiJ."1 D.ul.>-

I "f'(l 

PARTICULATE FIELD DATA 

METER BOX NO. } 
METER AH@ -,.-, .....,$"."""6--,.-,=7....,,.2 ____ _ 

Y= d. '1a,-~s' 
PROBE rn. No. ca ·· · z . 
NOZZLE DIAMETER, in. I. t) S--:-t <J- I 
STACK DIAMETER, in. ~ I_J 7t 
PROBE HEATER SETTING z:r z;; ,_ a 
HEATER BOX SETTING ;!. ;';·· c;? 
A Cp FACTOR._---','--"-fs"_.9 _____ _ 
FILTER NO. ________ _ 

✓ AP AH Vm Tm IN 

ihH20 ft3 "F 

3.¥ ~ /8'S.1rS'-I SY 
3.~ t'ir.~- 7} 
] .. ~ 1.:2 ({. I 77 
]. fi· -2.t)...) 7:;--
) 'i• '1 '),..[. () 7 'i 
J. s- 2 lCi_ ·7 7 q 
3. y J 38', '-II, 7C, 
:J.y 2'--l7,y ·1 q 
3·y 2S-c,,. f 1, 
1.8 2 t, ~ . .l &o 
3. f- 2,.7'(. i f'/ 

J . i" 128' J,o <i'/ 
].~ t2 q /. 5t1i Cf jO 
J ,f ~OD,~ 8'..l 

'3-~ .)"'f. 7 lf J 
3. ,-- JI ff_ f-,,{n < fl 
"). :t , 1,... -, e_ I ,.. • 

T >-....... - "( 

1 :;.. ~Ht. .. -\ 8.2. 
3-t J<ts-~ i. 1 '1 f't 
3 :i J S't, t a 3 

J.r 3 G 1. o f) 
3, '(' 3 7 I. 1 \?) 
3-Y 3 ;jv."7 8'~ 

3-t 3 fi''}' )- ?iS 
] ,, [r 30(.. 

ASSUMED MOISTURE, % I (5) /'.., I 
AMBIENT TEMPERATURE_~£~) ___ L 

~¢:~i=:s-.~2~2~·~-~~J=.-~-v~~~-=----
NOMAGRAPH INDEX .:l. ,5-V r 

PRE TEST LEAK CHECKS 
METE&>. :.> .;, I" @ I 5i in. Hg 
PITOTS cv c7@ .J )' in. Hg 
ORSAT ' • 

Tm OUT OVEN IMP. VAC. 
op op OUT°F (in H'g) 

.> "- :lb, s-o 7 
bo 2S-<, ,-o Cz 

6' ;; ';i7 '-((,, <; 
& 'if 2s.-( '( (,, 7 

&'1 ')..S"/., <-t l 7 
t.'i :;. s~ 't t, c; 
' o "J. (p ( '-,ft:, 9 
ti ). '- I 't ) 9 
1.l. 2S-'1 c.,, ' '} 
7l :iJ-s- 'i l 'i 
73 ,JS 6, ~17 7 
1 '1 }.. S-1 cy ·7 ~ 
·7 J L?,o 't 7 cy 
75 .25-'t 'i 7 ~ 
7b 2.s-'-1 '77 1 
7) 2.S- t 'i 7 ? 
77 )..r7 415- 9 
11 2 s--s.- '-17 ? 
77 7.. ~'t 'l'i '} 

77 )..5-'7 ~6 (7 

7ff L.. • ..-' /,,;, I l/lc, 0 
7,y 25:"7 f../.C.. q 
7& )S~ 4 (. $ 
7°1 2J"Y <-t I, c;. 

l . 

[ 
I 
\ . 

[ 

f 

[ 
.. 

·-~ . ' 
I 

\·: 
'--~ 

: 

~-
--. 

[ 

r~ 
-."1 

[ 
r' 

,,SLi D .. i >. l. S- 3- Y-0 'J.t J. , 4 s-·1 7t~) 
I 

Avg. -·-· 

TIME END= 11 C:: n -- .c'.Q, SB -- J\:7 ✓ 

Impinger Volume Silica Gel 
Volume of Liquid Weht. 
Water Collected 

l 2 3 4 5 

Final ]a~ }30 3 1-t'-t 

Initial /v 0 / o o 0 25° 
Liquid Collected 201 ,,o 1 3'-f 

Total Vol. Collected 3:J-l-

HORIZON AIR MEASUREMENT SERVICES, INC. 

5e, ~ 

POST TEST LEAK CHECKS 
Meter D, tJo 5- @ is- in. Hg 
Pitots $ a(" @ } L 3 in.Hg 

Ors at'--------------

II OrsatMeas. Time CO2 02 co N2 

I 

2 

3 

II Nozzle Cal 11 D1 I D2 I Di I Average 

-- "'G"' '- .. .,. 

c.~ 

L 
L 
[ 

1[ 

I 
I -



·, 

P# TIME'.. TR AP 

I "F inH10 

r1- ~ 0 />'77 {). v{ ;j-

5,' '· )- j<,'6S' c}, ;){ y 

'1 ft:; I >S° 'l C . .J I !)~ 

II ·~ }.,"1.)' , ~ 11 l' . .Ji> 

n ?_ ']& f s-~·1 o. o I 'i" 

I )7 j'- 1 r1x ~- ~'s.-
11(} b 't .r I <:;7 ':i' 0.,.)/) ·-
,H s~ s"L>- {S-7) tJ · <.J1 s-

lr LI {. 0 I<; { 7 t!J_ 0 ( s-
) 67.r ( >-9 '1 0. 01:>'" 

(~. '2. 7 5,-' 1.1-74 o.vt)" 
I lf}.'r I S-9 s- t,). (.' ( >-

,15 t, 9o {'5'7S {).Oli>-

s- 9-.,_ s~ ; ,;r7 I () - £JI>..-

I ___ · '-t Io,- /S-7 'i 11.9. 6 I'S 

IL '3 I( L>- IS~'--/ o. ,?/ >-
'L 11..& i ':i'l 7 0.& I)~ 

! I 12. 1. r· IS'JL 0.01.s-
·1,0 ' ,-1 !>' ;09 &JJl/) 

I .. ) ''12.r l>'f I 0. cJ re;-
'i t ser l>t l 0-ou; 

. .,,,,., '} , ... 'l .-.- i 5' b 7 cl."'-~ I • 

\ z I ;jJi ft t I 0,<!Yf> 
I , 

n I I 1).. s- ,s-?tr 0. (..II>-

g I k- ,1 

PARTICULATE FIELD DATA 

METER BOX NO. 7 ·~-=-..--:--=-----
METERL\H@ /« >"t "J .2 
Y= O_ ?55t. 
PROBE 1.0. NO. C cf - ).. 
NOZZLE DIAMETER, in. I. v > - "-I 
STACK DIAMETER, in.fl~ / 2 8: ;, 
PROBE HEATER SETTING -::------HEATER BOX SETTING . ...,...-.2-.:>..aaO _____ _ 
A Cp FACTOR. _____ c?___,. (L..'-(.,.__ ____ _ 
FILTER NO. ________ _ 

✓ AP Al-f Vrn T ... 
inHiO ftl ~F 

3 8 {;<jJ..'790 J'1 
J.Y r.,C,/,i, (,. ? 
3. ~ lo;) .. --t 92 
:, -¥. 7 0'1. 3 73 
"\, )( ·1 tr, 1 7'-/ 
3' k' 7J..7.0· l t, 
3 ~ 7JS.}'f-t 77 
3. k' 7 'f'f. 1 7 'i 
j. )'' 7 5-3 .. 1.::> 7t 
J-t ,,1.)- 7~ 
). ~ //() .'1 '?I 
J. ~ ·7 7'L 1 lt;;.. 
3-f 7i ¥. 8'So 80 
"'). 8- '7'i7.·7 'ir l 
3. '( S--l? b. -> B-2.. 
f'i x' I J·-, ) -g- 1 
( ? ~t ~";)., '-{. J &=-3 
3.~ ~33- l.. i1 
J.if f, '12. //) Si''l. 
J.s s0., g '1 
'3-n' >°I .. 7 B'S-
J l 8''78'. s- fib 
J-& d77. 8' (('=, 

3- & lflf '-. 7 &6 
ff"/{;,_ S" I l. 

ASSUMED MOISTURE,% l-.> _,._-<;, 
AMBIENT TEMPERATURE $.p 
BARO. PRESS. :l 'z .. · i 3 . 
STATIC PRESS. , . ·- -i9. ?'O;;,~· 
NOMAGRAPH INDEX 2- $---"b 

PRE TEST LEAK CHECKS 
METER o. Yi"7 @ IS,.- in. Hg 
PITOTS~.,sr @ 3/y in.Hg 
ORSAT ______ _ 

T.OUT OVEN IMP. VAC. 
•f' ., OUT"F - (in Hg) 

S:-0 .:r1c; s-o 7 
57 2 s~ ,2 ~y 7 

" C) 
2 (,,, J Yf.. '7 

{p l. l. £ (, '--( t ·7 
{,,} 25'"f '-IL 7 

t't 2 $" <t l 7 
~ >- ;i5t;, yr,, 7 
bl .1s··7 y' 7 
t. 5 ;;i S""' '17 7 

J;, r, ) >? ~ 'l 7 
"'JO 2.SS- C/'7 7 

71 2.S-S '17 7 
'71 :Js.·-s- C/7 7 
'?3 2S-~ Y7 ? 
/'I ~c:,"' )- "t 7 7 
7.S- -;l.~7 yj' 7 
76 '-;).') .., :;- 7 
-77 2S'~ 4lf 7 
77 ).. >...., c;-o ---J 

7'7 '.JSL <-/ ,;- . 7 
7 ?r 2 r.s- .Vt. 7 
7'? :JS-9 '-f 7 7 
)1: 2\_5 ____ Y7 7 
7? 2N 't.7 7 

Ava. 
'5 .,,, t D. I) 'J-S- 3.~0 J.lJ.7.2")... 1'-f ~ 5 

TIME END= JI/) 'I ~ .,,-,.., 
~(3 5B ss 5S ' ,., 

l111pin1er Volume SiUcaGd 

I Volume of Liquid W11:1tt. 
Water Collected 

POST TEST LEAK CHECKS 
Meler O. t11 I l @ I T in. Hg 
Pilots ,e- ,Gi!C @ J 3 in. Hg 

I I 2 3 4 s Ors at'--------------

Final J3t (°t 4 1 J&o I OnatMeu. Time C01 OJ- co Nz 
-

Initial p..; ,~ .::> 7J-SU I 

Liquid Collected 1..3, 91.r- ]_ 3 u 2 

I ·otal Vol. Collected 35+ J l 

.5(3 I N.,,...,.,. Cal I D o. o. . ,,;.,:.u .. ,,~ A .,.) 

~-OR 1ZON n.!R ME.\S7JREl ... 1ENT 5.F..R\ JCF.S ;sr 



P# TIMa Ts llP 
"f i1I H20 

fl- G 0 lb7C 0. 0/°:l-
.:;- 75" I t,7 5,- V, OI > .. 

'-1 ; ~--- I l, ~ o.o,~·-
3 )2.S' tf:>'tf" o. "'Is.-
'7 3v ~ 6 r-';J {)< ,, , s-

I 1]. Z th 'Hr "· e,'11) 

fj·fo '-( ') - I~' 2. l!)_t!Jf~ 

5 52,}- /hie t).01,; 

r (Jo lh$7 f/.o/S-
i .-; ,1. s- ( it, '7 ;;,.r>,,;-
I 1.. 7S- /1,)(, o. on-
i 

I ~). ,-- I, 5~4 {), 01>-

IC· ' ') 0 /'1761 0. l' ( ,._;· 

) 1fl .. \- 1{,'1(._, <9. ()1,r 

<-1 i .., II:" i )e> I J.a,,;-
~ t p:J. -;' 1,7to (9 ... ,, :r 
<.. N.0 lfJ If 71; " . c2 ( s;:-
I til "J,. )- ( ~ft,J.. 0.01 > 

/J. l l ·35 I s·h 3 t),cJ/"5" 

r- t 'y). Ir• !SS~ 0,(9( ~-

'· '1 I S-0 J.S&.r o.·->1, I 

I '3 IS''], s- ISL 7 I)_"''' 
'1. {~) ,s-~ 7 0, •'I> 
I 17 J, ~- ,r7, &. t>/S-

I 8- (J 

PARTICULATE FIELD DAT A 

METER BOX NO. ·7 
METER AH@ ...,..(-s=·--z:~7"""".2.~---
Y= fJ, f rs~ 
PROBE 1.D. NO. C 6. -.2.. 
NOZZLE DlAMETER, in. /, 6:," '-I 
STACK DIAMETER, in. / :Z .; 
PROBE HEATER SETTINO-=-.,,..-,----­
HEA TER BOX SETilNG 2 !, ~p 
ACpFACTOR (f),Q'I 
FILTER NO. ________ _ 

✓ !J.P Al:f Vn, T,.111 
inH10 ftl •F 

/. s Ii I. 2'1v S/ 
1-r I '}tJ 0 J: c7 
"3 . 8" !'If. l /,.7 
7- ~ '). 07. 7 70 
3-S" ?...tt, .. 1 I] 

~-f' 'JJ.'1. b. 7'f 
J - lf 2JJ,5'i,.,b 70 

3-~ 'J. '-{).. . '-( 7) 

'.3.~ l St. '-/. 7~ 
J.,. 2hO.) '77 
5.,. 2,<;_') 77 

'3 - ~ '.L7j-,D 77 
)·t' ) fI).'J.'/C, ·7 y 
J. f i cu,.o ?'1 
].<;j J Off, ' ·7 ·1 

'1 ~ 1 I 'J. ] 7Y 
3. fi ?zt.D 7 'Jr 
l i' 3)t>.7 7~ 
,.r 14I C,S-t. 7S-
3.:,- '3 ~~3. •./ ') tf 

3-t 'J r7. E1 7 '8' 
J.i 3''-1., 7 lJ 
3. i' J7 ;. 7 77 
>. g,- ] 'i ].. t.f 77 

P"JI. I. Ji 

ASSUMED MOISTURE,% / ..P % 
AMBIENT TEMPERATIJRE._., ..... S.-.4~--
BARO. PRESS. 2 '7, c, <; f ... 
STATIC PRESS. - 0· ,J<f)$- \ . 

NOMAGRAPH INDEX 2 > Z2 1 

PRE TEST LEAK CHECKS r~. 
METER °'· ,:,v t, @ I:,- in. Hg l 
PITOTS I!" fl"@ :,- /3 in.Hg 
ORSAT _______ _ 

I . 
·: 

IMP. 
I 

r.our OVEN VAC. 1
· ., . ., OUT"F' . (in Hg) 

i; 

s-o 2 '1 ~ !J./t:J 8 
5> ~~--~- '-t ' s- ··• -I, ,:) 2s-'l '-(") 8-'I 
6 I 7 S" 9 't 9" 

tf, L. 

t, ..., ').. t. 0 'i 7 y --·: ·-"'s· ;i. s-y '-111' t:J I ... ">- ') 5-'1 "' 9 
'7 '2 .s··} 't (.,, 9 ·~· -t, y 2 '>" b l../ (.. ~ I • ' ,., 2. J.O 97 't 

6c; .2 .s~r 
'f ' 

9 r ,_ 
6 'i .2,0 '-tL 1 u 
,7 2.s-s-- y 1;., 7 
7o 1 s;S, <./ 6 9 I' :_ 
iv ~ >'t (f6., /& 

71 :i~-c, '-tL /;,. 
··-·•· 

·1, 2 ,~ '-I£. lo l I 

71 .. J. s-9 'I /,., /o L.;-

7 2 .) S-$5 '( (,. /D .,.--,. 
/). )>-Y (/5· I;;,) t; 
7J ;l.. ~c, . 'Is- t-v 

i:.J 

7) '). SC, '-/ s- /0 I 1 

7 -J. ·2 s~-, 'tr lo i . .. ~ 
73 ';2.5-~ 4-r J- /..-, 

I .. 

Av& /6 3Gh o. I))~ J. ro 'J./0. )1r- 1(!)_ l u 
'IMEEND= II.~ ~ . 

Volume of Liquid 
Water Collected 

Final 

Initial 

Liquid Collected 

Total Vol. Collected 

•:1 .... 

I111pin1er Volume 

HOR'ZON rt!R ME.\SUREMENT SER\'ll"F~ ,NC 

;n 
~•..r 

4 

jB 

Silica Gel 
w 

93 

Meter 
Pitots 
Orsat 

. 5(?, ' 

.~ ., POST TEST LEAK CHECKS 
v, ' 0 i" @ / s· in. Hg 

f21 PL @ 3 7' in.Hg 

OrsatMeu. Time col co 

2 

3 

D D, D 

- -

l J 

Av 

I •• 



Data Sheet 
CARB Method 430 - Aldehydes 

Client: __;we....;..._,!J..<..-5 ,_,e.::::..:.....;M~i1')-"-V.).;;_C_1 ,c-l,::J:=...C lt)~C VJ_Y.:.__ Job No.: vJO} .. - Qi.f 3 
Facility: _5_._ihi_i_L_r-_-____ _ 
Source: ('l~vf.; 1J'}_ {Jo/,,0 },t,-.k) 

i l 3 Run No.: --+---1--------

Run#1 10 I J9 /os 
I I 

Time, 

Temperature, °F 

Barometric, Ph 
Relative Humiditv, % 
Samole Rate, #1 /00 CZ. 

#2 /00 <...C.. 

#3 /00 c.c.·-

Averaae 

Rotometer Settina cc I mih 
Leak Check 

Run#2 10/1D/05· 

Time, 

Temperature, °F 

Barometric, P .. 

Relative Humiditv, % 
Sample Rate, #1 ioo cc. 

#2 /00 cc 
#3 /00 CG 
Averaae 

Rotometer Settina eel f'n11? 

Leak Check 

Run#3 10/1-.1 /05 
f 

Time, 

Temperature, °F 

Barometric, Ph 
Relative Humiditv, % 
Samole Rate, #1 /Db C.c.. 

#2 /00 cc 
#3 /'DO cc 
Averaae 

Rotometer Settina ccJm;n 
Leak Check 

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\Forms\CARB Method 430 

Date: 10/17 ·21 /05 
1 l 

Start End Averaae 

·D f)30 I C-3.9 
5?- 5-~1~ 

J. 9.22. ?.9. 22-
AJA NA 

/2.42. 5f( 12.t,4 5('...c::: 

/;LS) ;·ec 12. 'tfr rec 
I)_ .f.f-t SCl I ).... S''J S"cc 
}L- lfc' 5C<. j)..4-9 sec. 
lj--g-i · 5 4-tD- LJ-

OK Ok 

Start End Averaae 

07.00 /50·0 
,<;·? ~7'1 

·z _'J.13 :29-13 
#A .NA 

i J.. - 4'-1 5<X: i 2-4.!l s·cc 
('2.- s-2 sec:· / L l-tL SCi 
i :L- '-t '$' s:ec I 2.-lt~ sec:.. 
/2- 47 5Ct- I J... . '-t ~- ~, 
4-9: I, J-. 4-fr/ - 5 

OK (JK 

Start End Averaae 

06'-fO I Y.. 4--0 
5.5' '-';f 7,:J 

;2...?.c . .9 '1.-9.0_9 
NA NA 

I 2-4 s se~ / 2 · '1'-J 51 l 
I?.· 4-2 $CC iJ.-LJ'O 5C(, 
j J._ '5 't ,d''- /2,5' Set 
/2, 4? J~I?<:.. 11-'tS <r:i<> 

ti--<;;- I. J-, 4'ir/ - 9 
OK On 



P# TIME Ts 
Of 

4..A C, /h4J-. ,fi"" I IP"t l '- /I"") 

!~ 20 /{.., J 7 
• )/) I ~S':t. -' 
:t -f.io /S"l7 
1 &o i s-s-:o 
n~ ~o IS-&-<--/ ,. ..,70 I J-t i 
y. S<O I)-'-/ I 
i ..,?/{} I S.J"~-
~ /J9() /SS?J 

' Uo I>- 'IP 
I ~-,.../\ J;l,() IS' b\ 

•FT J,20 i 5-c, v ·~ 1,,4 o is-17 
. J,.',D I s~r,, 3 .., 1'2 {) I ~-3 o .. 
1r J,7o /$-'/'-/ 
",,.L LfO /'-/ 4 l, 
C JF10 I/ >- I y 
t ),.00 l'St..l'; 

~1 :uo IS- L. '-1 
';J. 1:1.n /5·2.1 

:ln1 o I r- 3 7 
:l '-I l) 

Avg. ,r, 1 f s 
TIME END= I t:3 <, 

Volume of Liquid 
Water Collected 

I 

Final 3Y-0 
Initial 100 

Liquid Collected ,25:) 

Total Vol. Collected 

AP 
inH20 

(9 .. otr 
c> .. 61/S--

&.t!J/) 
O.<,i/') 

PARTICULATE FIELD DATA 

METERB0XN0. 7 
METER AH@ ·~7..-. k-s=·~,~z~L~----
Y= 0.9iSG. 
PROBE I.D. NO. ~C~' ~d:?_--"J-~---­
N0ZZLE DIAMETER, in. /. 0 :,·►'-/ 
STACK DIAMETER, in._~;_J-61~~••----
PR0BEHEATERSETTING_. NA ___ _ 

ffii'A'f.&R-~~~NA~--­
.6. CpFACTOR · •., •. "''''0.&4_·_· ----
FILTERN0. ___ -NA'---------

✓ .6.P AH Vm Tm IN 

in Hp ft3 op 

3. 8' 3<.jf ~s-~ •7 
3, ff '7/0."7 ft( 

3. ,.. "ill (p g-1:, 
:,_ l" --f]'t, 2.... ?;'t 

0 .(.9( I, ~<.?. ;;,/ '.) 1J.Y '/'j5,C, q:,r 
0-01':r .l.Y 
o .. 9 /)- l -R'" 
6,u1s·- ··3_ B' 
O.'-'ls' .... 3. ;y-
(9. ti(">~ ),fr 
o~ <>I.> 

~ 

3.K' 
~- tJl $- :., ,R"' 
& . • 9 I,- ·1 .1S" 
0. ,., , -.;- 3 . 8" 
V :>tG 3, y 
0 ·,)Is-~ '3.lf 
o .. o,c; 3 . s:✓ 
o-~'> I\ 3. s-
0,17/S- "1. 1l 
().tl/l:; '1-¥ 
iJ,Ojf ].t 
o. v ( r J.b' 
O,OtS- "3- 8-
cJ-Vl)- '). y 

f}, i). '). \- 3. r'O 
jo 5l B 

Impinger Volume Silica Gel 
Weht. 

2 3 4 5 

?s-1 IS- J--'1r 
100 0 250 

is·~ IS' 3~ 
t.rStf 

50 

'1ST. ~ ,;;,9 
7b°J.t,llf <fl-1 
i'B'J.~ 8" f" 
41 ~- '-{ rs· °l 
so.>.;__ C, t 
5 i 7, 1 91 
s-i5r.'] °ti 

.5'-fo.3oi 'ff ~ 
S-S-)... l q I 
s:·&Jy,(:) 

°i ' s· 75". y-
'} ' 

511)_ 7 q_, 
S-qq,s qi 
£.,]D. 110 °t )_ 
b11."1 ~(/ 

b3't-}. g- 'i 
iP'-1& • l.. % 'i 
b~ &. I s,y 
i, '70, ( 'i I,., 
h&·L ii '1 

;2 S' J. 251 
50 

Meter O 009 
Pilots c:· cY 
0rsat 7 / 

If OrsatMeas. 

I 

2 

3 

II Nozzle Cal I 
HORIZON AIR MEASUREMENT SERVICES, INC. 

I ,, "-•"{_,, 
ASSUMED MOISTURE, %. __ ---c....,,----.,.--, 
AMBIENTTEMPERATlJRE_=~~~--­
BAR0. PRESS. .:? ? , -2 A 
STATIC PRESS-. ~---0--,-. .h:l'---=:,c-----
N0MAGRAPH INDEx _2,.,,_·· __.5,_o=-•· ---

PRE TEST LEAK CHECKS 
METER t>. o i 7 r1i- in. Hg 
PIT0TS fY .,e( @ · in. Hg 
0RSAT _______ _ 

Tm OUT OVEN IMP. VAC. 
"F "F OUT"F (in Hg) 

7J ..- '{ '7 ' 77 ·- 'I 'ii' l 
78 .- '-f. 'r t, 

'79 - "-I<, (, 
<;--; !;°o (.., 

~.2 </3' /.... 
~ )__ '-/(,o /_ 

83 ,4L 0 
%") t...;,' (;, 

t''Y ~G:, r;, 
'6,. ,;f6 ~ 
.b'f "17 6 
'ff 2 .'10 b 
lr> ~) t 
Sr.) ,1--f 1 ' s-s- '-t b (p 

~5- "it 1-
j-- j- y-, C, 

-Y-S '-tG. C 

~ c., 't 7 t,, 

& '1 y' 6" 

f) 1..t, t, 

;;, 2 't J- t,. 

~8'1/ '7 5 ·- i. 

~s '-' 

I' 
I 
l 

I 
I 

l 

I 

I 
I : 
r 
l.t 
Li 
r[ 

'I 
l , 
11; 

.it 
I lr 
,I 
I . 
·u 

11. 

: 

POST TEST LEAK CHECKS 

;: 3 
171, i:· ~: 

Time CO2 02 co N2 

I 
! 

! 

I 
D D, D Avera!!'e I 

I I I I 2DGI 
I 



I 
tLANT S l wi-, · 1/4 .. lU-7 I '-<.,,vJ--A I I 
DATE I o I 2p/a s-
r CATION.__..,f....-1,·!~"-~; _____ _ 

I 1ERATOR,--5,.,£,l"--~-=-----­
!suURCE f I a..-< l. 
RUNNO. ~ /'1-tJ..5 CrtH-
: .MPLE BOX N0 .. _ __._(..._'1-· ___ _ 

!LIME START II OD --------

~ N 
TIMEt 

l,v-1- , o ;s-c;-o 0, Jt, 
11 ~ { J ' I S"S-'-t o. VI s-
j '1 LO ;5~~0 -0.,vr:,· 
R ~ '}o iS-31 0.015'" 

r" 71 )oo I 5"'-i G fl O { 5 
I ,; iSLf7 n 0/.~ 
J! 0 ~ (p b o I><:°' I 0- cJ I 5 

PARTICULATE FIELQ DATA 

METER BOX NO. ? METER Mi@ -/,-, S'~,....,,,.=-7 ..,...-2 ___ _ 

Y= 0, 'z 8,Si,,, 
PROBE I.D. NO. <:-Q .,7 
NOZZLE DIAMETER, in. 7, D s· y 

:~~~~ ~~~~~~iN~o_7 ___ :_f..__ __ _ 
~----HEATER BOX SE111NG 2 ;;~ 0 

A Cp FACTOR t?. ~ y 
FILTER NO. ________ _ 

✓ AP 

I 
/ 

,HI 
inH2O 

1. 3 
3. 'it 

3-~ 
3.¥ 
J.~ 
I 3, ir 
C 3 • 'U' 
3 - 'r 
i. ~ 
3.~ 

Vm 
ft1 

T,..., 
•F 

ASSUMED MOISTURE,% /,.; ~, 
AMBIENT TEMPERATURE 6$ . 
BARO. PRESS. ::? 7, · / $ . 
ST A TIC PRESS. . -· o ,~>-, c;;: 
NOMAGRAPH INDEX __..2....,$.._.'"'2?"----

PRE TESI LEAK CHECKS 
METER l> • .. , I 't @ i s- in. Hg 
PITOTS y· p:::@ )/ '3 in. Hg 
ORSAT ______ _ 

T. Otrr OVBIII IMP. VAC. 
"f' ., OUT"F . (in Hg) 

St ]> 
"I{. J 
'17 J 

'f ' "? 
'-ft ~ 
'i i 5 
'-t~ ·3 
'i 'i' 3 
o/ ·7 3 
'f 1 f 

I ·t ' f) Cl f 5' s ~ 0 . c' I ~- I O I :;- • 1 9 0 8- ;).... 
I.. I I , o />-'/I O • i> t 5 /" :H, . 7 ~ 9 f )... 

3.D' 
3-J-

~) ) 

J '-I /4 
'3.r <t ,, ) 

I ~- 110 i 5'11 0 _Ol)- 1 os·o. '-I i-7 8 
1r · .. I'-/" , <;"4 , " . .!){} , o, ~. 1 Ii' y 

I 1. Ibo IS-so (.).•9 /'>-:-

!11 ' l '1 o I!> & .. } 0. &15 
I, D . (. ( ~ 0 I y:;"-f 5r c}) . 0 / > 

'J.j' 

>-~ 
3.8 
:3. ~ 
3,,,. 

'• 3. 6 

Cf {; :) 

~7 .3 
'Yb ) 
.., 7 '3 
Y7 1 

'--f 7 ") 

3,8' 4 i. ) 

3.S- '-1 l, 3 
3-% 
3.,Y 
~-~ 

. ·1 1. t o 1 ~, '-{ t, fJ . D , < 't 'i s·: .1 g- f?' s-v 
t ,'°'' 7_ ·1 ~ O 1.s'-1 ·1 0. ,, I::,- /i .s~(.., CJ ff )J ri2: 
rn I "'!> 0 \41.MJ f),oJ-<' I "X '1 ~a f<\ 

Yl J 
'I / J 
Lfq' s 

0. I)). 5 . ).fO 
j" ;;;;;;;;;;;;;;l;.5}..;;;.._;!;;., =.O •======;;;f;;;;;;;;;;;;;;;;•l=;;;;;;;;;;;;;;;;;;;;:;;;;4;;;;;;;;;;;;;;;;~1;6;1 liilil:llil Ji;l;•iij /', "';if;;IIIJ.. l,1~=:=;a;;;;::;;l;;;;;;;;;=a.;;;;;;:;;=:==l=====;:;;;:f;;=====;;al 

l,. Ava. i 5'1 7 'b 2'1).. · ~ / 

~ SB TIME END=__,/,._.S'--.:...' ,.._)_~j~e1:r-------"ll!:r- ')8 
i 

~ 
Jmpin1er Volume SiUcaGd 

Volume of Liquid W1d11t. 
I Water CoUttted 
I 

I 2 3 4 s I 

POST TEST LEAK CHECKS 
Meter '"'j,' o. , @ ~7 in. Hg 
Pitots ff' @ 'J in. Hg 
Orsat 

I Final ~7 2.fl 1, -~~3 I OnatMeu. Time C01 02. co N1 

I Initial f'X) rx) 0 ~5D I 

If Liquid Collected l4'-r /715 2) '3J 
i 'n-6 \, - Total Vol. Collected 

2 

3 

i I Nozzle Cal I ... u ♦ 
D D. D, Averaae 

J _HOR'ZON ,-.!R ME.',SIJRElvfENT SF.R\ 1rF~ ;Nr 



•LANT s,. ,_.,,,,· / a-J,.t; ( I 
>ATE f<Jf2i{&~' 
.OCATION .i_;~-
>PERA TOR lJ' _ , 
,ouRcE r. .-c. .:z.. PJ '-a. s::-c ,- tf? 
tUN NO. :ltJ? '9-J.s l!..,. ·t+ & 
iAMPLE BOX NO. ______ _ 

~IME START f) 7 cl -P 

P# TIM~ TR AP 
"f inH10 

ll· c D loJ'f O· .!-' I _s-

y Io ' i ~ 'S' &- ;){5 .... 

'1 1..o IS s-1 0, t!J(S-

) Jc- ,~4 r- o.&15-

·t.-- "-t,::J l/1ot>·).. 0. ,,, ::;· 

I ~o I J. t I o. ~(> 
(} f,, L ti I ft> 'fC, es>.{)/S-

J 7~ I~ (::.0 0 . c9 t 5·-
i:.., ~o I Lf'-f I\. <JI ►-
} a., (J} /t.{p "J... (I. lfJ /$-

1.. {Jo It:. ·1 I 0- •1/ F 

I ( I 0 /'7 7r- fJ.<"I> 
( (. ' 2. j) I S' ~).. O.,"'IS-

y i3 0 /S"'(s,0 o, <!J{)-

'-( I 'Ip ,s- ,_ 7 (). I!. J~ 

3 t -:,-{} 1 s- .>~- 0, C,/) 

L ,. i(l I)-~ D o.d)r>" 
I l '1 v I ;;-7 l C. ,p I ~-

f ) ' ltO /\t? 0 ()/~ 
) I Iii o t f s-'I cJ <J1 ~t 
4 ). ., 11 t.5o5,.. 0 .o~>-
'J 'l. I 0 i<:;'71 fJ. f)/~-
l.. 'l 2.,t;1 t > S'i' () .e?/'j-

I lJo i:ST) ll.DtS-
fJ... '1 0 

PARTICULATE FIELD DATA 

METER BOX NO. 't 
METER Mi@ -],......_ .,,...')_,;;_3_·,----
Y= c>, 't9 t? > 
PROBE I.D. NO. ~ck1' 7 
NOZZLE DIAMETER, in.~ /, OS' 7 
STACK DIAMETER, in. i '.l f 
PROBE HEATER SETTIN_G ______ _ 
HEATER BOX SETilNO_-____ _ 
A Cp FACTOR 0. ,: 'j 
FILTER NO. ________ _ 

✓ AP AH Vrn T,. . ., 
inH20 ftl •F 

'I. 'J_ ?/j. //Jo :5 I 
'1. l. '71'-f l 7l 
'-1.1 -,· h- ', 7) 
'7. )- 7 '-f $.s -, 73 
~. J. TAI D 7 o/ 
'-/, l 7·7~_-7 ~o 
'1. l '7x ,L .2.<1~ 7 !>-
c., ':, 7'73. S: ii 
'(. l.. g O !,~ 'I 18 
Y. 2. 'i"/7. 0 'iii 
'1. l ~ 2 ~ -7 ~o 
'i. 1 9~ './-tl. -~ 7() 
'1. ') i~ ; I. q<j- 7 77 
't. ~ it.J . .., fo 
7. 7-.. '"i75. J... to 
Y.?... 8"8' . 7 iC 
'-( I 'l.. f'°IB. 7 ii 
:./, 2. 'j/<.?.5 51 
'1 l. q 11. 0,·11 it 
'i. 1.. q) 3. 7 i 2 

4,?.. <t4y- 0 'if 0 
c./. ?,_ 'ISb.'-f 7q 
'-f. l '}t, 7. 'ii' 78' 
Y,'2.. l'J 79. ·).._ to 

'l'C!t I • 'I J ~ 

'. 
~ 

ASSUMED MOISTURE, % __ /'_O_h_,.;_!_ 
AMBIENT TEMPERATURE .s k . 
BARO. PRESS. 2-, .. C 'z . 1·;_ 
STATIC PRESS. - 'a,,·:t=- I •. 
NOMAORAPH INDEX ~eC;-~----

PRE TEST LEAK CHECKS I, -, 

METER 0- () <.., 'i @~L in. Hg i 
PITOTS fY P: @ 'J L_-:l._ in. Hg 
ORSAT; ? I 

! . 
= 

T.OUT OVEN IMP. VAC_l · 
"f . ., OUT"F - (.in Hg) 

f'"'~ 
.; 

S-1 J>O .> .. 
S""-( ~s. 5 ,_ 
(g t) y) )! -te 't I. s;- I -

t,, 0 y /,. s ~ -
t, I '{ (:, > I 

'fr 
___ _;. 

1-, l) 5 
,;i.. __ 'f 7 5,- 1-, 

' ') 'I /,.. 5- 1.-
G, 3 o/ l .5-

(; ) ye., .5- I ' 
I~ J ~ '-I to >·- L-
la 'l... 'i 6 s-
G. ) '16 s I . --t;J </C. . y- ~ 

bJ '-f7 s.-
~-,.-

b 3 '-/7 .s- I . 
's- <.//_ ) L:-
i,,;.- o/' 5- ··1 

6 ~ <.yt7 > I \ 
b6 

. "' > i . ..i.,,j 

hb '-/6 ~-- , .. , .-. 
6£ 'I 6 s-- I 

' 1 ·- '-16 .s ·- 'J"! 

, -,' ,, 

Ava. /ft:.O]el o. /)).f' '-/. ,( 0 !J.79,'itf 6 i.1 L 
rlME END=__,jLJ./.,.,,;l-"S::--:S-ttB:'t------..... 10 5G 

I linpincer Volume SiUcaGd 
Volume of'Liquld W1d1t. 
Water CoUected ' 

I 2 1 4 s 

POST TEST Lo/\E~ECKS . 
Meter <J , 0 0 G @ -q._• '1 in. Hg 

L 
Pitots yr: ~ @ in. Hg 

\. Orsat 

Final 1U '3 t>'l rb 27S- I OnatMeu. Time CO2 01- co Ni II 
Initial l~ 

~ t ·""1) J-s-)) I ·,r 

Liquid Collected z.v )..09 $If 4-"> 2 u 
Total Vol. Collected 536' 3 

~ -~ _,,.,, 
II~ i I '": .... ·-· ..;1 

I Nozzle Cal I ,II 
D o. o. Averaae I 

' 

HOR•ZON ~tR ME.'.SIJREMENT !iF.R\ lf"F~ ;Nr 
1 .. 



-ANT s' ,.,,~·. {,A\ \<-y L . F. 
JATE \ \ - Z..j - o:;,-

' LOCATION .'.:;>1>10,, V,4,\\~'("' \:. \:-

OPERATOR '""T'VV t .Ni:~ 
SOURCE f \ 4;11c. ~ ~,wt 
RUN NO. L Ii 1:,~·- }S 
SAMPLE BOX NO. C>--=------

1 

TIME START Qis:2 5'"' 
C5'6~CX)I 

P# TIME Ts A. p 
•p inH20 

6.01'2-~ 

A <.c 00 \\,1o ...O.•rl 
5 ,o lb<f ':l... O.CJI 2-

'1 :to lb1f~ o.v,"" 
3 ·"· \t,;·-=,c; 0 . c;;, ( ')._ 

::t. LIO \bO g.o(:l ... 

I i't:> 1"1ct5 G-01l...., 

R /_ Co Ho~ D-OI 1... 

,'1 "1D tl,~ OA,Dl.L 

4. ~ ,-(A;(~ o,ol:,_ 

'3 Cfo \~""'2... t:.>-.::::>1.'2,__ 

2 loo ,~~n 0 -v t2.. 

I iO \~i.? 0-01'1... 
,,,.. 

(c l.l,..o It.,.,.+~ C,,Dl"l.. 

~ L11o H,la:>. 0. Ot"2....-

Lt l L-\O t L-,<;,c_5"' 0,0l'l... 

.3 lSD \fo'i<S O,:::>fl.-

1.. 1\oo lb9:lt7 0.01..:z.. 

I l-:i.n \':\-o'K .o.o.~ 

' 
I\ ~ \<i<b '\" ..}::;:;f-~~s~ C;> ,Oi2.. 

5" IQO '1 ... ,:... ') ~ (O,Ot:1-

¼ ..l...00 ll.<i<t-t 0,0 l-:l.._ 

3 -:J...l'l) lb<gv 0-0l-,_ 

~ a,..uJ \-=l-n'2 o.o,,._ 

I :,....~ \L'l12., 0.. G:)11.. 
h~ :J...'10 

lb~ ~ iJ Avg. O,.h,:y.j,::;" 

TIME END= I L: 

PARTICULATE FIELD DATA 

METER BOX NO.--.---~"-'-J_.__ ___ _ 
METER A.H ®=;,.,' ,__,';\-..,._b--,.__,,~----
Y= Q.9C"tlf 
PROBE I.D. NO. C.C:.Z. :\l< &-( 
NOZZLE DIAMETER, in. O .C'f'\'"\ 
STACK DIAMETER, in. 1 l..'C\f" 
PROBE HEATER SETIING_,,,.....,N-~~--
HEATER BOX SETTING_L-'fv=cA,e...:......_ __ _ 
A. Cp FACTOR_D_<i$_L\~-----
FILTER NO. ________ _ 

✓ A. p A. H Vm TmlN 

in H20 rt1 •p 

2.4, 

N4 ~·t•' 130. '\1'-' ""'i 
•2,4, C(~&\ .G\ ~L 
l.v F('t1'.Gf qo 
J. • "-' 15'4- ,<b 9'-t 
l....~ 9 fo ·1-. 1.. 9-S-

2. '=> q-~-0 lot 
1. Cc:, 'Y.fS5. I dl qe, 
2- .<c:, C\C:,'; .~ l lO 
2-b (D?3. '1 ll~ 
1. .{.,, \o \l. • c'c, \\"\ 
l. .(, \ rd. 1 .. <a, \~ . 
2..,b ir,-a.., ~ 1 \)0 
2-C... ..,__ to¼. o_lSl \\ L.l 
,__ (p (b'tol, ,S- LIS-
".l.. (j:;;, 105~.9 \\)-
'l..-b t04::-CO.).... l~ 
2-G, I o"':1- ":f .. l J c-::t-
~~0 \o~."l... lt-t.-. 
2-b x,vcrs-. ~110 lo-:\ 
").. .G::, llo~ .. -S IID 
~. 4-, 11r~ .. 1-- \ l l 

//22.&t l-. c.. ,i - ·~.., lf.l... " ~ ...... ..__ ........ "'-1',.., 

L. •(... h '.b)... .. I IIZ\ 
·'1. - c.. I l 'i.l. "S' \l~ 
. ..l.. ' (c;, -~ Ii ~-tJ .. "lrt1 --
2..v J.20,'iDY 

V { 

ASSUMED MOISTURE, %____,,,.I_O"'~'"~~­
AMBIENT TEMPERA TlJRE ";.«'{ "f "f 
BARO. PRESS. ).t} .~,-
STATIC PRESS._-_,~_,,·=-·~·:\'----=--­
NOMAGRAPH INDEX ...l, i;t ..l. 'Z.O 

PRE TEST LJ;AK CHECKS 
METER L,,:,;i;., ';' @ I~ in. Hg 
PITOTS ✓ .r @ Z., , ·s- in. Hg 
ORSAT \'(A 

Tm OUT OVEN IMP. VAC. 
.· •p "F OUT°P (in Hg) 

~~ NA ~f!> l'~--~ 
-:J-S- '-'' /'-, .() 

~ 52 ts 
~-~ s "l., \(&, 
°/0 sz.. 1-:t 
tees- 5"r l'o 
'(~ S:>- 10 

l'-1ct. ~ ~ 

to'-, ~'5 A.. 
IDb S<- ~ 

IO<C\i< 5fu <'is 
\ l\ S-t- ~ 
l<R 5":f"' ~ 
\iO .1'"':-1.i- ~ 

\o~~ -S--:t. ~ 
lo, :5 ""'.+ 8 
~ 5''=> ~ 

~ ~Co ~ 
ct~ S'-1 )(' 

Ci-5" ..,-<-- ~ 

9:'--:\. .:'r'& p, 
49-==, 1')',d_ ~ 

100 :::,:,. ~ 
lvl s-:::r s - • f - ,_ 
!01,'1 - -

lmpinger Volume Silica Gel I . POST TEST LEAK CHECKS 
Meter /- -0-~/ @ / S: in. Hg Volwne of Liquid We;ht. 

Water Collected Pi tots V- @ L,. 0 in. Hg . 

I 2 J 4 5 Orsat ~ 
__ , 

Final '34t 21s I 0 Xi, I II Orsat Meas. Time CO2 02 co N, 

Initial l~ ICU 0 ·.t.-S-o I 

Liquid Collected ;}_L-t t ( l-'5"' iO ;\, -- 2 

Total Vol. Collected \ '!51~ -I 3 2 09 ·-· ' .---- .. 
II Nozzle Cal 11 D, I D2 I D, I Average I 

I I I 
HORIZON AIR MEASUREMENT SERVICES. INC. 



C . I' \ L F PLANT,-:>,,~-.., Y,.!.\, \ <--'{, , - . 
DATE \\ - l..~ - 05 
wcATioN s·, ik\.• v A,, ~'-<" \:. . F 
OPERATOR ·,v.., :i:: M:i', 

souRCE f\w~ ~--l... -~k 
RUN NO. l., ~ r"'1_¾"L 
SAMPLE BOX NO.-==-·-_cr_.__ ___ _ 

TIME START r~ ! 2.:S: 

C..~-COI 

PH TIME 

PARTICULATE FIELD DATA 

METER BOX NO .. --"'=----------
METER AH@ ,_:+:'>Cl 
Y= c;uqqq 

ASSUMED MOISTURE, %~1--,-0~"'/=..;. __ _ 
AMBIENT TEMPERATURE 1.1.."" ;::-
BARO. PRESS. ~~-%"'5- I : 

PROBE I.D. NO. CQ. ~ ,._, 
NOZZLE DIAMETER, in.=<0.,__4"l-'-'--"1-'-----
STACK DIAMETER, in. \.13:: 'I 

STATICPRESS. --.(.;(;;.,·i I 
NOMA GRAPH! _N_D_Ex---='--.l..,,__\ 0-----' 

-~----
PROBE HEATER SETTING_....,U-=------
HEATER BOX SETTING._~fJ="...,__ __ _ 
A Cp FACTOR_D~<iS'~ .. ~' ____ _ 

PRE TEST LEAK CHECKS 
METER ,7. ,.:..;,,:,.- @ f 5°" in. Hg 
PITOTS ✓ .,,,...-- @ '1 ·· ·'S in. Hg 

FILTER NO. ________ _ ORSAT NA 

✓ AP Vm 
ft' 

Tm IN Tm OUT OVEN IMP~ 
OUT°F "F ·op °F 

1..i 2o \qtn o,lS,,,~ 2. .G" \~-:t..~ loA 9'-\. ~9. -:1.. I; 
:?, x, tb"iS'~ 0-·J,2.. ")_,{; .\~. \.a \ot, q~ 4.q --=i 1 ' 

t ~ \ h7"0 C .Ol1.., 1 , S- '2.00 • 0 . er:::;- et -~ 5' :z.. '.:J- ! · 
R /_ ~ l~<;.(S" 0- 0 11- ·'2_.-;- 1~. ?..b~ loo q-2.. S-t + ·" 

-~ '"'?-n t-::(...t'\.O.. 0 (.) t:l. <. <5- ')_\~;,. LI <--r~ <.i_ (:) $·"')..... -:::i- ' 
4 ~ \ ~'-\() o. D n... 2. s- ·2.2-'1 - '-\ Qq '10 5:z.... •-=+ I , 

2 let;? (:1, .,_ 1.. o .• ::w1_. 1- . ~ -i Lot -S.-.. ~ O o q I :fa-\ +- [ ~ 
l Ito l -=t--r:n.... o D t 1- '2- • "S" 2.4i L1 • ·-:z. l <Yt 9. l S'S' --::+. J 

t~;:.:, l-=} ,~ O-Ot"l...... '2.. "S' 11~-\ \c.._c\. c:;-:, 5·--:2__ --:::1., [ 
4 1'--<o \,L.,C-i t O.c,1- 2 · <; ;2<5<l. D \O'-, q 'l... 51..... -~ 

1. f(,d:) 1~~~'1"\ 0 -D\l A·-; )_q~ e lo h q :2 -C..'-1 + I ; 
\ \':":k:> \·-+ '2.2.- o. o rL l. • -S- &>~.--:\- \o O C\ ~ S'S :i -:r 1 

Volmne of Liquid 
Water Collected 

Final 

Initial 

Liquid Collected 

Total Vol. Collected 

hnpinger Volume 

2 J I 

HORl70N AIR MEASUREMENT SERVICES, INC. 

4 

Silica Gel 
W2ht. 

5 

Meter L ,0:::, 5 
Pilots v7.,.,.--
0rsat bJA 

POST TEST LEAK CHECKS 
@ lb in. Hg 

®~5.._"_' ___ in. Hg 

I 
l~l=o=r=sa=t l\l=le=as=. =:fr-T:.:;im::::e;...i.._;;,;CO;;,l,2-4,_;;0;;;,2 ~___;C~O~~.:,N~2 --I ~ 

L 

II Nozzle Cal 

2 

3 

I I ,i 



i PLANT 5, ""'·• { .,,_ \ \<--~. L • f=. 
DATE \\ - 2?- - 0:5'" 
LOCATION S\ w:v V ,4,\\ «,f= \: • ~ 
OPERATOR '\\N :½: l'J\'i':, . 
SOURCE f \,v, :4li=: 3.. i! ~ "'-k. 
RUN NO. :If.. -~ 
SAMPLE Bof"No._(2.:=;_·-...,.:¢>L--___ _ 

TIME START O 1- l 5 ----'-==------

PH TIME Ts AP 
•p inH2d 

PARTICULATE FIELD DATA 

METER BOX NO. -1: 
METERAH@ ~,.~7~5-~-----
y = t), Cf'} t.'Jf 
PROBE I.D. NO. c.44, • ':f 
NOZZLE DlAMETER, in. (i). Ca9 '::, 
STACK DIAMETER, in. l L<:" 
PROBE HEATER SETTING~!'I','-'. A._-=---­
HEATER BOX SETTING _ _._~.cc.=..---
A Cp FACTOR_D_._,,"5'--L~\ ____ _ 
FILTER NO. ________ _ 

✓ a P AH Vm T.,IN 
in H10 ft' "F 

ASSUMED MOISTURE, %_____,,)0,-.. ~/..,==--,· =--,.--­

AMBIENT TEMPERATURE (; ,l. 0 p f 
BARO. PRESS. l,"L"'.\.C\_ 
STATIC PRESS-.---, -..:Jlt>--=-::~c------

NOMAGRAPH INDEX 2, \ 0 

PRE TEST LEAK CHECKS 
METER i-,v;;;;';" @ t~ in. Hg 
PITOTS N° @ ~,) in. Hg 
ORSAT NA 

Tm OUT OVEN IMP. 
.. "P •p OUT"F 

VAC. 
(in Hg) 

IA c, ~ lo'l.S 0,.,0(1 N.~ :l,5 ~-l0,'91'8 G,':f, b~ f'I A H'S' <o-s 
5 w b-ro 0,C)I').. '2. ,s- ?-.~." '-=1t=r f,,.<;< /.i-=f ~ 5·-
¼ 'l..D \ t,, J..Cl 0· 0(1. 'l. '~ 1)~¢;1,,.. ~ 8,'=, ·=t \ L,q "-· s-
:\ "'h fo5t> 0-Dt~ 'l · 'S"" 'J."t":':1.. \ &fo --=l-4 5b C:...· ..;-· 

i YD ~~') C,-O('l... l...- ") J.t (")/-. I ., '2- -:u::.. Ol C..-":>-

l SD b~l.... 0-0\2... '1-5 '-1,s. o l~'l'I ·-:::ic1 ~2.... C.-~ 

.R (.,,. (go 1"1~~ tO,r.(":) ~."'5 l,:n,,Q,1S Q.~ 
[Tpror.-

~ '7.s-~~ii 

.If' '-.:k-) ~2..1 0-0•l- 2.,. 5 J13·:i.--q. ~'-1 4,s-,_ S-o Gi.- .,-

4. .r_.("\ \(o34 0.-0lA.- '"l,.,"5"' 11'--<l ~"1 lct.c;- -e.·-i... ,S- l G;,, "> 
-~ ,q_o 1/,,11., 0--011- ;). .5" Lt ~o ·" o,~ <rs~ S'l G...:.. ·:S;" 

2 '\Co llnl~ 0.0,2-. (,. cs- L,sc, .1-1 ~ 0..-.) •2,-S- ~2.. Gi,.S 
I \10 ,~~ 0·0/~ "J..,'S'" i-,l _Q.. -~ . "' 01 ~< ~~ G,.. 5' 

,,., 
(c:, \".) C. .fa(.;4 0,0l"l-. "'l..-5"' i.t?:J... ?.x)4- I ct Lt I~ J..,q -=,. 
'i" \~ io'11--' 0-0,2. 2..5 '-te,b, ~ loo !,q tr, . -::/-
1-t \ '-co u,'78 0.01, J_,·,;- -,9-r; 4 bi 9o .?.2 ~ 
;3 l '5t:> lt5" '- c,.o,:,_ 2 .. 5 5oJ.t, Lt \02-. ~ 452..- "f 
'l. l<oo b=P·, n.o \)-... 'l.-S- . 5'l~.S 1,-J.t t!to fi~ :J.. 

\ r-:::J-n (L tt? O,ol:l- 'l..,S 5l.l..L( \o<c:., ct"l- ss + 
I') c,., 14:D \ L').~ o.or1- :2 .s- f,;\j. 4q'b '1Ci '10 fio + , lctD \t,at, o.vf"l.- 2-'5' 5t,o. S \o-,.. q'-t 5 :l-- ~ 

'-t ')..cO , t,.,4':2 O·C>l:2._. ~-"' '6½q 9 " 0~ Di'-\. 52... "=(-

3 J\o ,1,,.q1 0.0ll. l,-S- s~.c. tos 9'-1 .c,'7i '".j - S" 
.2., ').:2.0 '~5'"1- 0-ofl.,. 12..s- l5C.--J. 1-, lo!.t 9Li ..52-t ·-, ,'S" 

I _.L~ Lf..l_q, c::;::, ' 11,, I L 2. .-s- IJ:t::rf.o. 1 lo.~ q1, SZ, 7.5 
~'1Dl> 1'-lo ' - ~'!i. "1'1,. - - • I, 

lU1 ?> .\ 
0,JcR5 -~.5 11,-:t25f) ft) 

Avg. .~ _,_. 

TIME END= Lt_:: ~-:z:. Al 
lmpinger Volume · ~ilica Gel 

Volmne or Liquid Weht. 
Water Collected 

POST TEST LEAK CHECKS 
Meter L. • C(:)~J- @ \ !5 in. Hg 
Pilots V✓ @ J.. in. Hg 

I 2 3. 4 5 Orsat b)A 

Final 
~~ 1-:tf Q ~?:> II Orsat Meas. Time CO2 02 co N? 

Initial lo:, Joa 0 'l.So 

I Liquid Collected 1~ ~"-=? '6 2..3 

I 

2 

1 
Total Vol. Collected "3~~ 3. - .... 

II Nozzle Cal I ' ._ 1 i. 
D D. D. Averave 

HORIZON AIR MEASUREMENT SERVICES, INC. 

I 
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APPENDIX E - Operating Data 

Horizon Air Measurement Services, Inc. 



OPERATING DATA 
FOR LANDFILL FLARES 

Date: I o/o/?f 
Run#: __,_ ______ _ 

Source: 

/35..;,( D rf 5.6 '.;, fl.20 
/{J l. :,f Vlt r 

5 f J20° . , . ,~2.r Of) •. s· P 0
~· T T.C: 

Time Landfill Gas Condensate Flare 
Flow Injection Temerature 

(SLF/n ) ( ) (OF) 

0(f3v J. J9u .AIA / 61-I?' 
Oolt5 ').. I %-'-f /£'/)_ 
O.?u0 .J_ / 9~ /£'3'-t 
/030 2/~J /l3 )_ 

'0 4 -s 2 I 1"''1 f{i3 
I/:::> o J_ ) 4-J /t'IL 
If I 5· JI~ J /Cl r 

A.Ve. 2.1'.ll.~ J 12.2. 3 

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel 
Pressure 

( ) 

Al~ 

Fuel Temp 
(OF) 

.AIA 

230 
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l . 
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I I 
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1 
I 
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I , 
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i 

OPERATING DATA 
FOR LANDFILL FLARES 

Facility: _:5_1 ~-· _; _\ft_c-,-'-/_l c__,_y_L_f_-__ Date: 

Run#: 

, , 

2.. Job No.: _W~O_._J-_-_0_4_' _3 ___ _ 
F 1/?YC tt2_ {Joh0 1.10c) 

--------

Source: 

5f )..200 

Time Landfill Gas 
Flow 

( 5 c:FM ) 

/2/S 22°,-
/J..3v 2 'J_ D ) 

J.24-S 2/o-:J 
f 3,;iJ 116) 

I 311 2 / 7-9-

/3~0 ?-I 62 
j ~7~ '2 J 6~ 
/LfOO 21 (Y/ 

Ave 21}-~CJ, 3 

Horizon Air Measurement Services, Inc, 

Condensate 
Injection 

( ) 

NA 

1'+9 'T Dr7 
I tf3 ~r V✓~,t 

.. .J_ 0/J .£-, 

Flare Fuel 
Temerature Pressure 

(OF) ( ) 

(63 3 JV/3 

/6'1 .. -:L 

/6'20 

I ol 9 
/lJ 1-
f t·r 6 
/6'3-=) 
f c·3 5 

j l2 4-. J 

H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel Temp 
(OF) 

111.,.a 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: _5~-1_i1,~' J_· ~l/4_c✓_J_I e~,y_L~.F~. __ _ Date: 

Job No.: ----'--#~W=----O_.f_· -_0_'t_3 __ _ 3
1/ 

Run#: --C:c....-_____ _ 

r l~ve, # J.., { .Johv, 2,J?/y 
)' 

Source: 

:f.P. 1.200 5,P. i6'2- 7?Jp T.c~ 

Time Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (OF) 

( 5CF vt-1) ( ) (OF) ( ) 

074'"'5 2.1 ·J--o NA i tr'O~ -¥ .,() /V,J 

10-00 'J_/92 /C25 
/OIS J_ lo7 /.t~2c 

/060 2-lClf" / l l'-J 
/o'tS 21 /'-'-1 /6·2---;_ 

JI "'Ou 2 I ?-"h- /c·19 
I I IS' .2 J "} J_ I~- 2-J 
r 13° 2/~6 I t'5'J-

Ave }..J7tf.9 }1'23-'t 

Horizon Air Measurement Services, Inc. 
H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: S.: h-'¼ · VtJf e-7 / py/.f,' l( 
Job No.: fd (/7- 0'-1 3 

Source: F!CArr--e. l J ~ 2in (... 

Time Landfill Gas Condensate 

0 C, OV 

0 '}) 0 

I o 1:;10 

I " Jo 
I I o o 

It 3 o 

11 DO 

I J. Jo 

I 3.., o 

l] J v 

i""[o;, 

i '1 )o 

I )00 

IS"}o 

I ~rJV 

I b )o 

t ..., " 0 

Flow Injection 
( ) ( ) 

/,x-7 
/77y 
I °t 7 / 

/ 7 '/ 
/7'-{'( 

/7 'f I 
/1 '/ S'-

/7C:,f( 
/ lf 'f ~ 
,1 1r 
l 7 OC-./ 

r70J 
11\,., l 

/ 7 'i 5-
/ 1 / f{ 

I t, , s-

Flare 
Temerature 

(OF) 

IC,, ·3 2-
(64y 
I '7 11 
I" '-f 3 
i (, J 7 
l~'t<t 
/'751 
/{,y).... 

/{o'{'::,--

I b '-I <-t 
I '7 -l y 
IS°f 7 
1'1 ( ~ 

I )'i ) 

It,,. I 5 -

I <.. 5,- I 

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

Fuel Fuel Temp 
Pressure (OF) 

( ) 

. 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: S ,: 0--zt· ~ (/ <--z {. .,Jfl-; / I 
Job No.: (,JcF) ' CJ~ ) 

Source: r/ t:,r{_ Z. 2 ,'1 -i L 

Time Landfill Gas Condensate Flare 
Flow Injection Temerature 

( ) ( ) (OF) 

0 7 01) 17 o s- It :i_ 'i 

o7Jo /t ~ (p l6Jt_; 

() 8- &D !6<-/) /& 't;J 

o 8-Jo I 6 '-I >~ I, 7 7 

() '1 ?i) · t G 7} 17D}. l-=;0~/0 

I o cJo I~ 7 )_ It, 'I I 
I o Ju lb~'f I~ 31 
I I c) D /6 t .J.- /(,.,z) 

I I 3 D IC,'-/~ lrc3.J 
i) 01) I to i I I b 3 9 

{ J... )D / Is 3 D i h '-f ].._ 

/J OD Ito )..,1 /?;;)_] 

I 3 3 z; / '7 3 J / l J ~ 
it--! 0 D 16 SI</ lb.le;; 

I '( ] u I 6 ~J- /&,'fD 

1 t, t 3 I 6 '-I 3 

Horizon Air Measurement Services, Inc. 
H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

\ 
' ' 

Fuel Fuel Temp 
Pressure (OF) 
( ) I -

I 

]7 

I 
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O 7&0 

rp 7 ; D 

. :, ~r9 ~ 

(:J i 3 'i) 

18 "I fftv 

i ) 9Jc 
J 
' 
~ 

1

,o c)a 

/ v 1 i) 

I 

,I ! I oO 

• 
I I ( SD 

i 1. ~ 0 

I_, l. ) c) 

l I 3 ,9,;;, 
I 

I'> 1 (' 
l 
1'1J'J 

(<-(J";:) 

I 'S"" {) tJ 

'. $"")o 

I b O !l 

I t 3 0 

2) t l 

~lr.JO 

~'JO s-

o1.J/) 

,,q'i, 
17/h 

{7 2'3 

17 Jo 

170·1... -·-/ 7 oO 

I lo i 7 

I ~ '1 o 

1, 'I 3"' 

/ (. '-I -, 

I G f J 

I IP "o 

/6 J' 

I e, 1 s~ 

/ (;. l 'b-' 

/lt:J 2 ,:_;-

I& l 3 

/{, 3 't-

/ f.. I' l 

I S-K '?" 

I~ ~ ' 

/ 6 3 7 

235 



~ 

OPERATING DATA 
FOR LANDFILL FLARES 

Date: \ \ I 21 lo5 Facility: 6 ~v L . 1='. 
Job No.: C..6"<("-~' Run#: I M,2~-

Source: f/tt,t~4,2.. ?'-l,A~ 

Time Landfill Gas Condensate Flare Fuel Fuel Temp 
Flow Injection Temerature Pressure (OF) 

( ~l=M) ( ) (OF) ( ) 

0'3'1,,' or,;, 'lo'=1S I "S-,., 
c'1r3'>" lo l..O"~,S I<-'"• 5 

o~~s :;~"" l.1\...1~, ib·~q 

D'S 55 :X,,, 1..,~ IL.,'-\ I 

C1'1 ~5° tao .2.l~, le.:.~, 
OC',;\ 1.;;- ~ ;.l_'--0'1-\ ''°~ o,.,., "° 2'l..,~ i~'-io 

- ... .AGiA.~ 00 "-(q"'i," I bl-\+-''f"J::IN" 

lo ::U.ov I,..., ·1r _ 

k 1 'l. \o?l l L ry~ 
¾ ').2.-l v /(.. '-l~ 
'14> 'd-l~~ t '° l"+-
9> ,q~e, l &, t...i ._, 

'-10 i.l I 0 \ '1 3 2-

Horizon Air Measurement Services, Inc. 
H:\ WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 23G 
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OPERATING DATA 
FOR LANDFILL FLARES 

Facility: $ V kE 

JobNo.: C5!e-oc,, 
Date: ....e- \\ \2....\ \ os;­

Run#: 

Source: 'F(w4::::4k: "l... 4~~ 

Time Landfill Gas Condensate Flare 
Flow Injection Temerature 

( ,6~tv\ ) ( ) (OF) 

o.:> . J \'">.,.t., \bl?., 

lo ·'A11.-t-i.. 'C:, l..'2..... 

'l.O 1. ,r ~ f l (...,'-, Z, 

')v ).1 :,~ l~l..Cf 

'-tl) J,_ )/~-~ )iol-t 6 
5'ti ~,so 
L,,.,. ":l_.\ ½O 

oD 1.,.,c;.' 

' () 
"l\5'0 

lti 2 \ 597 
:JO "2.. l t.-l J.,( 

½o '2~'() 
_s"t) 

}..P-·t4 
(ov -"l,\ i':{ 

Horizon Air Measurement Services, Inc. 
H:\WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

\0ltit 
l.t,~ 

l'155 
\ ~ '.2_9:,, 

l ~3 ..... 

(~:2...~ 

I '"1'-l n 

I L--i ?, ' 
I 

l~;'\ °' ~-

--L.-------

Fuel 
Pressure 
( ) 

Fuel Temp 
(OF) 

f") 3 ,.., 
r_ I 
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Facility: 

Job No.: 

Source: 

Time 

00 

( ::> 

Lo 

oD 
'--T.:, 

5D 

Coo 

ex:> 

lo 

J,i) 

n 
'-tO 

:57) 

l,v 

OPERATING DATA 
FOR LANDFILL FLARES 

6 V \-\- Date: 

C. ss.. - c,t::::> ( Run#: 

+l.Ac-r~..:: ¼ 2-.. ~--'<-

Landfill Gas Condensate Flare 
Flow Injection Temerature 

( ex..Ft¼_) ( ) (OF) 

\q'1<'~ llhL 

\c1 C1o \h?JI 

ltl'\~'l \ ~J-L,, 
' 
I~'-\,-\ 1~1""2., 

\'7 y:;~ \{..., ~D 

1q~~ j 6L'- L_ 

lq5~ l<-oC(.. 

lo I"::\- lc....so 
jqq\ l~½5 

1q:::, {., lto~o 
1'1~5 (L,w 
,\t)q 0 /i:J Z?J 
1..0DI fl~~ 
,~Cbto \bY\' 

Horizon Air Measurement Services, Inc. 
H:\WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

\L(L.t(,:,~ 
2-

Fuel Fuel Temp 
Pressure (OF) 
( ) 

-
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Facility: Svl-P 
Job No.: c._,s-~ CC> ( 

Source: F{ lL\,,\('" A 

Time Landfill Gas 
Flow 

( _jc._(,: (-l ) 

C1D 
1..d-tDJ 

to 
'2r1 ?J--:t.-

JO 
I C,"1{\ 

0o \c;c, '2..--
L(..i) 

\£4~➔ 
'jD 

"J.')..__ \) 

Coo ?,?,_0~ 
c;::() 

'2.Uo 
\0 

\ CiOi I, 
w )_D f t-1 

,:)? \ °li5'6\ 
½v '1 Of()_ 

5l> 1_v·j, 
<oo '°'~ I 

OPERATING DATA 
FOR LANDFILL FLARES 

Date: 

Run#: 

:Z,,.-¥"--. 

Condensate Flare 
Injection Temerature 

( ) (OF) 

f C, ,,, 

I ta :LG\ 

ILl-<i" 
' 
\L~ ~ 
I 

' ( /) -:2.., '9,; 

r L-/;_c::\ 

\G:, ~o 
\ (o 5(9 

U,, L~ 

l (.,:::, L\ Jr 

{b")o 
\(/.? ~(-) 

l<c/iv 
\isq< 

Horizon Air Measurement Services, Inc. 
H:\WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

n b.,\..\os-
l·i. V'-\.'--<. }.. ") 

Fuel Fuel Temp 
Pressure (OF) 
( ) 
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Facility: 6 VLF 

OPERATING DATA 
FOR LANDFILL FLARES 

Date: \ \ - J..).. - os-
Job No.: C., 5'.tf-Dt> 1 

Source: :F \..a..<L-::: 2-

Run#: 2:, -=--------

Time Landfill Gas Condensate Flare 
Flow Injection Temerature 

( OGFM) ( ) 

0V \'i~5 
I .::> l45l, 
L I '\1...l 

3v Ill "?--ft . 
L,v \ q,2.. 

57.> \C1 }'-/ 
G:,D ,~·?]4--

V 

CV A"ll::-

\O \'1 I(, 
1.o "°101 
3,) '\~to 
L,(0 Jtlf 1-L.,t 

c::;D \~15 l 
Coo l 'ff1P\ 

Horizon Air Measurement Services, Inc. 
H:\WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

(OF) 

\ "11'1-

\k?Cj'f 

'\(.p J..Ci 

,~/( ft, 
lG 2-D 

\ b'"JcJ 

lto¼+ 
l l? 5"-:t.. 

( &, t<( 

l,2..~ .. 
/ ti k~ 

I' 1 ?> 
' -
\& \ q 

]h1.f~ . 

Fuel 
Pressure 
( ) 

Fuel Temp 
(OF) 

" ,1 ,, 
(.., '-1 U 

[ 

r 

I . 

I 

r 
I , 

I 
l 
l . 

I 
l : 

l 
I . 



Facility: S VLF-

Job No.: C~ ~ COi 

OPERATING DATA 
FOR LANDFILL FLARES 

Date: 

Run#: 

t Source: _J....___=\~><.~<--",:::...,~2 ______ _ 

Time Landfill Gas Condensate Flare 
Flow Injection Temerature 

( :X,,Fl'v\, ) ( ) (OF) 

c:ti) /ta,?--- j(p 't .3 

lo ·Jt10 I }C,J,:f-

VJ l&itJ ( 6 t>'i-
Yo ' I fl{,~ I 6 '-lb 
llv ,11~.:+ \(....3~ 

s""'i) } '}3 i \ (o l l 

-C:..o \1l'6 l&'r't. 
00 (O,?.., T fb 13 
lo l?J '2:>o (h\15' 
)-0 l q II {057> 
30 J'il-..0 u.·yt 
L.(o \4<,<(1 G,L;~ 

l'-"V V VI -

So \&]()~ h?/,,; 
, rvo \K~ I Cr11 '--t 

t -

Horizon Air Measurement Services, Inc. 
H:\WPOOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

_._,._ ______ _ 

Fuel Fuel Temp 
Pressure (OF) 
( ) 

241 
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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 
fox 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 I 0, 2005. Please contact us 2 working days prior to this date to confinn 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 

STP0J395 



APPENDIX G - Calibration Data 

Horizon Air Measurement Services, Inc. 
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'IYPE S PITOT TUBE INSPECTION DATA FORM 

Tubing diameter, Dt t'. .3~/ in. 

1'1 tot Tube Assemb 1 y t.evel1 = {!ii) I rlo 

Pitct tube . ..QP.en1n~s D.:in,aged? Ye~ / {fi;: . 
A-SIDE PLANE 

NOTE : ef . 7J' t/$f' PA = C. C/;;;> ~ /. in. 

~1.os ot~ P <1.~0 Dt Pn • ?.«;)'7_ 
l PA= Pa 

tJ. £//:17 -~ t:'. -~_;-~/{1 

tn. 

• /.{) 0 

Level Position to Flnd ·r ~ / tJ J .... vl~l Pnsilfon to find 8 / d 

Z • A s 1 n y :f1. t' ;ft: i n • ( < I / 8 t n . ) 1-1 ,., A :;i 11 f• 11t,f .t/rf/7111. (c. 1/ j ~ 1 

Comments ___________________________ _ 

-----~----,.,, 
Checked by: ~J:E5::-~----
C.i l1brac 1un R~4111l,:d? ___ /l~-.... 0_, ____ _ 

1),1 l l": 
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STACK TEMPERATURE SENSOR CAUBRA TION DA TA-APEX PROBE ASSEMBLIES 

Date: 09115/05 
Calibrated by: 

THERMOCOUPLE 
ID: 

a.Jones 

ICE WATER 
ABSOLUTE 
TOIFF.,'11, 

REF 

2 3 

Stllinlen SIHI Probes 
3-1 32 32 

4-2 

4-3 

6-2 

6-3 

M 

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 

Loon Thennocouple 
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 -0.8 

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 -0.2 -0.4 -0.6 

BOILING WATER 

REF 

Z 3 

TC 

1 Z 3 

ABSOLUTE 
TDIFF~ 'II, 

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 

212 212 212 208 207 208 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 TC 

1 2 3 2 3 

ABSOLUTE 
TDIFF.,'11. 

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 -0.2 0.8 

550 550 549 542 545 545 0.8 0.5 0.4 

548 546 540 548 548 541 0.0 0.0 -0.1 

515 525 535 510 516 530 0.5 0.9 0.5 

Note: If abaol11111 temparature valuN of Ille ,.,_ lllentlClflMWf being callbntad and Ille stack mmperatun seasors ag111e within 1.5 parunt at NCI! of the th111e calibration p • 
no COfRCtlon is nffded. 

Horizon Air Meuurwment Service■, Inc. 

..----, .----
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Date: 09/26/05 

Nozzle Calibration Data 
Continuous Quarb 

Calibrated by: Bill Jones 

NOZZLE ID 01 02 
±.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 

03 Delta D Avg.D 
±.001 (.004 Max) 

1.026 1.024 

1.054 1.0537 

1.055 1.054 

0.997 0.994 

1.010 1.010 

1.006 1.008 

1.021 1.021 

1.056 1.055 

1.052 1.052 

247 
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Date: 05/23/05 

Meter Box Number: 4 

Gas Volumes 

Orifice Wet Dry Gas 

setting Test lnltlal 

(H) (cu.ft) (cu.ft) 

0.5 12.781 213.888 

1.0 9.514 203.221 

1.6 26.672 136.166 

2.0 13.289 122.681 

3.0 23.100 99.326 

4.0 23.286 75.798 

Horizon Air Measurement Services, Inc. 

Control Box Calibration Data 

Dry Gas 
Flnal 
(cu.ft) 

226.630 

212.707 

161.749 

136.974 

122.371 

98.952 

Calibrated by: Ferodle Torres 

Barometric Pressure: 28.96 

1.0022 Wet Test Meter Cf: 

Temperatures Time 

DGM DGM WTM 
lnltlal final 
(OF) (Of) (Of) (min) 

75 75 81 30 

75 76 81 16 

75 77 80 36 

75 77 80 16 

76 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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APEX INSTRUMENTS METHOD 5 PRE-TEST CONSOLE CALIBRATION 

USING CALIBRATED CRITICAL ORIFICES 

5.POINT ENGLISH UNITS 

Meter Console Information Calibration Conditions 

Conaole Modal Number 522JMB04 Date Ir.me 26-0cl-05 8:00:00AM 

Console Serial Number 40622 Barometric Pnluurw 29.1 in Ho 

DGM Madel Number S110 1heoretlcal Critical Vacuum' 13.7 in Hg 

DGM Serial Number 300230 Calibration T■chnlclan FT 

'For valld tnt results, the Actual Vacuum should be 1 to 2 In. Hg greater than the Theoretical Cr111cal Vacuum shown above. 

---- .. - ------ - ... -------. ... --- -- - ---- -- --- . ._ ___ ... . . .. ...... -----
Calibration Data 

Runllme Met■rlna Console 

DGM Orifice Volume VOiume Outlet Temp Outlet Temp s.tal Coafflclent 

El•- AH Initial Final lnltlal Final Number 
(9) (Pml (V.,) (V.,) (t,,i) (1,,,,) K' 

min inH20 aJbicfeel cubic feet "F "F see above2 

19.0 0.2 95.987 101.708 61 61 RN-40 0.2338 

13.0 0.5 101.708 107.561 61 62 R~ 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 
St■ndardlzad Date a.vGMMeter 

Calibndlon F- ~ AHIII 
n.vGuMeter Crttlcal Orifice Value Variation Std&Corr 0.75SCFM 

(V--) (0--) (Va-,-) (0.-) (Y) (AY) (0.. ..... -) (AH@) 

cubic feet cfm cubic feet cfm cfm inH20 

5.648 0.297 5.626 0.296 0.996 0.006 0.296 1.459 

5.780 0.445 5.707 0.439 0.987 -0.003 0.439 1.560 

7.339 0.565 7.315 0.563 0.997 0.006 0.563 1.618 

17.151 0.780 16.836 0.765 0.982 -0.009 0.765 1.613 

9.082 1.009 8.990 0.999 0.990 0.000 0.999 1.671 

0.990 YA- 1.584 

!Note: For Calibration Factor Y, the ratio of the reading of the calibration maier to the di)' p maier, acceptable tolaranca of individual vo.s from the average~ +-0.02. 

I certify that the above Ory Gas Meter was calibrated In accordance with USEPA Melhods~ CFR Title 40, Part 60, AppencliX A-3, Melhod 5, 16.2.3 

-'· 

StdT-

StdPnts■ 

K, 

Critical Orifice 
AmbTemp AmbTemp 

Initial Final 
(t...) <'-> 

"F "F 

69 69 

69 69 

70 70 

70 70 

70 70 

Variation 
(MH@) 

-0.125 

-0.024 

0.034 

0.029 

0.087 

AH@Aversae 

Date I0·...?.6•t0S 

Factors/ConvtllSlon• 

528 •R 

29.92 in Ha 

17.647 0Rf111 Hg 

Actual 

Vacuum 

in Hg 

24 

23 

22 

21 

18 



Control Box Calibration Data 

Date: 06/07/05 

Meter Box Number: 7 

Gas Volumes 

Orifice Wet Dry Gas Dry Gas 
setting Test Initial Final 

(H) (cu.ft) (cu.ft) (cu.ft) 

0.5 11.778 25.755 37.810 

1.0 12.149 13.054 25.509 

1.5 30.035 981.856 1012.571 

2.0 12.855 968.457 981.544 

3.0 12.618 955.055 967.852 

4.0 13.306 941.325 954.752 

', 
Reviewed by: ..---:::::::=>-- __ ..,..1_../ 

Horizon Air Measurement Services, Inc. 

Calibrated by: BIii 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@ 

r·, 

0.9897 1.5243 
I 

0.9887 1.5693 

0.9877 1.5412 I ~ 
0.9863 1.5818 

0.9825 1.5827 

0.9786. 1.6036 I 
I 

0.9856 1.5672 l 
I 
I 

I 

250 
M7060705BJ 
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Me .. r 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 

Dete l11me 25-0ct-05 15:00PM 

Baromebic PrNaure 29.1 in Ho 

Theoretical Critical Vacuum' 13.7 in Hg 

Calibration Technician FT 

'For valid test results, the Actual Vacuum should be 1 to 2 In. Hg greater than the Theoretical Crltlcal Vacuum shown above. 

... -- ---- --- --. -, [tr .......... _ ......... 
Calibration Data 

Run Time Matarina Console 
DGM Orifice Volume Volume Outlet Temp Outlet Temp Serial Coellic:lent 

El■- AH Initial Final Initial Final Number 
(8) (Pm) (V .. ) (V .. ) (1,,,) (t..) K' 

min inH20 cubic feet cubicfaet •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 n RN-66 0.6048 

6.0 3.3 479.949 486.140 75 80 RN-73 0.7894 

Results 
Standardized Data l'kvG■sMetar 

Calibration Factor Flowrate AHA 
~Gas Meter Critical Orifice Value V.-lation Std&Corr D.75SCFM 

(\/-• -) (0---) (Va,-) en --) (Y) (AV) (0---) (AH@) 

cubic feet cfm cubic feet cfm c:rm 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 YAvaraae 1.759 

!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 Tille 40, Part 60, Appendix A-3. Method 5, 16.2.3 

Critical Orifice 
AmbTemp 

Initial 
(t,,..,) 

"F 

72 

74 

72 

74 

74 

Variation 
(MH@) 

-0.135 

-0.020 

0.061 

0.027 

0.066 

4H@Average 

Signature Date 

Factors/Conversions 

StdTanm 528 •R 

Std Pren 29.92 in HQ 

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: (7H) 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 
l/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 ronizalion With Methanizer 

E Gas Chromatography with Ftame Photometric 
Detector 
Gas Chromatography wilh Reduction Gas Analyzer 

M Mass Spedrometry • MS or GC/MS 
a Total Hydrocarbon Analyzer 
U Chemiluminescence 
Y Pulsed Fluoroescence 

IMPORTANT 

B Gas Chromatography with Discharge lonrzation 
Detector 

F Gas Chromatography with Helium tomzalfon 
Detedor 
Gas Chromalography with ThennaJ Conduct,vity 
Oetedor 

N Propnelary 
R Wet Chemical 
V Gravimetnc 
Z UV Spectromet,y 

C Gas Chromalography w1lh Electrorytic Conductivity 
Detector 

G Gas Chromatography with Methanizer Carbonizer 

K Gas Chromatography wilh Ullrasonic Detector 

O Paramagnetic 
s Oetedor Tube 
W El•ctrolytic Cell/Electrochemical 

D Gas Chromatography wllh Flame 1on1zal1on 
Detector 

H Gas Chromalography with Photoionizal1on Deledor 

L Infrared • FTIR or NDIR 

p 
T 
X 

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 1s 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 the information 1s at the sole discretion and risk of the user. In no event shall liability of Praxair Dislnbution, Inc. arising out of the use of the 
information contained herein exceed the fee estabhshed for providing sud"! information. 

Pg.1 of2 
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Praxair 
5700 South Alameda Strec 
Los Angeles, CA 90058 
Telephone: (323) 585-215, 
Facsimile: (714) 542-6689 

···---· -=-===============================-==== 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENTS P.O NUMBER 

COMPONENT 
NITRIC OXIDE GMIS 

R=REFERENCE STANDARD 

REFERENCE STANDARD 
NISTSRMNO. 
vsSRM#2029a 

CYLINDER NO. 
cc 144870 

ANALYZER READINGS 
Z=ZEROGAS 

CONCENTRATION 
24.Bl ppm 

C=GAS CANDIDATE 

]. COMPONENT NITRIC OXrDE GMIS ANALYZER MAKE-MODEL-SIN Thermo Env. 42H S/N 42H-44979-273 

ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DATE 

z O.l R 24.7 

R 24.8 z 0.1 

z 0.0 C 11.2 

U/M ppm 

CHEMILUMINESCENCE 

07/14/05 

C 11.3 CONC. 
C 11.3 CONC, 
R 24.8 CONC. 

MEAN TEST ASSAY 

11.3 

11. 3 

11.2 

11.3 

VALUES NOT VALID BELOW 150 PSIG. 

NOX VALUE FOR REFERENCE USE ONLY. 

LAST CALIBRATION DATE 01;01;os 

SECOND ANALYSIS DATE 
z R C CONC. 
R z C CONC. 
z C R CONC. 

VIM ppm MEAN TEST ASSAY 

LAST CONC. CERTIFIED ON 04/05/05 WAS NO=ll.4ppm. 

·=====================================---
. ' THIS CYLINDER NO. cc 181767 ,, 

, 1' HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/l21 

i OF TRACEABILITY PROTOCOL NO. REV. 9 I 97 

i PROCEDURE Gl 

I' CERTIFIED ACCURACY ± 1 % NIST TRACEABLE 
PSIG 

! 

CYLINDER PRESSURE 

I·,; CERTIFICATION DATE 
. EXPIRATION DATE 

2000 

07/14/05 

07/14/07 TERM 24 MONTHS 

CERTIFIED CONCENTRATION 
NITRIC OXIDE 

NITROGEN 

NOx 

11.3 ppm 

BALANCE 

11.4 ppm 

I' ============================;======~ 

ANALYZED BY CERTIFIED BY 
PHU TIEN NGUYEN 

~==~~~~~~~~~~~~~~~~~~~~~~~---
,tPORTANT 

,.1formation 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 !he information is at the sole discretion and risk of the user. In no event shaH the liabiltv of 

,axair Distribution, Inc., arising out of the use of the information contained herein exceed the fee established for providing such infom,atinn 



l 
f ·, Praxair 

:'i ;-oc South.-\lar:1ecla Stl'eet 
Los . .\ngeles.CA\10058 
T•2:eph•Jne: 1,:;2:-;} :'iS:i-2 Li-.t 
Facsimile: , 7 U) :i42-6GR;l 

... -- ---····· ---·-- - -----------------

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER P.O NUMBER 

REFERENCB STA.NDARD 

cmll'O\E\T C.:YU\DER \0. CO:\C.:E\TRATIO\ 

.4i\'AL l'ZER READINGS 

ll = REFl:"/lE.Vl'E STA,\'DrUlD Z=ZEJW GAS l'=GAS C.4..VDID.4.TE 

I. C0\11'0\E:\'I' ::::-Pic o:-::;:;E 
.-\ \AL \'TIC . .\L PR[\l:IPLE: 

FIRST . .\:\..\L\'SIS DATE 

z ,: . ,) R :J . ...&: C .:: • :? CO\C. 22.6 

R .. z ,: . 0 C -~- - CO\C. ::.a -·· 
z ,) . 0 C a.9 R :3.e CO\C. 22.!: 

L\I :.:,pr.~ \IE..\:\ TEST ..\SSA\' :2. -

no:< ·.-a:•.1e .. : fol:' :.-efei-er:c~ cnl:··. 

_;.1:. '"::\l•..i~c n•=t: ·:::\lid beloi-: 15..:J i:~i: 

---------- -·· -. -- ·- . ---·-- -

THIS C\'Ll\01-:R \0. ::;:; .:.l3C•:9 

HAS BEE\ CF.RTIF"IED ..\CCORDI.\G TO SECTIO\ 

OF TR..\CE..\HILJT\' PROTOCOL \0. 

PROt:EDLRE 'J~ 

CERTlf(ED ACCLR . .\C'\' 

L'\ LI\UER PRESSLRE 

n:RTIFll"..\'1'1O\ l>..\TE 

EXPIIUTIO\ UATF. 

ANALYZED BY 

= : ', \IST TR..\CEABLF. 

:~ :~ PSIG 

·- ---- -- -··- -- -- ··-·· --- .. -- ---- - ---

z a.a 
R =~ . .; 
z a.a 

LAST CALIBR..\TrO\ l>ATF. 

SECO:\D A\AL\'SIS DATE 

R H.J C 2:..4 

Z a.a C .22.-; 

09_'20;04 

CO'.'iC. ~2 ,;; 

CO'.'iC. :: . 9 

C 22.; R :4.6 CO:\C. ::.? u,, ppm \IRA:\ TEST .-\SSA Y 22. ;i 

- --· . ·-· . ·- ---·- ----- ·- -- .. . .. ----

CERTIFIED CO\t:E\TRATIO:\ 

tl:CTRIC •J:UDB 

CERTIFIED PY 
<..~ 

22.3 ppm 

;;.;L;l.llCB 

~:.9 ppm 

-------- .. ---·- ·- -

,. 
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Praxair 
5 700 South .-\lamed a Street 
Los Angeles. CA 90058 
Telephone: (323) 585-215-l: 
Facsimile: < 71-l:) 5-12-663$1 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENTS P.O NUMBER 

REFERENCE STANDARD 
COMPONENT 
CARBON MONOXIDE •JMIS 

NISTSRMNO. 

vs.SRM#2636 

CYLINDER NO. 

cc 86363 

CONCENTRATION 
247 ppm 

R=REFERENCE STANDARD 

ANALfZER READINGS 

Z=ZEROGAS C=GAS CANDIDATE 

COMPONENT CARBON MONOXIDE GMIS 

NDIR 

05/05/03 

C 202.3 

C 202.0 

ANALYZER MAKE-MODEL-SIN Siemens Ultramat SE S/N Al2-729 

ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DATE 

z 0 R 250.0 

R 250.0 z 0 

z 0 C 202.2 

U/M ppm 

CONC. 
CONC. 

R 2so.o CONC. 
MEAN TEST ASSAY 

202 

202 

202 

202 

Values not valid below 150 psig 

z 0 

R 247.0 

z 0 

U/M ppm 

LAST CALIBRATION DATE os/C3/~4 

SECOND ANALYSIS DATE 05/17/04 

CONC. 202 

CONC. 202 

R 241. o 
Z 0 

C 202 .2 

C 202 .4 

C 202.2 

R 247. o CONC. 202 

MEAN TEST ASSAY 202 

I :1 mis CYLINDER NO. cc 144968 

---------- -,, 
'. I; HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-60J/R97/121 

CERTIFIED CONCENTRATION 
CARBON MONOXIDE 

NITROGEN 

202 ppm 

BALANCE ! i OF TRACEABILITY PROTOCOL NO. Rev. 9 / 97 
'!I 
• . PROCEDURE Gl 

'. , : CERTIFIED ACCURACY ± 1 % NIST TRACEABLE ., 
:; CYLINDER PRESSURE 2000 PSIG 

TERM 36 MONTHS 

: i CERTIFICATION DATE 05/17/04 ',, 
: ., EXPIRATION DATE os/11 /07 

'~'I=============================================~ 

ANALYZED BY CERTIFIED BY P-/u··7t:-_· 
PHI:. KIM 255 

=============== c.::===-===-===-,..,.-=--- --·· 
Ii .'FCRT,lJJT 
)rf~,.r-:E\:or ,:cr;!a:red r,-3r,s;r, ~as teer. pr2parec at /cur r➔cr...est by qua1ifrea axpe~s ·:. itt'!°n P;a;,:air C:str.bwt:cn, lrc. i/.'f::!e .,.,.e be'.ie·, err.at ·r.e :r.f-:r.-:-:aticn ,s c:c,::urate •:

11
:-h:n tt:e .irr:ts ,::t 

;he ar.aly:.ca1 :r.a,hccs e,.,-;p,,J,·.;d ar.d ;s ,:c~i:;:e:-s :o ::.-s ex:ar.t .Jf :ha sr::ecifc ar.a1yses r::arfcrmed, we ~a/<e r.o •.-;arrar.r; or .-epreser.;a:'on as :c :re ~u:'.al:::ilil'/ cf ;h,s 1..se cf the 
~n~c..-;;a!:cr. 7,:r ar.y ::ar:ci .. :ar ~ .... r,:csa. T.'1e :r.f•::rma:icr. is cffo:;red ·:,ith '."f':e urders~anc.ng :hat a.r:y 1..:se ,::f the ·r::crr:iat:cr ;c: ~t •1--.0 ...... ,,.. .--:---- ... - - • - -

:r.e 'iab !~t11 :7 FrrYt:l-r r.t,::-1":;--: .. -r.,.. ,,.., - ,.,,,.,.. ...... -- ... _r. ...... • ' • · # 
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. r Praxair 1. 

5700 South Alameda St~ee 
Los Angeles, CA 90058 .... 
Telephone: (323) 585-2) 4 
Facsimile: (714) 542-66°61 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENTS P.O NUMBER 

REFERENCE STANDARD 

8665 

COMPONENT 
CARBON MONOXIDE GMIS 

R=REFERENCE STANDARD 

NISTSRMNO. 

vs.SRM#l680 

CYLINDER NO. 

cc 106625 

ANALYZER READINGS 
Z=ZEROGAS 

CONCENTRATION 

498 ppm 

C=GAS CANDIDATE 

1. COMPONENT CARBON MONOXIDE 

ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DATE 

GMIS ANALYZER MAKE-MODEL-SIN 

NDIR 

02/18/05 

C 396 

C 396 

Siemens Ultramat SE S/N Al2-729 

LAST CALIBRATION DATE 08/01/05 

Z o R sos 

R 505 Z o 
Z o C 396 

U/M ppm 

CONC. 
CONC. 

R sos CONC. 

MEAN TEST ASSAY 

396 

396 

396 

396 

VALUES NOT VALID BELOW 150 PSIG. 

CO FIRST ANALYSIS DONE vs 505ppm GMIS. 

Z 0 

R 498 

z 0 

VIM ppm 

SECOND ANALYSIS DATE 08/17/05 

CONC. 396 

CONC. 396 

R 498 

Z 0 

C 396 

C 396 

C 396 

R 498 CONC. 396 

MEAN TEST ASSAY 3 96 

'============================================;; 
1

1 THIS CYLINDER NO. cc 164230 

I HAS BEEN CERTIFIED ACCORDING TO SECTION 
I I OF TRACEABILITY PROTOCOL NO. REV 9/97 

I PROCEDURE Gl 

EPA-600/F.97/121 

! CERTIFIED ACCURACY ± 1 % NIST TRACEABLE 

I 
CYLINDER PRESSURE 2000 PSIG 
CERTIFICATION DATE 08/17 /Os 

I 

! EXPIRATION DATE 08/17/08 TERM 36 MONTHS 

CERTIFIED CONCENTRATION 
CARBON MONOXIDE 

NITROGEN 

396 ppm 

BALANCE 

! l.':' ========================·-===============:::;:;:::========'.l 
... 

ANALYZED BY 
) / 

,_ RAN~S~G 

CERTIFIED BY 

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 lo the extent of the specific analyses performed. we make no warranty or representation as to the sultablily of the use of the information 
for any particular purpose. The information is offered with lhe understanding that any use of the infonnation 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 infoonation. 



Horizon Air 
996 Lawrence Dr Ste 108 
Newbury Park, CA 
USA 91320 

Attention: Deborah Vacherst 

Praxair 
5700 South Alameda Stree 
Los Angeles, CA 90058 
Telephone: (323) 585-2154 
Facsimile: ( 714) 542-6689 

9/30/2005 

Praxair Order No. 23379400 
Customer Reference No. 

Product Lot/Batch No. 109526414 

Component 
Carbon dioxide 
Oxygen 
Nitf'ogen 

Analytical Instruments: 
Cylinder Style: 

Cylinder Pressure @70F: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

Analyst: 

Praxair Part No. EV NIC0OXP1-AS 

CERTIFICATE OF ANALYSIS 
Primary Standard 

Requested 
Concentration 
7% 
12% 
balance 

Mettler-IDS-Gravimetric 
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. 

The gas cabbration cv[inder standard prepared by Praxair Dislr1but1on is considered a certified stan~ard. It is prepared by grwimetric, 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. 

Key to Analytical Toe ·-: 
A Flame IMzation -.ith Melharinr 

E GH Chromatography with Flame Pllolomelric 
Detector 
Gas~ willl R-Dfl Ga■ -ty-

M MaH~-MSr,GCJMS 
Q Tot.iHy-Analy-
U ONlmiluminHcenc:■ 
y PulMdFluoroflc--

IMPORTANT 

are ror as hase, b volume e. . , mv unless otherwise noted. 

B Ga■ Clromalawaphy wffll Dlsc:hatge loniDllDfl 
Oeleclcr 

F Ga■ CIYomal~ With Hoium lonzatiDfl 
llelectcr 

J Ge■ Chrarnalogn,plly wffll 1'horrral Conduc:IMly 
Detector 

N Praprtel■ry 
R Wot Cheffllcal 
V--1c 
Z WSpacltarMlrJ 

C Ga■ Chromai~ With Electralytlc C<>n<llclMly 
Detector 

8 Gas Chrornatopphy With Methanimr Carbonizer 

K Ga■ Chromatopplly wffll Ullrasanic Oetedor 

O Pan,magnelic 
S DelectorT-
W EIK!ralytc CdElectrcc,,.,.,.cal 

D Gas Chromalogn1plly with Flame JontlaffDfl 
Detector 

H Ga■ Clwomat01Jllplly with Pllol"'°"'ation Detector 

L lnhrlld • FTJR or NOIR 

p SpocttlcWat-,Analy-
T Odor 
X Phclaioniallon 
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Praxair r ~ 
5700 South Alameda Strei 
Los Angeles, C' A 90058 

Horizon Air 
996 Lawr~nce Dr Ste 108 
Newbury Park, CA 
USA 91320 

Attention: Deborah Vacherst 

Praxair Order No. 98947500 Product Lot/Batch No. 

Customer Reference No. Praxair Part No. 

Component 
Carbon dioxide 
Oxygen 
Nitrogen 

Analytical Instruments: 
Cylinder Style: 

Cylinder Pressure @70F: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

CERTIFICATE OF ANALYSIS 
Primary Standard 

Requested 
Concertration 
12% 
20% 
balanc·.t 

Certified 
Concentration 
12.00 % 
20.07 % 
balance 

Metthr-1D5~Gravlm atrlc 
AS Filling Method: 
2000 pslg 
151 ft3 
590 
cc 90440 

Date of Fill: 
Expiration Date: 

QA Reviewer: Ty Triplett 

Telephone: ( 323) 585-21 'i · 

Facsimile: 1714) 542-66811 

' 
\ 

8/31/2005 

109517318 
NI CDOXP80-AS 

Analytical 
Principle 
V 

Gravimetric 
6/22/2005 
12/31/2008 

Analytical 
Accuracy 
±0.02 % abs. I 
±0.02 % abs. I 

I 

-To=-e-gu-~~~~ra~•~-q~linder--,--~Rand=-::w=p=~-=by=~=-==·"'oi~,~~ibul~i~~~11~can=1i~der=ec1==a=certl~·~r~=11-~~M~d~.ff~11~p=repared==by~~=av=,m=e~~7 .~~~~=~~~~~~.o-rpar11--.-a1-,--~-•-llff--,-techn-,-i~quea-.=The-~~,~-•=~--clt~and~an:l----,--l, 
provided is certified aga,nlt Praxair Reference Malarial■ which are eilher prepared by weigh!■ lrac,11bla lo the National lnltffule of Slandan:11 and Technology (NIST) or by using NIST Slandard Reference 
Material• where available. 
Nole· AH expre■li0n1 for concenlratiorl (e.g.•~ or ppm) ara lor gu phua, by volume (e.g. ppmv) 1.•.;:;1le■=■;;..;olhelwi=-"'·~ .. '-""°=:led==-----------------­
Key lo Anllyticll Tecllniqua: 
A Flame 1-willl-

E Gas Chromalagraplly will! Fl-P-
Delector 

I Gas Chromatogn,pllJ willl Redudfoft Gu Analyzer 

M Mus Speelromet,Y. MB or GCiMII 
Q Total Hydl11U1110n """"1-« 
U Che-
y Pulled F-

II GU Chn>matogroplly willl DI..,,_ loniz­
DefeCIClf 

F Ga Chmmatogroplly - _ ,_ 
Deteclor 

J Oas ChnimatOQnlllllY willl Tllemial Concluc:fmly 
Deleclar 

N Pn,prieta,y 
R ._Ch-
V GrlV1fflOlllc 
Z UV SpodnlmellY 

C GU CMlmaloflnlllllJ willl Elec:frOIJII< Condudlv!ly 
Delllclor 

0 Gas CllmmalOQrllll!Y with -Cltbanlzor 

K GU ChromalOQrllll!Y willl Ulnsonlc Deleclor 

0 p...,,,ognelc 
S DeloclorTulle 
W Electnot,ik: C-

D GaoChnlmalogn,phywilll ,,_ I_ 
Deleda, 

H Gas Cllmmat""'"""" with Pllotolonizlllon DeleclOf 

L lnfrlfOd • FTIR a, NOIR 

P spear,c wa1or Anatyur 
T Odor 
X Pllotoioftlzallon 

IMPORTANT 
Toe information contained herein ha■ been p~ared at you- request by personnel wilhin Praxair [l;.;lribution. While we believe lhe infonnation is accurate wilhon lhe limits ol the analytical method■ 
employed and is complete to lhe extent of lhe specific analyses pe,formed, - make no warranly ,., ~senlalion as to Ille suilability of lhe use of lhe informalion lor any particular pu,pose. The 
information ,s offered wilh lhe understa,ang lhat any use ol lhe informalion i1 at lhe sole discretion 31111 risk of the u-. In no event shall ~ability of Pra,c111r D•strillulion. Inc. ans,ng out of the use of the 
information contained herein exceed the fee established lor provodinQ IIUCh informatiOn 
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APPENDIX H - Raw Laboratory Data 

Horizon Air Measurement Services, Inc. 259 
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