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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 C, to C, reduced sulfur
compound (including H,S) 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.

Horizon Air Measurement Services, Inc. Page 1



Table 1-1

Criteria Pollutants
Simi Valley Landfill Flare #2

October 2005
Paraméter Permit Limit
Reactive Organic Compounds (ROC) 1.09 Ib/hr
Oxides of Nitrogen 0.05 Ib/MMBtu
3.75 Ib/hour

Carbon Monoxide 0.20 Ib/MMBtu
Oxides of Sulfur 0.02 Ib/MMBtu

1.50 Ib/hr
ROC Destruction Efficiency 98% or 20 ppm, C6 @ 3% O,

Horizon Air Measurement Services, Inc. Page 2



Table 1-2

Air Toxic Compounds of Interest
Simi Valley Landfill Flare #2
October 2005

Parameter

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

Page 3



2. SUMMARY OF RESULTS

2.1 Criteria Pollutants

The results of the criteria testing test program are summarized in Table 2-1. Emission rate
of ROC, NO, and CO were within the allowable emission limits under the Permit to Operate #01395.

Emission rate of NOy averaged 1.78 1b/hr and 0.0356 Ib/MMBtu which is well below the
VCAPCD Rule 74.17.1 limit of 3.75 lb/hr and 0.05 Ib/MMBtu, respectively. Emissions of CO
averaged 0.0025 1b/MMBtu which is well below the VCAPCD Rule 74.17.1 limit of 0.2 [b/MMBtu.
The ROC destruction efficiency average of 99.8% is within fhe Rule 74.17.1 limit of 98%. Oxides
of sulfur emissions averaged 1.07 Ib/hr and 0.0175 Ib/MMBtu which are within the PTO limits of
1.50 Ib/hr and 0.02 Ib/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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Reactive Organic Compounds
(ROC), as CH,

Oxides of Nitrogen, as NO,
Carbon Monoxide

Oxides of Sulfur

Reactive Organic Compounds

Table 2-1
Summary of Results
Criteria Pollutants
Simi Valley Landfill - Flare #2
October 2005

Emission Rate Allowable
Emissions
Run 1 Run 2 Run 3 Average

(Ib/hr) (Ib/MMBtu) (Ib/hr) (Ib/MMBtu)y  (b/hr)  (Ib/MMBtu) (Ib/hr) (Ib/MMBtu) (Ib/hr) (Ib/MMBtu)
0.0766 NA 0.0617 NA 0.0884 NA 0.0756 NA 1.09 NA

1.65 0.0334 1.67 0.0339 2.01 0.0394 1.78 0.0356 3.75 0.05
0.189 0.0038 0.106 0.0022 0.077 0.0015 0.124 0.0025 NA 0.20
0.985 0.0165 1.08 0.0176 1.13 0.0185 1.07 0.0175 1.50 0.02

Destruction Efficiency
Average

99.8% - 99.8% - 99.7% - 99.8% 98.0%

Horizon Air Measurement Services, Inc.
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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 MMBtwhr 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.

32 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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Table 3-1

Flare Operating Conditions
Simi Valley Landfill Flare #2

October / November 2005
Run# Landfill Gas Flow Rate Flare Temperature
(scfm) ()
1 - Criteria pollutants / metals 2177 1622
2 - Criteria pollutants / metals 2179 1625
3 - Criteria pollutants / metals 2177 1623
1-PAH 1961 1640
1 - Formaldehyde 1848 1632
1 - HCI 1980 1638
2 -HC1 1816 1640
2 -PAH 1666 1648
3-HCI 1658 1665
2 - Formaldehyde 1652 1642
3-PAH 1967 1626
3 - Formaldehyde 1833 1635
1 - Chromium 2153 1636
2 - Chromium 12021 1635
3 - Chromium 1912 1634

Horizon Air Measurement Services, Inc. Page 7



4. SAMPLING/ANALYSES

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

testing.

4.1 Criteria Pollutants

The target compounds quantified as part of the criteria pollutant testing and the associated
sampling methods are provided in Table 4-1. Three, replicate test runs were conducted for each
parameter of interest using the procedures detailed in subsequent subsections. All methods followed

the applicable CARB/SCAQMD testing procedure without modification.

4.1.1 Sampling Location
4.1.1.1 Flare Exhaust

Sample ports are located on the flare approximately 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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Table 4-1

Criteria Pollutants - Test Methods
Simi Valley Landfill Flare

October 2005
Parameter Test Method
Inlet and Outlet
Flow Rate Continuous, On-Line Monitor (Inlet)
CARB Method 2 (Outlet)
Fixed Gases (O,, CO,, N,) CARB Method 100/EPA Method 3A (Outlet)
CARB Method 3/SCAQMD Method 10.1
Moisture Wet Bulb/Dry Bulb (Inlet)
CARB Method 4 (Outlet)
ROC/Methane EPA Method 25 - Modified (Inlet)
EPA Method 25 - Modified (Outlet)
Outlet Only
Carbon Monoxide CARB Method 100/EPA Method 10
Oxides of Nitrogen CARB Method 100/EPA Method 7E
Inlet Only
C,-C, Sulfur Compounds (with H,S) SCAQMD Method 307.91 Equivalent
Heating Value 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 (CH,), and carbon dioxide (CO,) from
each other and from the total gaseous non-methane organics (TGNMO) which are eluted as
backflush. All eluted components are first oxidized to CO, 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, CH,, CO, 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 Qutlet

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

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

Horizon Air Measurement Services, Inc. Page 10



414 FlowRate

4.1.4.1 Inlet

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

4.1.4.2 Qutlet

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

4.1.5 Ozxides 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 of NO,, O,, CO, and CO concentration. A description of Horizon’s CEMS
and the applicable EPA Methods, are detailed in Appendix A.

4.1.6 Hydrogen Sulfide (H,S), and C, - C, Sulfur Compounds

Hydrogen sulfide and C, - C, 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.

42 Air Toxics Pollutants

All sampling/analytical procedures adhered to CARB test method requirements, where
applicable, without modification with the exception of the 1,3 butadiene testing (See Section 4.2.8).
Also, the HCI/HF (CARB Method 421) samples were collected non isokinetically and the filter was
eliminated (Section 4.2.5). Also, all speciated VOC analyses were completed using GC/MS analyses

Horizon Air Measurement Services, Inc. Page 11



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

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

4.2.1 Sampling Location

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.

422 Polycyclic Aromatic Hydrocarbons (PAH's) and Hexachlorobenzene

Horizon utilized CARB Method 429 as described in Appendix A for PAH/
hexachlorobenzene determination. All sample train extracts were combined for a single analyses.

The collection of PAH 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

Horizon Air Measurement Services, Inc. Page 12



silica gel in the last impinger is determined gravimetrically with a calibrated balance accurate to 0.1
grams. These two measurements are used to calculate stack gas moisture content as per CARB
Method 429. Impinger #1 contents are collected, rinsed with methanol, acetone and methylene
chloride and placed in container #4. Impingers #2 and #3 contents are collected and all connecting
glassware and impingers are rinsed with distilled deionized water three times into container #5.

All sample bottles and filter containers are sealed with Teflon tape and all liquid levels are
marked. All sample bottles are amber glass jars with Teflon-lined caps. All samples are kept on
blue ice pending analyses. Each sample portion is extracted sequentially using a 16-hour methylene
chloride extraction. One fourth of each sample extract will be analyzed for PAH's using CARB
Method 429 and one fourth will be analyzed for hexachlorobenzene. The remaining half are
archived. The resulting extracts from each sample 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.

423 Multimetals

Three, replicate 90 minute test runs were conducted at the flare exhaust. Emissions of the
metal species of interest were determined in accordance with CARB Method 436 "Determination
of Multiple Metals Emissions from Stationary Sources" as described in Appendix A. In this method
the stack sample is withdrawn isokinetically from the source, with particulate emissions collected
in the probe and on a heated filter and gaseous emissions collected in a series of chilled impingers
containing a solution of dilute nitric acid in hydrogen peroxide in two impingers, and acidic
potassium permanganate solution in two impingers. Sampling train components are recovered and
digested in separate front and back half fractions. Materials collected in the sampling train are .
digested with acid solutions to dissolve inorganics and to remove organic constituents that may
create analytical interferences. Acid digestion is performed using conventional Parr Bomb or
microwave digestion techniques. Except for the permanganate solution, the remainder of the
sampling train catches are analyzed for metal species by CARB 436/EPA 6010B

The sampling train consists of a quartz buttonhook nozzle followed by a quartz probe; a
heated filter box (225° - 275°F) containing a 47 mm diameter quartz fiber (non-binded) filter in a

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,/1 O%FHZO2 solution; the
fourth is empty; the fifth and six contain 100 ml of 4% KMnO,/10% H,SO,. 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 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
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 KMnO,, is collected in 1 liter amber glass bottle(s). Each
impinger and all connecting glassware is rinsed with 4% KMnO,. 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 carbohyl 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 impingér
solution into the first impinger. The sample line is then rinsed with 1 ml of reagent water into the
first impinger. The impinger contents are then rinsed into a leak tight septum vial which is weighed
and refrigerated pending analysis.

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 0.1N 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 ifnpinger 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 (HCI) and hydrogen fluoride (HF) using an ion chromatography operated in the anion mode.

427 Speciated VOC's (SCAQMD Rule 1150.1 List) Including 1.1.2.2-Tetrachloroethane,

Acrvlonitrile, 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 422.102, Appendix C. The primary concern
with this Method is "rapid" degradation of the 1,3 butadiene prior to analyses. To minimize this

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

that they were analyzed within four hours of collection.
Three test runs were completed. After the third test run, samples (including one blank) were

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

flame ionization detector (FID).
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S. RESULTS DISCUSSION

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

compound testing program.

5.1 Criteria Pollutants

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

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

52 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 Polvcyclic 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 PAH testing.
One PAH/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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STACK 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% O,
lb/hr
Ib/MMBtu
Carbon Monoxide
ppm
ppm @ 3% O,
Io/hr ’
Ib/MMBtu

Reactive Organic Compounds
ppm (as CH,)
Ib/hr (as CH,)
destruction efficiency (%)

Sulfur Dioxide
Ib/hr
Ib/MMBtu

Table 5-1
Summary of Results
Criteria Pollutants
Simt Valley Landfill Flare #2

October 2005
LANDFILL GAS FLARE EXHAUST
Run #1 Run #2 Run #3 Run #1 Run #2 Run #3
1614 1636 1691
5.6 57 4.8 8.2 9.0 99
——— —— ——— 82243 80692 82388
2055 2055 2072 18364 17674 17474
46.85 48.17 47.74 <0.0001 <0.0001 <0.0001
0.94 0.56 0.63 11.92 11.64 11.23
37.97 38.68 38.55 8.10 8.33 8.63
13.62 12.01 12.51 79.98 80.03 80.14
484 497 492
59.68 61.28 61.17
12.4 13.0 15.8
24.7 25.1 292
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
—— J— ——— 0.0038 0.0022 0.0015
6110 5780 5720 1.65 1.38 2.00
31.8 30.0 30.0 0.0766 0.0617 0.0884
99.8 99.8 99.7
— —— — 0.985 1.083 1.134
—- I — 0.0165 0.0176 0.0185

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

Horizon Air Measurement Services, Inc.
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Table 5-1 (Cont.)

Summary of Results
Simi Valley Landfill Flare #2
October 2005
LANDFILL GAS FLARE EXHAUST
Run #1 Run #2 Run #3 Run #1 Run #2 Run #3
Sulfur Compounds
hydrogen sulfide (ppm) 35.4 39.3 41.1 - — —
grains/100 ft° 2.22 2.46 2.58
methyl mercaptan (ppm) 3.72 4.04 4.17 —- —
grains/100ft’ 0.307 0.334 0.344
ethyl mercaptan (ppm) <0.1 <0.1 <0.1 — — —
grains/100ft’ <0.01 <0.01 <0.01
dimethyl sulfide (ppm) 6.35 6.72 6.86 — —-- -
grains/100ft 0.736 0.780 0.796
carbonyl sulfide (ppm) 0.32 0.31 0.32 — —— ——
grains/100ft* 0.035 0.034 0.035
carbon disulfide (ppm) 0.19 0.20 0.20 -—-- ———- -—-
grains/100ft’ 0.020 0.021 0.021
dimethyl disulfide (ppm) 0.22 0.23 0.19 —— . ——
grains/100ft’ 0.041 0.043 0.035
Total Sulfur Compounds (ppm, as H,S) 47.33 52.01 54.01 R— - -—
grains/100 ft’ 2.98 3.27 3.40
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Table 5-2
Trace Organic Species
Destruction Efficiency Results

Simi Valley Landfill
Flare #2 (John Zink)
October 12, 2005
Run1
Inlet Outlet
Species Concentration Emission Concentration Emission Destruction
(ppb) Rate (ppb) Rate Efficiency

(Ib/hr) (Ib/hr) (%)
Hydrogen Sulfide 35400 3.92E-01 <. 50 < 495E-03 > 9874
Benzene 1940 4.92E-02 1.06 2.40E-04 99.51
Benzychloride < 40 < 1.65E-03 < 0.8 < 295E-04 NA
Chlorobenzene 110 4.04E-03 < 03 < 9.84E-05 , > 97.56
Dichlorobenzenes 816 3.90E-02 < 1.1 < 4.69E-04 > 98.80
1,1-dichloroethane 393 1.26E-02 < 03 < B8.62E-05 > 9932
1,2-dichloroethane 179 5.76E-03 < 03 < B.62E-05 > 98.50
1,1-dichloroethylene 74.8 2.36E-03 < 03 < B845E-05 > 9642
Dichloromethane 1550 4.28E-02 4.24 1.05E-03 97.56
1,2-dibromoethane < 30 < 1.83E-03 < 03 < 1.64E-04 NA
Perchlorocthene 1780  137E-01 < 02 < 138E-04 > 9990
Carbon tetrachloride < 30 < 1.50E-03 < 02 < B8.94E-05 NA
Toluene 37800 1.13E+00 1.46 3.90E-04 99.97
1,1,1-trichloroethane 36 1.54E-03 < 0.2 < 7.72E-05 > 9499
Trichloroethene 761 3.24E-02 < 02 < 761E-05 > 9977
Chloroform < 20 < 17.73E-04 < 02 < 6.91E-05 NA
Vinyl Chloride 494 1.00E-02 < 03 < 544E-05 > 9946
m Xxylenes 15800 5.44E-Oi 1.06 3.26E-04 99.94
o+p xylene 5280 1.82E-01 0.43 1.32E-04 99.93
TNMHC i 6110000 3.18E+01 1650 7.66E-02 99.76
Acrylonitrile < 200 < 3.45E-03 < 20 < 3.08E-04 NA
1,3-butadiene NM NM < 1.0 < 1.69E-04 NA
1,1,2,2-Tetrachloroethane < 30 < 1.64E-03 < 03 < 1.46E-04 NA

Note: Allvalues 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
Run 2
Inlet Outlet
Species Concentration Emission Concentration Emission Destruction
(ppb) Rate (pphb) Rate Efficiency

(Ib/hr) (Ib/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 < 1.65E-03 < 08 < 284E-04 NA
Chlorobenzene 114 4.19E-03 < 03 < 947E-05 97.74
Dichlorobenzenes 898 4.29E-02 < 1.1 < 452E-04 98.95
1,1-dichloroethane 408 1.31E-02 < 03 < 830E-05 99.37
1,2-dichloroethane 184 5.92E-03 < 03 < 830E-05 98.60
1, 1-dichloroethylene 76.6 2.41E-03 < 03 < 8.13E-05 96.63
Dichloromethane 1600 4.42E-02 5.11 1.21E-03 97.25
1,2-dibromoethane < 30 < 1.83E-03 < 03 < 157E-04 NA
Perchloroethene 1860 1.43E-01 < 02 < 132E-04 99.91
Carbon tetrachloride < 30 < 1.50E-03 < 02 < B861E05 NA
Toluene 38800 1.16E+00 0.87 2.24E-04 99.98
1,1,1-trichloroethane 36.7 1.59E-03 < 02 < 743E05 95.31
Trichloroethene 801 3.41E-02 < 02 < 732E-05 99.79
Chloroform < 20 < 7.73E-04 < 02 < 665E-05 NA
Vinyl Chloride 498 1.01E-02 < 03 < 5.24E-05 99.48
m xylenes 16600 5.72E-01 0.52 1.54E-04 99.97
o+p xylene 5610 1.93E-01 < 02 < 592E-05 99.97
TNMHC 5780000 3.00E+01 1380 ‘ 6.17E-02 99.79
Acrylonitrile < 200 | < 3.45E-03 < 20 < 297E-04 NA
1,3-butadiene NM NM < 1.0 < 162E-04 NA
1,1,2,2-Tetrachloroethane < 30 < 1.64E-03 < 03 < 141E-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
Run 3
Inlet Outlet
Species Concentration Emission Concentration Emission Destruction
(ppb) Rate (ppb) Rate Efficiency

(Ib/hr) (Ib/hr) (%)
Hydrogen Sulfide 41100 4.59E-01 < 50 < 4.71E-03 98.97
Benzene 1940 4.96E-02 ' 1.45 3.12E-04 99.37
Benzychloride < 40 < 1.66E-03 < 08 < 28IE-04 NA
Chlorobenzene 116 4.29E-03 < 03 < 936E-05 97.82
Dichlorobenzenes 897 432E-02 < L1 < 447E-04 98.97
1,1-dichloroethane 401 1.30E-02 < 03 < B8.20E-05 99.37
1,2-dichloroethane 177 5.74E-03 < 03 < B.20E-05 98.57
1, 1-dichloroethylene 71.2 2.26E-03 < 03 < B8.04E-05 96.45
Dichloromethane 1660 4.62E-02 3.83 8.99E-04 98.05
1,2-dibromoethane < 30 < 1.85E-03 < 03 < 1.56E-04 NA
Perchloroethene 1810 1.41E-01 < 02 < 131E-04 99.91
Carbon tetrachloride < 30 < 1.51E-03 < 02 < 851E-05 NA
Toluene 38900 1.17E+00 1.69 4.30E-04 99.96
1,1, 1-trichloroethane 343 1.49E-03 < 02 < 735E-05 95.08
Trichloroethene 775 3.33E-02 < 02 < 7.24E-05 99.78
Chloroform < 20 < 7.80E-04 < 02 < 6.57E-05 NA
Vinyl Chloride 473 9.69E-03 < 03 < 5.18E-05 99.47
m Xylenes 16400 5.70E-01 1.12 3.28E-04 99.94
o+p xylene 5450 1.89E-01 ‘ 0.42 1.23E-04 99.94
TNMHC 5720000 3.00E+01 2000 8.84E-02 99.71
Acrylonitrile < 200 < 3.48E-03 < 2 < 293E-04 NA
1,3-butadiene NM NM < 10 < 160E-04 NA
1,1,2,2-Tetrachloroethane < 30 < 1.65E-03 < 03 < 139E-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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PAH Emission Resul

Stack Gas Characteristics
Temperature, F
Moisture, %
Fixed Gases,
C02, %
02,%
N2, %
Flow rate
dscfm
acfm

PAH Emissions
Napthalene
2-Methylnaphthalene
Acenaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene <
Fluoranthene

Pyrene
Benz(a)anthracene*
Chrysene*
Benzo(b)fluoranthene*
Benzo(k)fluoranthene*
Benzo(e)pyrene*
Benzo(a)pyrene*
Pyryloene*
Benzo(g,h,i)perylene*
Dibenz(a,h)anthracene*
Indeno[1,2,3-cd]pyrene*
Hexachlorobenzene

A

ANAAAANAA

Total PAH
Total PAH w/o Napthalene
Total Carcinogenic PAH

* denotes carcinogenic species.

ts - Flare #2 (John Zink Flare)
Simi Valley Landfill
October 2005
Run #1 Run #2 Run #3
1656 1577 1636
7.9 7.6 7.9
7.1 6.6 6.1
13.5 13.9 15.0
79.4 79.5 78.9
16925 17295 16996
75451 74160 75384
Run #1 Run #2 Run #3
Conc. Emission Conc. Emission Conc. Emission
@ 12 % CO2 Rate @ 12 % CO2 Rate @12 % COm  Rate
(ug/dscm) (Ib/hr) (ug/dscim) (b/hr) (ug/dscm) (Ib/hr)
0.1092 4.10E-06 0.0913 3.25E-06 0.1708 5.53E-06
0.0277 1.04E-06 0.0308 1.10E-06 0.0755 2.44E-06
0.0059 < 220E-07 < 0.0063 < 224E-07 0.0101 3.27E-07
0.0059 < 2.20E-07 < 0.0063 < 224E-07 0.0118 3.83E-07
0.0074 2.79E-07 0.0082 2.93E-07 0.0460 1.49E-06
0.0352 1.32E-06 0.0317 1.13E-06 0.2384 7.72E-06
0.0059 < 220E-07 < 0.0063 < 224E-07 0.0169 5.46E-07
0.0179 6.72E-07 0.0083 2.96E-07 0.0556 1.80E-06
0.0162 6.08E-07 0.0075 2.68E-07 0.0220 7.12E-07
0.0059 < 220E-07 < 0.0063 < 224E-07 < 0.0069 < 2.22E-07
0.0068 2.57E-07 0.0063 2.24E07 < 0.0069 < 222E-07
0.0059 < 220E-07 < 0.0063 < 2.24E-07 0.0077 2.49E-07
0.0059 < 220E-07 < 0.0063 < 224E-07 < 00069 < 2.22E-07
0.0059 < 220E-07 < 0.0063 < 224E-07 < 0.0069 < 2.22E-07
0.0059 < 220E-07 < 0.0063 < 2.24E-07 < 0.0069 < 222E-07
0.0059 < 220E-07 < 0.0063 < 2.24E-07 < 0.0069 < 222E-07
0.0059 < 220E-07 < 00063 < 224E-07 < 0.0069 < 222E-07
0.0059 < 220E-07 < 00063 < 224E-07 < 0.0069 < 222E-07--
0.0059 < 220E-07 < 0.0063 < 224E-07 < 0.0069 < 222E-07
0.0001 4.96E-09 0.0001 5.17E-09 0.0005 1.71E-08
0.2911 1.09E-05 0.2596 9.25E-06 0.7169 2.32E-05
0.1819 6.82E-06 0.1683 6.00E-06 0.5461 1.77E-05
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.
Page 25
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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 HCI/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.
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Table 5-6

Formaldehyde Emissions
Simi Valley Landfill Flare #2

October 2005
Run 1 Run 2 Run 3
Stack Gas Characteristics*
Temperature (°F) 1656 1577 1636
Moisture (%) 7.9 7.6 7.9
Flow Rate
(dscfm) 16925 17295 16996
(acfm) 75451 74160 75384
Fixed Gases
0, (%) 13.5 13.9 15.0
CO, (%) 7.1 6.6 6.1
N, (%) 79.4 79.5 78.9
Formaldehyde Emissions
(ppb) <47 <4.7 <47
(Ib/hr) <0.0004 < 0.0004 <0.0004
* Stack gas characteristics taken from concurrent CARB Method 429 sampling.
*x Reported values are based upon 5 times the blank concentration (see text).
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Table §-7

Hydrochloric and Hydrofluoric Acid Emissions

Simi Valley Landfill Flare #2

Run 3

1636
7.7

16996
75384

15.0
6.1
78.9

0.109
0.24

0.052
0.118

October 2005
Run 1 Run 2

Stack Gas Characteristics*
Temperature (°F) 1656 1577
Moisture (%) 8.7 83
Flow Rate

(dscfm) 16925 17295

(acfm) 75451 74160
Fixed Gases

0, (%) 13.5 13.9

CO, (%) 7.1 6.6

N, (%) 79.4 79.5
Acid Gas Emissions
Hydrochloric Acid

(mg/dscf) 0.105 0.103

(Ib/hr) 0.24 0.23
Hydrofluoric Acid,

(mg/dscf) 0.052 0.049

(Ib/hr) 0.117 0.109

* Stack gas characteristics taken from concurrent CARB Method 429 sampling.
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Table 5 -8

Summary of Results
Stack Gas Characteristics - Metals Emissions
Flare #2 (John Zink)
Run Number Ak A 1 2 3
Date okokok ko 10/12/05 10/12/05 10/13/05
Run Start Time ook ok ko 822 1204 942
Run End Time ok ks ok 1125 1402 1142
Stack Gas Characteristics Average
Stack Temperature F 1614 1636 1691 1647
Moisture % 8.2 9.0 9.9 9.1
Fixed Gases,
CO2 % 8.1 83 8.6 8.4
02 % 11.9 11.6 11.2 11.6
N2 % 80.0 80.0 80.1 80.1
Stack Velocity afpm 920 903 922 915
Volumetric Flow Rate dscfm 18364 17674 17474 17837
Volumetric Flow Rate acfm 82243 80692 82388 81774
Isokinetic Ratio % 94 97 104 98
Metals Emissions
ARSENIC* Ib/hr 1.94E-05 2.44E-05 2.51E-05 2.29E-05
CADMIUM* Ib/hr 1.58E-05 1.39E-05 1.16E-05 1.38E-05
COPPER Ib/hr 8.05E-04 5.36E-05 4.11E-05 3.00E-04
MANGANESE* Ib/hr 3.27E-05 7.31E-05 1.53E-04 8.62E-05
MERCURY* Ib/hr 3.27E-05 2.92E-05 1.96E-05 2.72E-05
NICKEL* Ib/hr < 2777E-05 < 2.68E-05 7.07E-05  4.17E-05
ZINC Ib/hr 1.38E-04 3.17E-04 2.51E-04 2.35E-04
Total Ib/hr 1.07E-03 5.37E-04 5.72E-04 7.27E-04
*Total HAPS Ib/hr 1.28E-04 1.67E-04 2.80E-04 1.92E-04 )

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

*Hazardous Air Pollutants (HAPS)
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Table 5-9

Total/Hexavalent Chromium Emissions
Simi Valley Landfill Flare #2

November 2005
Run 1 Run 2 Run 3
Stack Gas Characteristics,
Temperature (°F) 1685 1713 1643
Moisture (%) 8.3 8.2 7.2
Flow Rate,
dscfm 15046 14875 15315
acfm 66783 66846 66043
Fixed Gases,
| 0, (%) 14.5 11.4 14.8
CO, (%) 6.0 8.9 6.0
N, (%) 79.5 79.7 79.2
Chromium Emissions,
Total Chromium,
pg/dscf 6.7x10° 5.3x10°¢ 5.4x10°¢
Ib/hr 1.34x10° 1.05x10° 1.09x10°
Hexavalent Chromium,
pg/dscft <2.0x10° <2.0x10° 2.0x10¢
Ib/hr <3.16x10° <3.15x10° 3.18x10°

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. QA/QC 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 (PAH's) Including Hexachlorobenzene

Prior to use in the sampling program all XAD resin was verified to be of sufficient
cleanliness for purposes of the test program. All Method blanks displayed 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.
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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 PAH 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 of DNPH solution within nine days of reagent blank analyses.
. Analyses completed within 39 days after reagent blank analyses.

. Three field blanks were obtained.

. A field spike analyses was performed.

. A sample matrix spike analyses was performed.

. Replicate sample analyses.

The matrix spike yielded the following results:

Theoretical (ug) Measured (ng) Recovery (%)
Formaldehyde 0.78 0.84 108

The field spike yielded the following results:

Theoretical (ug) Measured (ug) Recovery (%)
Formaldehyde ) 117 120 102

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

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

detection limit for both HF and HC1. 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 1.2 pg/sample
Cadmium 0.59 pg/sample
Manganese 0.70  pg/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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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: Stack Gas Velocity and Volumetric Flow Rate

Applicable for " EPA Method 2, CARB 2, SCAQMD Method 2.1

Methods:

Principle: 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.

Sampling Procedure: 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 fror'_l,lli_g_g_e'penden; measurements of O,, CO, and H,0 concentrations.

Sample Recovery: ‘ The stack gas velocity is determined from the measured average velocity head,
and Analyses: the measured dry concentrations of O, and CO, and the measured concentration
of H,0. The velocity is determined from the following set of equations:

Where,
AP = velocity head, inches in H,0 Mwd = dry molecular weight
Ts = gas/temperature, degrees R Mw = molecular weight
Ps = absolute static pressure Cp = pitot flow coefficient

Dry molecular weight of stack gas
Mwd = 044 (%COz) + 032 (%02) + 0.28 (%N2 + %CO)

Molecular weight of stack gas, wet basis

M, =M, xM)+18( - M)

Where, M = M -
100
Stack gas velocity
1
vV .=(5130) C AP avg. x JT. x (———)2
V,) avg.=(5130) px\/— g i (PJxMw)
HORIZON AIR MEASUREMENT SERVICES. INC. O () J
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Method:

Applicable for
Methods: -

Sampling Procedure:

percent O, from 100,

To determine the percentage of gas that is N, and CO by subtracting the sum of the percent CO, and

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 CO,
& O,

PROBE
/ FLEXIBLE TUBING
‘\ /

FILTER (GLASS WOOL) =

TO ANALYZER

SQUEEZE BULB

b) Integrated Gas Sampling Train - set up equipment as shown in the figure.
Position probe at the centroid of the stack. Purge sample line and draw sample

into the Tedlar bag. Fill bag concurrent to the criteria pollutant sample, analyze
samples immediately.

¢) 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.

Dry molecular weight calculation of stack gases:

Md = 0.440 (% CO,) + 0.320 (% O,) + 0.280 (% N, + % CO)

To Remember:

The equation above does not consider argon in air (about 0.9% molecular weight of 39.9). A negative error of

about 0.4 percent is introduced.

HORIZON AIR MEASUREMENT SERVICES, INC.
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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.

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

HORIZON AIR MEASUREMENT SERVICES, INC.

Method 4

Page 1
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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.

EPA Method 25C
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CONTINUOUS EMISSIONS MONITORING SYSTEM - TRUCK
-» CARB Method 100

The continuous emissions monitoring system consists of a Thermo Electron Model 10AR chemiluminescence NO/NOy, analyzer,
a Teledyne electro chemical O, analyzer, a Thermo Electron Model 48H CO gas filter correlation analyzer and a Horiba PIR2000
non dispersive infrared CO, analyzer. All analyzer specifications are provided in Table 1. All concentrations are determined
on a dry basis. Concentrations of NOy, CO, O, and CO, are continuously recorded on a Linseis 10-inch strip chart recorder.
The extractive monitoring system conforms with the requirements of CARB Method 100.

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 10-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 NO,, monitor, O, monitor, CO monitor, CO, 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 + 1% by the manufacturer. Where necessary to comply with the reference method requirements, EPA
Protocol 1 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. If no flow is
observed the system is deemed leak tight.

Pre-Test Calibration:

The NOjy 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
(O,) and carbon dioxide (CO,) analyzer calibration is performed by introducing zero gas and high range calibration gas (80-100%
of scale).

i 007
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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, <10% variation between any two points in the gas stream throughout the cross sectional diameter of the stacks,

single point gas sampling is performed at an average point. If stratification exceeds the 10% 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:
nalyzer 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.
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CONTINUOUS EMISSI

TABLE 1

NS MONITO B TORY - TRUCK

NO, CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10 A

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Operating Ranges (ppm)
Output

1.5 sec -~ NO mode/1.7 sec -- NO, mode
Negligible after 1/2 hour warmup

+ 1% of full scale

Derived from the NO or NO,

calibration gas, + 1% of full scale

2.5, 10, 25, 100, 250, 1000, 2500, 10000
0-1 volt

0, ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326RA

Response Time (0-90%)
Accuracy

Operating Ranges (%)
Output

60 seconds

+ 1% of scale at constant temperature
+ 1% of scale of + 5% of reading,
whichever is greater, over the operation
temperature range.

0-5, 0-25, 0-100

0-1 volt

o, ANALYZER, PARAMAGNETIC -- SERVOMEX MODEL 1400B

Response Time (0-90%)
Accuracy

Linearity

Operating Ranges (%)
Output

15 seconds
0.1% oxygen
+ 1% scale
0-25,0-100
0-1 volt

CO GAS FILTER CORRELATION -- THERMO ELECTRON MODEL 48H

Response Time (0-95%)
Zero Drift

Span Drift

Linearity

Accuracy

Operating Ranges (ppm)

Output

Horizon Air Measurement Services, Inc.
Continuous Emissions Monitoring
February 23, 1996 (CRB100.TRK)

1 minute

+ 0.2 ppm CO

Less than 1% full scale in 24 hours
+ 1% full scale, all ranges

+0.1 ppm CO

50, 100, 250, 500, 1000, 2500, 5000,
10,000, 25,000, 50,000

0-1 volt
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TABLE 1 (Cont.)

CO, INFRARED GAS ANALYZER -- HORIBA - MODEL PIR 2000

Response Time (0-90%) 5 seconds

Zero Drift + 1% of full scale in 24 hours
Span Drift + 1% of full scale in 24 hours
Linearity + 2% of full scale

Resolution Less than 1% of full scale
Operating Ranges (%) 0-5, 0-15, 0-25

Output 0-1 volt

RATFISCH FID TOTAL HYDROCARBON ANALYZER -- MODEL 55CA

Response Time (0-90%) 5 seconds

Zero Drift + 1% full scale in 24 hours
Span Drift + 1% full scale in 24 hours
Linearity + 1% full scale - constant
Accuracy + 1% full scale at constant temp.
Operating Ranges (ppm) 10, 100, 1000, 10,000

Output 0 - 10 volts

LINSEIS MODEL L2045 FOUR PEN STRIP CHART RECORDER

Pen Speed up to 120 cm/min

Measuring Response 0-20 volts

Linearity Error 0.25%

Accuracy ' 0.3%

Zero Suppression Manual (from 1 to 10X full scale)

LINEAR 3 PEN CONTINUOUS -- MODEL 595 STRIP CHART

Pen Response 20 inches/second
Measuring Response 1 Mv through 5V
Zero Set

Electronically adjustable full scale with 1 full
scale of zero suppression -

Accuracy Total limit of error + 0.5%

PUR
01 0
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Method:

NO/NO by Continuous Analyzer

Applicable Reference EPA 7E, EPA 20; CARB 100, BAAQMD ST-13A, SCAQMD 100.1

Methods:

Principle:

Analyzer:
Measurement Principle:
Accuracy:

Ranges:

QOutput:

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 NOy.

TECO Model 10AR

Chemiluminescence

1% of full scale

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

0-10V

Compounds containing nitrogen (other than ammonia) may cause
interference.

90%, 1.5 seconds (NO mode) and 1.7 seconds (NOy 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.

Analytlcal 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 (O;) to form NO, 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
February 23, 1996 (CRB100.TRK)

When NO, is expected to be present in the flue gas, a supercooled water
dropout flask will be placed in the sample line to avoid loss of NO,. Since
NO, is highly soluble in water, "freezing out" the water will allow the NO,
to reach the analyzers for analysis. The analyzer measures NO only. In the
NO, mode, the gas is passed through a moly converter which converts NO,

to NO and a total NOy measurement is obtained. NO, is determined as the

difference between NO and NO,. Use of a moly converter instead of a

stainless steel converter eliminates NH, interference; NH, is converted to NO

with a stainless converter, but not with a moly converter.

012
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Method: Speciated VOC’s by GC/MS Analyses
Reference: EPA TO-14

Principle: A Tedlar bag is filled with flue gas at a constant rate. The bag contents are

analyzed by GC/MS for the TO-14 list of speciated volatile organic compounds.
Sampling Procedure: 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.

Analytical Procedure: Speciated volatile organic compound concentration is determined using GC/MS

analyses.
GLASS WOOL
114 0.0. TEFLC
EVACUATED CANISTER
/
TEDLAR # QUICK CONNECTS
AOTOMETEFE
PUMP
(OR EVACUATED
CYLINDER) .NEEDLE
VALVE
CHARCOAL
HORIZON AIR MEASUREMENT SERVICES, INC. 013
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Method:
Reference:

Principle:

Sampling Procedure:

Sample Recovery:

Sample Analyses:

Determination of Gaseous Chloride and Fluoride in Emissions From Stationary Sources
CARB Method 421

Gas with entrained aerosols is extracted isokinetically from the stack with a heated glass or
quartz probe and passed through a heated filter to a series of chilled impingers where gaseous
chlorides and fluorides are absorbed in a solution of sodium bicarbonate and sodium carbonate.
This impinger solution is analyzed for chloride and fluoride by ion chromatography with
conductivity detection. The chloride and fluoride peaks are identified by characteristic retention
times and quantified by reference to external standards.

The sampling train is shown in the figure. The sample is drawn isokinetically through a heated
glass probe. The probe is connected to a heated filter which is then connected to an impinger
train by Teflon tubing or glass. The train consists of one modified impinger (1st) and one
standard greenburg-smith impinger (2nd) which contain 100 ml of impinger solution each; one
empty modified impinger (3rd); and one modified impinger with approximately 200 grams of
silica gel. The impinger solution consists of 1.7 mM sodium bicarbonate and 1.8 mM sodium
carbonate. Sample is withdrawn isokinetically from each predetermined sample point (using
Method 1) through the sample train which is followed by a vacuum line, pump, dry gas meter
and calibrated orifice.

tapiugors i lor lat:
2 with tampting wia. § ¢ry,
§ with silicn ged

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.

014
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Method: Determination of Hexavalent Chromium and Total Chromium
Emissions From Stationary Sources

Reference: CARB Method 425

Principle: Stack gases are withdrawn isokinetically from the source through a wet
impingement train. The chromium aerosol is collected in impingers
containing 0.1M 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.

Sampling Procedure: 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 0.1M 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.

1. Temperaturs Sensor ' 8. Empty Bubbler

2. Pi-tapbcz Glass Lined Stainless Stesl 9. Bubbler with Tared Silica Gel
3. Type "S" Pitot Tube 10. 1Ice Bath

4. Stack Wall 11, Back-Up Filter

S, Pitot Tube Inclined Manocmecer 12. Sealed Pump

6. Teaperaturs Seasor Metsr 13. By~Pasa Valve

7. Impinger : . 14, Dry Gas Matar

15. Temperaturs Gauge

Sample Recovery: The nozzle and probe. are rinsed three times with 0.1M NaOH into
Container #1. The impingers and all connecting glassware are rinsed. _
three times into Container #2. The Teflon-coated glass fiber filter is
added to Container #2.

Sample Analyses: Each sample is split quantitatively. The hexavalent chromium analysis
is performed using ion chromatography (IC) on each sample fraction.
The split sample fractions are prepared for total chromium analysis by
an acid digestion procedure. The total chromium analysis is performied
with an atomic absorption spectrophotometer (AAS) equipped with a
graphite furnace.

-
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Method:

Reference:

Principle:

Sampling Procedure:

Sampling Recovery
Procedures:

Analytical Procedure:

HORIZON AIR MEASUREMENT SERVICES, INC.

CARB Method 429

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 PAH 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.

Oven

Cyclone (Optional)

i m | —— Filter Assembily

i Sorbent Module
(water cooled)

|

Impingers in ice Bath:
H20 or Ethyiene Glyco! in #1
Sitlca Gelin#3

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 all™
samples in known quantities, matrix-specific extraction of the sample with appropriate
organic solvents, preliminary fractionation and cleanup of extracts and analysis of the
processed extract for PAH using high-resolution capillary column gas chromatography
coupled with either low resolution mass spectrometry (HRGC/LRMS), or high resolution
mass spectrometry (HRGC/HRMS).

Page 1
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Method:

Reference:

Principle:

Sampling Procedure:

Analytical Procedure:

HORIZON AIR MEASUREMENT SERVICES, INC.
CARB Method 430

Determination of Formaldehyde and Acetaldehyde Emissions From
Stationary Sources

CARB Method 430

A sample of the source effluent is withdrawn from the stack through a
series of two midget impingers containing 0.05 percent 2,4-
dinitrophenol-hydrazine (DNPH). Aldehydes react with the DNPH
solution by nucleophilic addition on the carbonyl followed by 1,2-
elimination of water and the formulation of 2,4-dinitrophenylhydrazone.

Prior to field sampling, four reagent blanks of the impinger solution are
analyzed to verify anticipated reagent blank levels. In this method, 10
mls of the DNPH solution is placed into each of two midget impingers.
Note: The DNPH solution must be used within 48 hours from makeup.
The third impinger contains silica gel. The impingers are then placed
in an ice bath. A leak check is performed by blocking the inlet to the
impinger train. Any indication of a leak is considered unacceptable.

Initial dry gas meter readings and barometric pressure are recorded for
each run. A constant flow rate of approximately 0.5 liter/minute is
maintained' during the sample run. Readings (dry gas meter,
inlet/outlet temperature, sample flow rate and total cubic feet of
sample) are recorded every ten minutes. Ice is added during the run
to keep the temperature of the gas leaving the impingers at or below 68
degrees fahrenheit. At the conclusion of each run, the pump is turned
off and the final dry gas meter readings are recorded. A final leak
check is not required.

The contents of the midget impingers are recovered into their original
containers. Two mls 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.

Page 1
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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 CVAAS and
metals species using AA or ICP. )

The sampling train is shown in the figure. The sample is drawn isokinetically through a heated
glass nozzle/probe. The probe is connected to a heated quartz filter which is then connected
to an impinger train by Teflon tubing or glass. The train consists of one modified impinger
(1st) and one standard Greenburg-Smith impinger (2nd) which contain 100 ml of 5%
HNO,/10% H,0, solution each; one empty modified impinger (3rd); and two modified
impingers (4th and 5th) with approximately 100 ml of 4% KMnO,/10% H,SO,, 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.

L1-9EY

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. 1N HNO, into
a Nalgene container.

Container #3 - The contents of impingers 1 and 2 and the filter back half are rinsed two
times with 0.1N HNO, into a precleaned glass sample bottle.

Container #4 - Impinger 3 is rinsed with 0.1N HNO, into a precleaned sample bottle.

Container #5 - Impingers 5 and 6 are rinsed with acidified potassium permangenate"ixdlto a
precleaned glass sample bottle.

Container #6 - If visible particulate is present, impingers 5 and 6 are rinsed with 25 ml of
8N HCI followed by 200 ml of DI H,O in a glass sample container.

A blank train and reagent blank are collected and analyzed in the same manner as the samples.

An acid digestion is performed on sample containers 1, 2 and 3. An aliquot (10%) is removed
for mercury analyses. The remaining samples are analyzed for individual metal species using

[CAP or AA. Containers #4, 5, 6 and the container 1, 2 and 3 aliquots are analyzed for
mercury using CVAAS.

o)
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Tandem Gas Chromatographic/Mass Spectroscopic~Electrolytic
Conductivity Detector (GC/MS~ELCD) Method for
Determination of Total Sulfur in Gas Sawmples

AtmAA, Inc.
03-060

3/30/93

Tnis wethod measurss selectaed reduced sulfur species, including but
not limited to hydrogen sulfide, carbonyl sulfide, methyl
mercaptan, ethyl nercaptan, dimethyl sulfide, carbon disulfide,
izoprepyl wercantan, n-propyl mercaptan, and dimethyl disulfide in

aseous sample matrices using gas chromatographic separation and
a wass spectrometric and electrolytic conductivity detector (ELCD),
winare the ELCD measures hydrogen sulfide only. A non-polar methyl
zilicon capillary gas chromatographic column is used for component
separation and selected ion monitoring is used for component
gquantification. Component guantification 1s obtained wusing a
aulti-compcnent axternal standard prepared by Scott Specialty
Guses. The lowsr detection limit varies by component but is at
least 0.1 ppuv ethyl nercaptan (component of lowest sensitivity)
for a 0.31 ml sample volume injection. The upper quantitation
limit has not Dbeen determined but is at least beyond 80 ppnv
dimetnyl disulfide, for which response remained linear from 0.1
2Spav to 30 ppnv.

Adydrogen sulrfide is aeasured using an =zlectrolytic conductivity
detector operated in the oxidative sulfur wmode. A Chromosil 310
column, operated iscthermally at 45°C. is used to separate H.S from
other sulfur components. A fixed volume loop injection is usad in
a2 analysis for H_S.

Louar Detection Liwmits (LOLs):
Usiny a 1 wl injection volume Ior ©H.5 by e<iectrolytic
conductivity detector and G.40 ml ianj=action voluwe tor GC/M3
measuraed sulfur compounds, the following LDL’s are obtaineds-

(peEmv)
dydrogen sulfide 0.5
Carbonyl sulfide 0.03
Hdethyl mercaptan 0.03
Ethyl mercaptan 0.04
Oimethyl sulfide .02
Carbon disulfide 0.02
i-prepyl mercagtan 0.03
a-orcoyl nsrcagtan VR
Diwethyl disulfide 0,02



mfalpasnts

A dewl2tt~Packard 53830 series II gas chromatograph (GC), Hewlastt-
fackard 5971A Mass Selective Detector, 486 MS/DOS computer and HP
cperating software are used for all sulfur species except H,S. The
GC is fitted with a heated 6-port Valco 1/16" 1line, sample
injection wvalve. All gas transfer lines to the sample loop are
fused silica lined Restek tubing. The fixed volume (0.40 ml)
sample loop is Teflon. The transfer line from the valve to the GC
coluwn is cleaned and treated blank 0.53 mm CD fused silica line
with polyimide coating.

H.8 1s measursed using a Varian 1400 GC with the Hall oxidative
guurtz tube furnace and electrolytic cell attached. Nitrogen is
used as carrier and oxyygen is used as the combustion gas.

dulti~component gassous standards are prepared by Scott Specialty
Jas aind are containcd in two separate aluminum cylinders and a
Scctry IV canister as follows:

Cylinder A (CAL12250) Cylinder B (CAL3563)
Zarbonyl sulfide 15.2 ppav Hydrogén sulfide 12.3 ppmv
gyl mercaptan 13.4 ppav Methyl mercaptan 22.6 ppmrv
Cacbon disulfide 16.1 ppav Dimethyl sulfide 20.3 ppmv

Dimethyl disulfide
Scotey IV (mix 252)
Hdydrocgan Sulfide 93.3 ppuv
Ga3 tight clean glass volumetric syringes of 10, 20, & 50 ml
capacity, with smooth glass barrel (not sintered glass) are used to
wake volumetric dilutions of sampls or standard.

30,8 ST paramekers:

Dwell per ion sturt tiae Ions
Group l: 75 msec. 8.0 min. 50
Group 2: 75 msec. 10.0 min. 47 ,48,64
Group 3: 75 msec. 14.5 min. 47,62,76,78,43,61
Group 4 75 msec. 19.5 min. 79,94,122,142,1556,
128

Conponents monitored:

Group 1l: carbonyl suliide
group 2: umethyl aercaptan
Group 3: =2thyl mercaptan, dimerhyl ddsulfide, carbon
disulfide, isopropyl mercaptan, n-propyl mercaptan
Group 41 dimetnyl sulfide
b

Pty




Couponant fuantitation ion Confirmation icn

carbonyl sulfide 60 none
methyl mercaptan 47 48

2tinyl mercaptan 62 47
dimethyl sulfide 62 47
carbon disulfide 76 78
izo-propyl mercaptan 76 43,47,61
n=-propyl mercaptan 76 . 43,47,51
dAimethyl disulfide 94 79

Sulfur dioxide is analyzed by monitoring mass 64 which is included
in Sreup 2 ions.

Cualibratbion:

Gaseous standards can be analyzed prior to or after a set of
suaples. Response factors are determined from a single point
standard calibration. Multi-point calibrations are performed to
varily linearity. Ccasistancy cf standard response with continuing
calibrations is observed to indicate performdnce of multi-point
calibration.

Sswples contalning cowponents at less than the stated LDL can be
analyzed by crycgenically focusing a measured volume of gaseous
uxmpl~ cnto a glass bead filled Teflon loop immersed in liquid
LICGON. The sauple is thermally transferred upon injection by
izmersing the sample loop in near boiling temperature water. The
LIL obtained by this technique is calculated as:

LDLeye = (cryo volume/0.40)*LDL, ,,

A“"eptuble volumes for cryocgenic concentration range from 3 to 100
ml. and ars dsterained bused on amounts of other components in the
sawple such as water, cacbon dicxkide or hydrocarbons.

FProcedurs:

A wvolunmstric sample of landfill or source collected gas is
trunsferced froam a Tedlac® bag to the é-port valve 1nJect10n line
using a glass syringe of approximately 10 ml. A Teflon loop orf
G.40 ml wvolume 1s used to inject the sample. When samples
cencentrations exceed that of the standarxrd, appropriate volumetric
cample dilutions are made using the glass syringes with dry
nitrogen diluent. Immediately after sample injection, the GC/MS is
started. Standards are analyzed in the same manner as samples.
Appropriate component peuks are monitored and integrated after
sample analysis data set has keen obtained.

on sulfide is measured using the electrolytic conductivity

Aydroge
Jdetzctor by a separate direct fixed loop valve injection using
necatesd Tieflon loop, transter lines, and Teflon Chromosil 310 GC
ooz .

02



& regponse factour for a standard ccuponent is calculated as:
rf = std. amt. / std. area

Sauple concentration is calculated using the response factor:
conc. = rf X saumple area

At least 10% of samples in a sample set, or minimum of one sample
wer Set are analyzed twice to determine precision. A separate
ireport showing repeat analyses results is included with an
snalytical report of sulfur cowmponent concentrations par each
sample set. Repeat analyses must agree within +/- 10% except for
component concentrations less than 1 ppmv. A nitrogen blank is
sralyzed between standards and samples to verify that there is no
conponant carry-over. Sanples are analyzed as soon after they are

.-ed as possible, preferably same day and within four hours of

:ction. Data is being gathered to determine stability of
fentur compounds in Tedlarc® bag containers in an effort to extend
susiple holding time. Samples ara usually analyzed before standards
to prevent carry-over, since wmost sulfur components measured in
landfill gas saaples are lower in concentration than those in the
slandacds.

Se/MS Analysis Conditions:

&C conditions: a 30 M x 0.2 ma, 0.50 um film methyl silicon POWA
coluwsn from Hewlett-Packard is tewmperature programred as follows:

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

Valve oven Temp. 150 degreses C
3C/¥S8 transfer line 180 degrees C
Carrier gas i3 helium, pressure regulated at 21 psi.

43 Conditions:

“S calibraticn is performed pericdically prior to performing
tnualyses using PFTEA (perfluoro-tributylamine) as supplied by
Weglart~Packard and as controlled by HP software under the
wld-raing: auto tine groegram.

Solvent delay = 38 win.

Hall Detector/GC Analysis Conditions:

6§ x 1/8" Teflon, Chromesil 310 analytical column
45 degrees C, isothernal

Valve oven & transfer line Temp. 105 degrees C.
Carrier gas is nitrogen, flow rate 18 cc/min.
Oxygen oxidation gas, flow rate 18 cc/min.

cuartz kube oxidaticn oven Temp. €50 degrees C.
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Designation: D 3588 ~ 98 (Reapproved 2003)

Standard Practice for

Calculating Heat Value, Compressibility Factor, and Relative

Density of Gaseous Fuels’

s tandard 15 wsued under the fixed designadon 1 3588 the mumber immediately ollowing the destgnation indicates the year of
origmal adoption or, in the case of revision, the year of ast revision. A number in parentheses indicates the vear of Tast reapproval, A
supersenpt epstlon (€) indreates an editorial change sinee the Jast revision or reapproval,

1. Scope

1.1 This prictice covers procedures for calculating heating
vilue, relative density, and compressibility factor at basc
conditions (14.696 psia and G0°F (15.6°C)) for natural gas
mixtures from compositional analysis.? It applics to all com-
mon types of utility gascous fucls, for example, dry natural gas,
reformed gas, oil gas (both high and low Btu), propanc-air,
carburcted water gas, coke oven gas, and retort coal gus, for
which suitablc methods of analysis as described in Scction 6
are available. Calculation procedures for other base conditions
arc given,

1.2 The valucs stated in inch-pound units are to be regarded
as the standard. The SI units given in parentheses arc for
information only.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It iy the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 1717 Mcthod for Analysis of Commercial Butanc-Butene
Mixturcs and Isobutylenc by Gas Chromatography®

D 1945 Test Mcthod for Analysis of Natural Gas by Gas
Chromatography’

D 1946 Practice for Analysis of Rcformed Gas by Gas
Chromatography®

D 2163 Test Mcthod for Analysis of Liquctied Petroleum
(LP) Gases und Propane Concentrates by Gus Chromatog-
raphy®

! This practice is under the jurisdicton of ASTM Committee DO3 on Gaseous
Fuels and s the direct responsibifity of Subcommitice DU3.03 on Determination ot
Heatng Value and Relative Density of Gaseous Fuels.

Current edition approved May [0, 2003, Published May 2003, Onginally
approved tn T998. Last previous edition approved in 1998 as [) 3588 - 98,

<A more rigorous caleulation of Zi1/%) at both base conditons and higher
pressures can be made using the caleulation procedures n “Compressibility and
Seper Compressibihty for Natural Gas and Other Hydrocarhon Gases.” Amentcan
Cias Assovtion Transmisaion Moeasarement Comnuttee Report 5, AGA Gt No.
NOQ:285, TSNS AGAL 1515 Wilson Blvd.. Arhington, VA 22209,

CDieontinued. See IS bl Buok of ASTM Stidords. Vol 03,01,

Ao Book of ASTM Swadards, Vol 83,06,

* itied Book of ASTM Standards, Vol G301,

D 2650 Test Method for Chemical Composition of Gases by
Mass Spectrometry®

2.2 GPA Standards:

GPA 2145 Physical Constunts for the Paraffin Hydrocarbons
and Other Components in Natural Gas®

GPA Standard 2166 Mcthods of Obtaining Natural Gas
Samples for Analysis by Gas Chromatography®

GPA 2172 Calculation of Gross Heating Value, Relative
Density, and Compressibility  Factor for Natural Gas
Mixtures from Compositional Analysis®”

GPA Standard 2261 Mcthod of Analysis for Natural Gas and
Similar Gaseous Mixtures by Gas Chromatography”

GPA Technical Publication TP-17 Table of Physical Prop-
crties of Hydrocarbons for Extended Analysis of Natural
Gascs”

GPSA Data Book, Fig. 23-2, Physical Constants®

2.3 TRC Document:

TRC Thermodynamic Tables—Hydrocarbons®

2.4 ANSI Standard:

ANSI Z 132.1-1969: Base Conditions of Pressure and
Temperature for the Volumetric Mcasurcment of Natural
Gas?!"

3. Terminology
3.1 Dcfinitions:
3.1.1 British thermal unit—the defined International Tubles
British thermal unit (Btu).
3.1.1.1 Discussion—The dcfining relationships are:
| Btuelb ' = 2.326 Jog ' (exact)
I'lb — 453.592 37 g (exact)

“ Available trom Gas Processors Association, 6526 k. 60th, Tulsa, OK 74145,

TThe aole soarce of supply of the program in cither BASIC or FORTRAN
suitable for ranmng on computers known to the committee at thus time 1» the tas
Processors Association. 1 you are aware of afternative sapphiers, please proside this
formation o ASTM International Headguarters. Your comments will reecive
caretul consderanion it a meeting of the responsible technical conumitice ', which
you may attend.

* Acalable trom Thermodynamics Research Center. The Texas A&M Univerauy,
College Station, TN TT843-310 1.

" Availuble from the American Nattonal Standards Eastiore, 23 W, J3nd St bth
Floor, New York, NY 10034, ’

* Supportmg data have been liled i ASTM International Headguarters and may
he obtumed by requesting Research Report RR: DO3- 1007,

opyr.ght % ASTM Intematicnal, 100 Barr Harbor Drive, PC Box C700, West Censhoracken, PA 19423-2959, Uinied Ctates.

Copyright by ASTM Int'l (all rights reserved);

Reproduction authorized per License Agreement with (): Mon Apr 19 17:06:32 EDT 2004
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By these relationships, 1 Btu = 1 055.055 852 62 J (exact). For 3.2.1.18 m—mass flow rate
most purposes, the value (rounded) | Btu = 1055.056 ] is 3.2.1.19 p—number of components
adcquate. ? 2.1.20 P—pressure in absolute units {psia)
3.1.2 compressibility factor (z)—the ratio of the actual 3.2.1.21 (—ideal cnergy per anit time released as heat

volume of a given mass of gas at a specified temperature und ~ upon combustion

pressure to its volume calculated from the idcal gas law under 3.2.1.22 R—-gas constant. 10.7316 psia. ft'/(1b mol=R) in this
the same conditions. practice (based upon R =~ 8.314 4R J/(mol-K}))
3.1.3 wross heating value—the amount of energy transferred 3.2.1.23 (sut)—denotes saturation value
as heat from the complete, ideal combustion of the gas with air, 3.2.1.24 T—absolute temperature, °R - °F ~ 439.67 or K -
at standard temperature, in which all the water formed by the — °C = 273.15
reuction condenses to liquid. The values for the pure gases 3.2.1.25 /T, P)—value dcpendent upon temperature and
appear in GPA Standard 2145, which is revised annually. If the  pressure
gross heating value has a volumetric rather than a mass or 3.2.1.26 J'—gas volumetric tlow ratc
molar basis, a base pressure must also be specified. 3.2.1.27 y-——mole fraction
3.1.4 net heating value—the amount of energy transferred 3.2.1.28 Z—gas compressibility factor repeatability of prop-
as heat from the total, idcal combustion of the gas at standard crty
temperature in which all the water formed by the reaction 3.2.1.29 d—rcpeatability of property
remains in the vapor state. Condensation of any “spectator” 3.2.1.30 p—density in mass per unit volume
water does not contribute to the net heating value. It the net 3.2.1.31 2;’_, —property summed for Components |
heating value has a volumetric rather than a mass or molar  through n, where # represents the total number of components
basis, a base pressure must also be specified. in the mixturc
3.1.5 relative density—the ratio of the density of the gas- 3.2.2 Superscripts:
cous fuel, under observed conditions of temperaturc and 3.2.2.1 id—ideal gas value
pressure, to the density of dry air (of normal carbon dioxide 3.2.2.2 /—liquid
content) at the same temperature and pressure. 3.2.2.3 g-—valuc at saturation (vapor pressure)
3.1.6 standard cubic foot of gas—the amount ol gas that 3.2.2.4 "—rcproducibility
occupics 1 ft' (0.028 m?*) at a temperature of 60°F (15.6°C) 3.2.3 Subscripts:
under a given base pressure and cither saturated with water 3.23.1 a—valuc for air
vapor (wet) or fice of water vapor (dry) as specified (sce ANSI 3.2.3.2 a—rclative number of utoms of carbon in Eq |
Z 132.1). In this practice, calculations have been made at 3.23.3 h—rclative number of atoms of hydrogen in Eq |
14.696 psia and 60°F (15.6°C), because the yearly update of 3.2.3.4 ¢—relative number of atoms of sulfur in Eq |
GPA 2145 by the Thermodynamics Rescarch Center, on which 3.2.3.5 j—property for component j
thesc calculations arc bascd, arc given for this buse pressure. 3.2.3.6 ir—non-idcal gas property for component i
Conversions to other base conditions should be made at the end 3.2.3.7 jj—non-idcal gas property for mixture of 7 and /

of the calculation to reducc roundoft crrors.

3.23.8 jj—non-ideal gas property for component j
3.1.7 standard temperature (US4)—60°F (15.6°C).

3.2.3.9 w—valuc for water

3.2 Svmbols: 3.2.3.10 t—propcrty for Componcnt |

3.2.1 Nomenclature: 3.2.3.11 2—property for Component 2

3.2.1.1 B—sccond virial coefficient for gas mixture 4. Summary of Practi

3212 \/B—,, —summation factor for calculating real gas : .y of Practice

correction (alternate method) 4.1 The idcal gas hcating value and ideal gas rclative

3.2.1.3 (cor)—corrccted for water content density at base conditions (14.696 psia and 60°F (5.6°C)) arc

3 2.1.4 (dry)—valuc on watcr-free basis calculated from the molar composition and the respective ideal

32.1.5 d—denslty for gas relative to the density of air. gas values for the components; these values arc then adjusted
3.2.1.6 d"“—idcal relative density or relative molar mass, by means of a calculated compressibility factor.

that is, molar mass of gas rclative to molar mass of air

" - 5. Significance and Use
3.2.1.7 G"'~—molar mass ratio

5.1 The heating value is a meusure of the suitability of a

3.2.1.8 HY —ypross heating value per unit mass L T

3219 H¥ —gross heating value per unit volume !)llr&. a8 or a gus mni‘tunc for use as l tucl; it mdngutcs th.c
3.2.1.10 HY —gross heating value per unit mole .xrpo'm.n of cnerey 'that' o be Obm.mCd - hc?" by hu.rnmg_ o it
a1 1 /"l et heating value per unit mass qt gdb.‘Fgl:‘lle‘ﬂb lzc.ltl‘ng :lgcqts, thf: ‘rclutlvc mcr:t§ pt Zases
;: L1a /I'f.'/ ....... net heating value per unit volume from difterent sources and having different compositions can
e i -

be compared readily on the basis of their heating values.
3.2.1.13 /Y —net heating value per unit mole Therefore, the heating value is used as a p:‘lran}crcr for
3.2.1.14 a, b, ¢c—in Eq 1, intcgers required to balunce the determining the price of gas in custody transter. It is also an
cquation: C, carbon; H, hydrogen: S, sulfur; O, oxygen essential factor in calculating the efficiencies of encrgy con-
3.2.1.15 tidj—ideal gas state version devices such as gas-fired turbines. The hcatiné values
3.2.1.16 (lj—liquid phase of'a gas depend not only upon the temperature and pressure.
3.2.1.17 M—molar mass but also upon the degree of saturation with water vapor.

2
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Howcver, some calorimetric methods for mcasuring heating
vatues are based upon the gas being saturated with water at the
specitied conditions.

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

6. Methods of Analysis

6.1 Determine the molar composition of the gas in accor-
dance with any ASTM or GPA method that yiclds the complete
composition, cxclusive of watcr. but including all other com-
punents 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 componcnts
(that is, not morc than a total of 2 % reported as groups of
componcnts such as butancs, pentanes, hexances, butenes, and

so forth). Any group used must be one of those listed in Table
| for which average values appear. The following test methods
arc applicable to this practicc when appropriate for the sample
under test: Test Methods D 1717.D 1945, D 2163, und D 2650.

7. Calculation—Ideal Gas Values; Ideal Heating Value

7.1 An ideal combustion reaction in general terms for fuel
and air in the ideal gas state is:
CHS D + ta + W4+ Oy aCOMi) = (23 HA0 {id or /)
+ SOMiel) 0

where /i denotes the ideal gas state and / denotes liquid
phase. The ideal net heating value results when all the water
remains in the ideal gas state. The ideal gross heating value
results when all the water formed by the reaction condenses to
liquid. For water, the reduction from H.O(id) to H.O(/) is H

TABLE 1 Properties of Natural Gas Components at 60°F and 14.696 psia®

Ideal Gross Heating Value® Ideal Net Healting Value Summation
Molar Mass, Malar Mass, " " " ~ —~ y Factor. b
Compound Formula lb-lbmol *®  Ratio, G¢ HY, HS HY, ] e, He, ne, act b
kJ - mol”* Bty - fbm! Btu - ft™* kJ-mol ' Btu-ibm' Bty ft psia

Hydrogen H, 2.0159 0.069 60 286.20 6 1022 3242 241.79 51 566 273.93 0
Heium He 4.0026 0.138 20 0 0 0 0 0 0 0
Water H.0 18.0153 0.622 02 44.409 1059.8 50.312 0 0 0 0.0623
Carbon monoxide co 28.010 0.967 1 282.9 4342 320.5 282.9 4342 320.5 0.0053
Nitrogen N, 28.0134 0.967 23 0 0 0 0 0 o] 0.0044
Oxygen o, 31.9988 1.104 8 0 Q 0 ¢} 0 0 0.0073
Hydrogen sulfide H,S 34.08 11767 562.4 7094.2 637.1 517.99 6 534 586.8 0.0253
Argon Ar 39.948 13793 0 0 g 0 0 0 0.0071
Carbon dioxide CO. 44.010 15196 0 a 0 0 0 s} 0.0197
Arr £ 28.9625 1.0000 0 0 0 0 0 0 0.0080
Methane CH, 16.043 0.553 92 891.63 23 891 1010.0 802.71 21511 909.4 0.0116
Ethane CyHq 30.070 1.038 2 1562.06 22333 1769.7 1428.83 20429 1618.7 0.0239
Propane C,Hy 44.097 1.5226 2220.99 21653 2516.1 2043.3 19 922 2314.9 0.0344
-Butane CuHyy 58.123 2.006 8 2870.45 21232 3251.9 2648.4 19 590 3000.4 0.0458
n-Butane CaHan 58.123 2.006 8 2879.63 21300 3262.3 2657.6 19 658 3010.8 0.0478
-Pentane C:Hyz 72.150 24912 35315 21043 4000.9 3265.0 19 456 3699.0 0.0581
n-Pentane CsHyz 72.150 24912 3535.8 21085 4008.9 3269.3 19481 3703.9 0.0631
n-Hexane C,Hue 86.177 2.9755 4198.1 20 943 4755.9 3887.2 19 393 4403.9 0.0802
n-Heptane C;H.q 100.204 3.459 8 4857.2 20 839 5502.5 4501.9 19315 5100.3 0.0944
n-Oclane CyHin 114.231 3.944 1 5515.9 20 759 6248.9 5116.2 19 256 5796.2 0.1137
n-Nonane CyHaq 128.258 4.428 4 6175.9 20701 6996.5 5731.8 19213 6493.6 0.1331
n-Decane CiaHaz 142.285 49127 6834.9 20 651 7742.9 6346.4 19176 7189.9 0.1538
Neopentane C.Hyy 72.015 24912 3517.27 20 958 2985 3250.8 19 371 3683
2-Methylpentane CuHia 86.177 29755 4190.43 20 505 4747 3879.6 19 355 4395 0.080
3-Methylpentane C.H4 86.177 29755 4193.03 20918 4750 38822 19 367 4398 0.080
2,2-Dimethylbutane CiHag 86.177 29755 4480.63 20 356 4736 3669.8 19 306 4384 0.080
2,3-Dimethylbutane CyH:a 86.177 29755 4188.41 20 895 4745 3877.5 9 344 4393 0.080
Cyclopropane C,H, 42.081 1.4529 2092.78 21381 2371 1959.6 20 020 2220 P -
Cyclobutane C,Ha 56.108 19373 2747.08 21049 2747 2569.4 19688 2911
Cyclopentane C:Hyg; 70.134 24215 3322.04 20 364 3764 3100.0 19003 3512
Cyclohexane CeHqs 84.161 29059 3955.84 20 208 4482 3689.4 18 847 4180 N
Ethyne (acetylene) CyH, 26.038 033990 1301.32 21 487 1474 1256.9 20753 “424 0.021
Ethene (ethylene) C.H, 28.054 0.968 6 1412.06 21 640 1600 1323.2 20278 1499 0.020
Propene (propylene) C.H, 42.081 1.452 9 2059.35 21039 2333 1926.1 19678 2182 0.033
Benzene CeHy 78.114 2.6971 3202.74 18177 3742 31695 17 444 SEN ).069
Butanes (ave) CyHep 58.123 2.606 8 2875 2* 266 3257 2653 19623 3006 C.046
Pentanes (ave) C. Hiz 72,150 2.4912 3534 27 056 4003 3267 “9 469 3702 0.062
Hexanes (ave) CiHqa 86.177 249755 4190 20 904 4747 3879 19 J€3 4395 1.080
Sutenes (ave) CsHg 56.108 1.9372 2716 20811 3077 2538 *9450 2476 1.046
Fentenes (ave) C.Hya 70.134 24215 3375 20 691 2824 3153 19328 3572 0.060

4 Th.s table .s consistent with GPA 2145-89, but 1t 1s necessary to use the vaiues from the mast recent edition of GPA 2145 for custcdy transfer calcy at:ons.
# 1984 Atomic Werghts: C = 12.011, H = 1.00794, O = 15.9994, N = 14.C067, S = 32.06.

< pMoiar mass rato 15 the ratio of the maiar mass of the gas to that of awr.

* Based upon ‘deal reaction: the entry for water represents the total enthalpy of vaponzation.

' Compositon from: F. E. Jones, J. Res. Nal. Bur. Stand.. Vol. 83. 419. 1978,
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- H' . the idcal enthalpy of vaporization. which is somewhat

lurger than the enthalpy of vaporization A, - H!.
7.1.1 Because the gross heating valuc results from an ideal
combustion rcaction, ideal gas relationships apply. The ideal

. . . . T
gross heating value per unit mass for a mixture, H, , is:
4 "
pid . WY L. Wl .
M= ,‘\'" XM, ',,,,,,,:_Zi M ()

where: v, is the mole fraction of Component /. A; is the molar

mass of Component j fiom Tahle 1, and n is the total mumber

of componenls,

712 HY ,is the pure component, ideal gross heating value
per unit mass for Component j (at 60°F (15.6°C) in Table 1).
Values of 2 arc independent of pressure, but they vary with
temperature.

7.2 Lical Gas Density
7.2.1 The ideal gas density, p"l, is:
p“’ = (IR ,i‘| xM, = MPIRT (3)
where: M is the molar mass of the mixture,
M= ,Z. XM (4

P is the base pressure in absolute units (psia), R is the gas
constant, 10.7316 psia.ft“/(lb mol+°R) in this practice, bascd
upon R = 831448 J/(mol*K), T is the basc temperaturc in
absolute units (°R - °F + 459.67). Valucs of the ideal pas
density ut 60°F (15.6°C) and 14.696 psia arc in GPA Standard
2145,

7.3 Ildeal Relative Density.

7.3.1 The ideal relative density o is:

"

o Foxd - X MM,

a=1

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

7.4 Gross Heating Value 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, A :

L g gid
l; i

ist
H,

HY {6)

Hf‘_’, is the purc componcnt gross hcating value per unit
volume for Component / at specified temperaturc and pressure
(60°F (15.6°C) and 14.696 psia in Table |, ideal gas valucs).

7.4.2 Conversion of values in Table | to different pressure
bases results from multiplying by the pressure ratio:

HOWP)y  HP - 14.696) X P69 17)
7.5 Real Gas Talues—Compressibility Fuctor:
7.5.1 The compressibility factor is:
Z00P = ptop o=t MPIRT (8)

where p is the real gas density in mass per unit volume. At
conditions ncar ambicnt, the truncated virial equation of state
satisfactorily represents the volumetric behavior of natural gas:

Z(T.Py=1t + BPIRT )

Copyright by ASTM Iat'l (all rights reserved).
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where 8 is the second virial coctlicicent for the
The second viriul cocflicient for o mixture is:

as mixture.

B=xiB, = xiBy = B, = 2B v s,
i "
SY B, (10}

==

where B, is the second virial cocflicient for Component / and
B, is the second cross virial coefficient for Components i and /.
The sceond virial coeflicients are tunctions of temperature. Eqg
9 can be used with Eq 10 for caleulation of the compressibility
factor for the various pressure bascs. but it is not accurate af
pressures greater than two atmospheres. Special treatment is
not required for H, and He at mole fractions up to 0.01.
Caleulations can be made with B, = 0 for hydrogen and helium.

7.5.2 Eq 9 and Eq 10 for calculation of Z(7.P) for u gas
mixture are rigorous but require considerable calculations und
information that is not always available. An alternative. ap-
proximate expression for Z(T.P) that is more convenient for
hand calculations is:

2P =1 . P[Z 5 VBT

where B, = B,/RT and MB—” is the summation factor for
Component j. Values of \/ B;, at 60°F (15.6°C) appcar in Table
2. The method based upon Eq |1 has been adopted for this
practice.

7.6 Real Gus Densiny:

7.6.1 The real gas density p at a specific temperature and
pressure is:

(n

p = pul/z ‘ '2)

where: p* and Z arc cvaluated at the same temperature and
pressure.

7.7 Real Relative Densipy:

7.7.1 The real relative density o is:

- plp, - MZ,iMZ (3)

7.8 Real Heating Valne—The real heating value is not given
by division of the ideal heating valuc by the compressibility
fuctor. Real gas heating values differ from the ideal gas values
by lcss than one part in 10” at 14.696 psia, which is of the order
of the uccuracy of the heating valucs.

7.9 Grosy Heating Value of Water Wet 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 refiect the presence of water. The
corrected mole fractions are:

yfeort = vl oy

(1)

The mole fraction of water can range from zero up to the
saturated value. The saturated value for v, is, assuming
Raoult’s Law:

X sty - P t15)

where: P7 is the vapor pressure of water (0.256 30 psia at
O0°F (13.6°C)).

7.9.2 Technically, water has a gross heating value, the idcal
cnthalpy of condensation. If only the water that is formed
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451k D 3588 — 98 (2003)

TABLE 2 Example Calculations of Gas Properties at

60°F and 14.686 psia (Gas Analysis on Dry Basis)*

Nor -Division of Hv*/ by Z does not give a real gas heating vadue bat rather an ideal gas heating value per real cubic feet. Any digits carried beyond

| part in 1000 are not signiflicant but only allieviate roundoft error. Although

CO- has a carbon aton. its o © 0 because it is not part of the fuel formula

C . H,S,.
Compound X; B, ¥ Hv! G’ b, X, B Xy x, HY, % G xb,
Methane 0.8302 1 4 0 1010.0 0.553 92 0.0116 0.8302 33208 0 338.5 0.4599 0.009 63
| Ethane 0.0745 2 6 0 1769.7 1.038 20 0.0239 0.1490 04470 0 131.8 0.0773 0.00178
! Propane 00438 3 3 0 2516.1 162260 00344 01317 03512 @ 2405 0.0668  0.001 51
‘ ~Butane 0.0083 4 10 0 3251.9 2.006 80 0.0458 0.0332 0.0830 © 27.0 0.0167 0.000 38
n-Butane 0.0°08 4 10 0 3262.3 2.006 80 0.0478 0.0432 0.1080 0 35.2 0.0217 0.000 52
; ~Pentane 0.0031 5 12 0 40009 249120 00581 00155 00372 0 12.4 00077 0.00018
| n-Pentane 0.0025 5 12 0 4008.9 249120 00631  0.0125 003 0 10.0 0.0062  0.000 16
5 Hexane 0.0030 6 10 47559 297550 00802 00180 00420 O 14.3 0.0089  0.000 24
Helium 0.0003 0 0 0 0 0.138 20 0 0 0 0 0 0.0000 0.000 00
Nitrogen 0.0032 0 0 0 4} 0.96723  0.0044 ] 0 0 0 0.0031 0.000 01
! Carbon dioxide  0.0202 0 4} ¢ 0 1.51960  0.0197 0 0 0 0 0.0307 0.000 40
i
1 Summation 1.0000 12333 44192 0 1179.7 06991 001481
%, = (0.256 36)/14.696 = 0.0174
, G (dry gas) = 0.6991
) Z(dry gas) = 1 — [0.014 81]%(14.696) = 0.9968
; 2Z (dry air) = 1 - [0.0050]%(14.696) = 0.9996
G (dry gas, dry arr) = 0.699%(0.9996)/0.9968 = 0.7011
G (dry gas, sat air) = 0.6991(0.9995)/0.9968 = 0.7010
[ Hv? (dry gas, dry air) = 1179.7 Btudt? ‘
i Hv (sat gas, dry air) = 1179.7(0.9826) = 1159.1 Btuft *
" | - x,, = 0.9826
G" (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)*(14.696) = 0.9964
. Z(sat air) = 1 — [0.9826(0.0080) + 0.0174(0.0623)[%(14.696) = 0.9995
E G (sat gas, dry alr) = 0.6978(0.9996)/0.9964 = 0.7001
| G (sat gas, sat air) = 0.6976(0.9995)/0.9964 = 0.7000
: {HV/2)(dry gas, dry air) = 1179.7/0.9968 = 1183.5 Btuft™
{Hv/Z} (sat gas, dry air} = 1159.1/(0.9964) = 1163.3 Btu-t=>
during the combustion condenscs, then the heat relcased upon O = H B2 (TP @

combustion of a wet gas with dry air becomes:
H (wet gas) = (1 --x, YH! (dry gas) (o)

For watcr-saturated gas, x,. at 60° F (15.6° C) is 0.256 36/P,,
where P,, is the base pressure. Eq 16 is adcquate for custody
transfer applications as a matter of definition. However, this
{ cquation does not accurately describe the cffect of water upon
the heating value. Appendix X1 contains a rigorous ¢xamina-
tion of the ctfect of water.

7.10 Cdlculation of the ldeal Energy Released as Heat:

7.10.1 When multiplied by the gas flow rate, the ideal gross
heating value provides the ideal cnergy released as heat upon
combustion, Q‘" , an idcal gas property:

" mH (17)

where s the mass flow rate. For an idcal gas, the mass flow
. . "‘l
rate is related to the volumetric flow rate, | by:

dr= (18}
und
ot 119)
7.10.2 The ideal gas flow rate is related to the real gas flow
rate by:
' S 4 120)

where Fis the real gas volumetric flow rate and Z(7.P) is the
rcal gas compressibility fuctor at the same 7 and P. Hence,
combining Eq 19 and Eq 20 gives:

5
Copyright by ASTM Int'l (all rights reserved);

Nott I—The ideal energy released per unit time as heat upon com-
bustion, 0" , can be caleulated using the mass fow rate ( Eq 17). the ideal
aas flow rate (Eq 19). or the real gas flow rate (Eq 21), but is always an
ideal pas property. Division of # by the gas compressibility factor Z(7,P)
does not produce u real gas heating value but only atlows calculation of
O using the real yas Nlow rate rather than the ideal gas low rate.

8. Precision

8.1 The properties reported in this practice derive from
experimental enthalpy of combustion measurenients which, in
general, are accurate to ! part in 1000. The extra digits that
appear in the accompanying tables alleviate problems associ-
ated with roundott errors and internal consistency, but they are
not significant. Table 3

8.2 The values of propertics in this practicc are thosc that
appear in GPA Standard 2172-97, Fig. 23-2 of the GPSA
Enginecering Data Book, GPA TP-17, and the TRC Thermody-
namic Tubles—Hydrocarbons. GPA Standard 2145 is updated
annually and the values in that standard should be used in all
calculations.

Nu:tr 2—Three sources of error must be considered: errors in heating
values of the components. crrors in the caleulated compressibility factor.
and crrors in the composition. The uncertainty (twice the standard
deviation) of the deal gas heating values for components should be
0.03 %%, Such crrors affect the bias and the agreement between caleututed
and measured heating values. but they do not alfect the precision. Error in
the caleuluted compressibility factor varies with the composition of the
aas. but for natural gas. this error should be less than 0.03 % and
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TABLE 3 Example Calculations of Gas Properties at 60°F and 14.696 psla (Gas Analysis on Wet Basis)"

Nort- Division of B by Z does not give a real gas heating value but rather an ideal gas heating value per real cubic feet, Any digits carried beyond
I part in 1000 are not significant but only allieviate roundoft error. Although €O, has a carbon atom. its « - 0 becausce it is not part of the fuel formula

CHSy
Compound X u, B, Y Hy)' G b, Xex, Iy X, X, 1V X G b,
Methane 08157 1 4 0 10100 055392  0.0116 08157 32629 O 8239 04518 000946
Ethane 0.0732 2 6 0 1769.7 1.038 20 0.0239 0.1464 0.4392 0 129.5 1.0760 0.001 75
Propane 0.0431 3 8 0 2516.1 1.822 60 0.0344 0.1204 0.3451 0 <08.5 0.0657 0.001 48
#Butane 00082 4 10 0 32519 200680 0.0458 00326 0.0816 0 26.5 00164  0.00037
n-Butane 0.0106 4 10 Q 3262.3 2.006 80 0.0478 0.0424 N.1061 0 54.6 0.0213 1.000 51
~Pentane 0.0030 5 12 ] 4000.9 2.491 20 0.0581 0.0152 1.0366 0 122 0.0076 0.000 “3
a-Pentane (.0025 5 12 0 40089 249120 00631  0.0123  0.0295 0 9.8 0.0061 0.000 15
Hexane 00029 6 14 0 47559 297550 00802  0.0177 00413 0 14.0 0.0088  0.000 24
Helium 0.0003 0 0 0 4] 0.138 20 0 [ 0 0 0 0 o]
Nitrogen 0.0031 0 0 0 0 0.967 23 0.0044 0 0 0 0 0.0030 0
Carbon dioxide  0.0198 0 0 0 Y] 1.51960 0.0197 [¢] 0 0 o] 0.0302 0.000 39
Water 0.0174 0 0 0 50.3 0.622 02 0.0623 a 0 0 0.9 0.0108 0.001 09
Summation 1.0000 1.2118 4.3421 0 1160.0 06977 0.015 64
AG" (sat gas) = 0.6977
Z (sat gas) = 1 - [0.015 64]%(14.696) = 0.9964
Z (dry air) = 1 - [0.0050)(14.696) = 0.9996
G (sat gas, dry air) = 0.6977(0.9996)/0.9964 = 0.6999
HV (sat gas, dry air) = 1160.0 - 0.9 = 1159.1 Btu-ft=?
Z (sat air) = 1 - [0.9826(0.050) + 0.0174(0.0623))*(14.696) = 0.9995
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-i™®
nepligible compared to errors arising from uncertainty in composition. In SH | -
this practice, the crrors in the hieating values of the components and the 2l V (_H’T)—/E [H,"’&\',,]~ (23)

caleulated compressibility fictor, Z, are neglected. The precision of the
method is related to the repeatability and reproducibility of the analysis.
An example appears in .

Nor 3. -l is cssential to include all components in the gas sample that
appeur with mole fractions greater than or cqual to 0.001 in the analysis.
Some routine analyses do not determine compounds such as He und H,S,
but these compounds arc important to the calculations.

8.3 Repeatability:
$.3.1 If all the components arc analyzed and the results arc
normalized, then the repeatability of the heating value. 8/ is:

oH ! < el f 2 a1

7\ Hul).!f_zi ((H" H)ox] (&)

4.3.2 If the results of the analysis arc madc 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

where dx; is the repeatability of the method of analysis for
Component j. The differences between heating values calcu-
fated from successive pairs of analysis performed by the same
opcerator using the same samplc of gas and the same instrument
should exceed 28H in only 5 % of the tests when A is taken
as once standard deviation,

8.4 Reproducibility—The reproducibility 8H" is calculated
from Eq 22 and Eq 23 using 8x’,, the reproducibility of the
method of analysis for Compound /. The ditference between
heating values calculated from analysis obtained in different
laboratorics is expected to cxceed 8H' for only 5 % of the
analyscs.

APPENDIXES

(Nonmandatory Information)

X1. EFFECT OF WATER UPON THE HEATING VALUE

X 1.1 Custody transfer of natural gas uses a simple pricing
cquation that states that the cost of gas is the rate of energy
released upon combustion multiplied by the price of gas per
encrgy unit multiplied by the time or accounting period. The
rate of energy relcased upon combustion is the product of the
heating value of the gas and the flow rate of the gas. The flow
rate of the gas requires knowledge of the compressibility factor
and the relative density of the gas. All three custody transfer
propertics (heating value, compressibility factor, and relative

Copyright by ASTM Int'l (ail rights reserved);

density) can be calculated from the composition given pure
componcent property tables. The equations for calculating the
propertics of dry natural gas arc well known, but this appendix
also presents an account of the etfects of water contained in the
gas and in the air used to burn the gas.

X1.2 The heating value of a natural gas is the absolute
vafue of its cnthalpy of combustion in an idcal combustion
reaction. The heating value is, therefore, an ideal gas property
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4y D 3588 - 98 (2003)

that can be calculated unambiguously from tables of pure
component values and it has no pressure dependence,

X1.3 An ideal combustion rcaction with fuel und air in the
ideal gas state and the possibility of water in the tuel and air is:
CH S ) = (e + Bid + )+ €0

-~ 0.043 83 — R + yHT -~ e)Ar (i) (XY

= JOO0T 624 — Bed — YN €)= A vy x, 3 JCOatid)

A 3728 THa = B e g i vy YO NGd) -

= 1 HAO ieh)
= a2 0.001 02t = Bt + il + € = x A vy -1 ) COL)
+ o HO e+l HLO (1) + ySOstiel)

+13.728 T3 + B+ Y1+ €)
Lor /(= xy = X Natid)

+ 0.043 83t + BrA + YN + e)Ar (id) + (o + Brd + v)eOtid)

where: a, B, and vy arc stoichiometric cocflicicnts, € is the
fraction excess air, the composition of air is assumed to be that
of Table X 1.1, #¥ and the moles of water contained in the gas,
i are the moles of water contained in the air, i, are the moles
of water contained in the product gas mixture, n! are the moles
of gas that actually condense, X,. is the mole fraction of CO, in
the gas, and x, is the mole fraction of N, in the gas. If air has
been injected into the gas, it is assumed that the cffect is
accounted for in the excess fraction e. Fuel gas mixtures would
have non-intcger values of o, B and «.

X1.4 It is customary to definc hypothetical reference states
for the water formed by the reaction denoted by Eq | (as
opposed to “spectator” water that enters the reaction carricd by
the gas or air). If we assumc that the water formed in the
rcaction remains in the ideal gas state, the hecating valuc 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 valuc is greater than the
net heating value by the ideal enthalpy of vaporization for
water:

heating value (gross) — heating value (net) = H, (id) - H /)
(X1.2)

where:

H ~ cnthalpy,

[ - liquid state, and
W~ water.

The quantity H, id) ~ H (/) is the ideal enthalpy of
vaporization tor water.

XL5 It is possiblc to caleulate a real gas heating value
rather than using a hypothetical state, but the calculations are
tedious, the numerical values are negligibly ditferent, and the
mathematical simplicity of the defining equation is lost. Tt is
customary in the gas industry to use gross heating valuc for
most calculations, so for the remainder of this appendix, the
term “heating value™ refers to the gross value,

X1.6 [Lq 7 in Scction 7 provides the recipe to convert the
heating value trom one base pressure to another. Note that
when using Eq 7, A, should be calculated using the values
from Table | before converting the pressure: the individual
values in Table | should not be converted. Conversion to
another temperature is more complicated. Heating value data
exist at 25°C based upon the reaction:

Co S i) + (@ + B4 + y)Ouid) = «COLd) + (BIHL0 (/)
+ ySOutid) (X1.3)

X1.7 The experiments usc pure oxygen and are corrected to
stoichiometric proportions. It is necessury to correct the sen-
sible heat cffects to arrive at a different temperature:

Ha"'(Ty = Hi' (25) = f HZ o S (X1.4)

where:
,Z Gl oGy + BCHo + Y ko, (XL5)
2; C;I.i = (7‘..’( iy, "0 B4+ 7)(-»;:{()_. {X1.6)

and; C,’;' is the ideal specific heat at constant pressure, »
denotes rcactants and #' denotes products.

TABLE X1.1 Example Calculation of Precision

Repeatability Reproducibility

Composition, HY - Hy — ——

Compound % Blusft 5 ix (( H = H ] » [(H - 1 Jox
4 (Btueft'y? i (Btustr ¥y

Methane 0.8302 169.7 0.0010 0.029 £.0020 0.115 -
Ethane 0.0745 -590.0 0.0002 0.014 0.0004 0.056
Propane 0.0439 -1336.4 0.0002 0.071 0.0004 0.286
Isobutane 0.0083 ~2072.2 0.0001 0.043 0.0002 0.171
Butane 0.0108 -2082.6 0.0002 0.173 0.0004 0.694
Isopentane 0.0031 -2821.2 0.0001 1.080 0.0002 0.318
Pentane 0.0025 -2829.2 0.0001 C.080 0.0002 0.220
Hexane 0.0030 -3576.2 0.0001 0.128 0.0002 0.512
Helum 0.0003 “M79.7 0.0001 0.014 0.0002 0.056
Mitrogen 0.0032 1179.7 0.0001 3.014 0.0002 0.056
Carbon dioxide 0.0202 179.7 0.0002 0.056 0.0004 0223
Tatat 1.0000 0.702 2.307

Copyright by ASTM Int'l (all rights reserved);
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X2. ACCOUNTING FOR WATER

X2.1 1f the gas contains water (or must be assumed to be
saturated) but the compositional analysis is on a dry basis. it is
necessary to adjust the mole fractions to account for the fact
that water has displaced some gas, thus lowcring the heating
value. The mole fraction of water in the gas results from the
definition of relative humidity:

v, WPLP

(Based upon one mole of the fuel C H,S,) where /¥ is the
relative humidity of the gas, P}, is the vapor pressure of water,
and n, denotes moles of water. For saturated gas /7 is unity.
Rearranging Eq X2.1 gives the moles of water:

n, A=) (X2.D)

i, =0 =x,) (X2.2)
The corrected mole fractions then become:
l .y I l . -
TR Bl IR i pepry e IR
(X2.3)
and the hcating value becomes:
N
H = (1 ,v".)E] X (X2.-h

where water is not included in the N components of the
summation. If the compositional analysis dctermines x,.-und
water is included in the V components of the summation:

X
/ : y
Hot o 3 e x HY

=1

(X2.5)

X2.2 Tt is necessary to remove the effect of water because,
although water has a heating value, it is only a condensation
effect. Water carried by wet gas (spectator water) does not
actually condense, and only water formed in the rcaction
contributes to heating value.

X2.3 Accounting for water in the above manner is sufficient
for defined custody transfer conditions. but when trying to
madel actual situations, 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
pases and the remainder condenses. It is possible to account for
these effeets in a gencral manner. To do so, it is necessary to
caleulate %, 8 .1, , and i

T AR S SN U T IS SR U ISPl Bl I o) o4 (X2.6
i = URPUPYH =Xy —x 00 =1 P
W4T IS0 Bed S i ) ] = PP (X2

= AT 8~ Bid oy WL s eI PUPY Y 1P PY

Neb et Bid - yi[00t 62(1 — €)
(X2.§)

oy Hoc =y oy —a i -

=T28THE -~ e) F00RRIY + e+ e) ] PP
loc+ y + vy X wy - x) T (o BA ) 0.000 62()
te)

+3.728 7301 =€)+ 0.043 83(1 + €) + eNPUPY(L = 171

'
n

w '

o= B (X2.9)

where: /1, is the relative humidity of the air. Eq X2.6 and Eq
X2.7 are retormulations of Eq X2.1 to retlect inlet conditions.
Eq X2.8 reflects Eq X2.1 for the saturated product gas (it must
be saturated before any water can condense). Eq X2.9 is a
water balance: B/2 arc thc moles of water formed by the
reaction, . + i, arc the moles of water that enter with the gas
and air, n,, are the moles of water that saturate the product gas,
and »'. arc the moles of water that condensc. Therefore, the
complete correction for the effect of water on heating value is:

HY = H (Eq X2.4 or By X2.5) + (FPUPY  x,- x0) IFPHP)
(X2.10)
= T4 1800+ B/ + ynE ~ W PUPWE - BPIIPY - o+ y
oy, )
(1 -x, X0+ (c+ B +yN3.774 18 + 4774 18 €)]

APV = PO

X2.4 Decpending upon the relative humiditics of the gas and
air, the observed heating value can be greater or smaller than
that calculated using Eq X2.4 or Eg X2.5. A humidity of air
exists for cach gas above which Hv*/ is greater than that
caleulated by Eq X2.4 or Eq X2.5. That critical value depends
upon the gas composition, the humidity of the gas, und the

amount ot excess uir. For pure. dry mcthanc with no cxcess air, -

h, = 0.793 45.

X3. REAL GAS PROPERTIES

X3.1 In principal. we have cnough information to convert
the heating value to a real gas property (it is not necessary to
do so for relative density because the molar mass ratio, G“is

Copyright by ASTM Int'l (all rights reserved);
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\ /H )H ,
Hi " f’“ ‘[,,, I i(:,,, l P (X3
where:
LMy Ak BB .
(‘Tl,) = b (T‘l‘),. =B-Tgp=2RTbgn  IX3.2)

where /7 is the molar volume. The temperature dependence
of b must be defined. but in the custody transter region it is
casy to do so. The products and reactants again correspond to
Cq X1.3.

X3.2 Whilc it is obviously possible fo make the required
calculations to convert the heating value into a real gas

property, it scrves no custody transfer purposc to do so. As we
have scen, the cost cquation is unchanged: the caleulations
while obvious arc tedious. Hv is slightly ditferent from Hi!
hecause the base pressure is low; the likelihood of having all
the information required to usc Eq X3.1 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 the reaction be
cither all gas or all liquid; some of the water formed is in cach
state. Thus, if the detinition is of a hypothetical state, using a
hypothetical real gas rather than an ideal gas state adds nothing
but complexity.
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responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
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This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohacken, FA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mai); or through the ASTM website
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APPENDIX B - Computer Printout of Results
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Facility: Simi Valley Landfill
Source: Flare #2 (John Zink)
Job No.: W07-043

Date: 10/12-13/05

STANDARD TEMPERATURE

RUN NUMBER

DATE

CLOCK TIME: INITIAL
CLOCK TIME: FINAL

AVG. STACK TEMPERATURE
AVG. SQUARE DELTA P
BAROMETRIC PRESSURE
SAMPLING TIME

SAMPLE VOLUME

AVG. METER TEMP.

AVG. DELTAH

DGM CALIB. FACTOR [Y]
WATER COLLECTED
co2

02

Cco

CH4

N2

STACK AREA

STATIC PRESSURE
PITOT COEFFICIENT
SAMPLE VOLUME DRY
WATER AT 8TD.
MOISTURE

MOLE FRACTION DRY GAS
MOLECULAR WT.DRY
EXCESS AIR

MOLECULAR WT. WET
STACK GAS PRESSURE
STACK VELOCITY

VOLUMETRIC FLOWRATE, DRY STD.
VOLUMETRIC FLOWRATE, ACTUAL

Horizon Air Measurement Services, Inc.

Degrees F

Fedkddk
Fekdedded
Aekkhkk

*kkkdk

Degrees F
Inches H20
Inches HG
Minutes
Cubic Feet
Degrees F
Inches H20
Milliliters
Percent
Percent
Percent
Percent
Percent
Square Inches
Inches WG.
Rededededek
DSCF
SCF
Percent
Ib/Ib Mole
Percent
Ib/Ib Mole
inches HG
AFPM
DSCFM
ACFM

CARB Method 2 Flow Rate

68

1
10/12/05
822
1125

1614
0.1346
28.60
90
103.630
79
3.76
0.9856
184
8.10
11.92
0.00
0.00
79.98
12868.0
-0.005
0.84
96.62
8.7
8.2
0.92
29.77
130
28.80
28.60
920
18364
82243

2
10/12/05
1204

1402

1636
0.1312
28.60
90
105.435
92
3.80
0.9856
202
8.33
11.64
0.00
0.00
80.03
12868.0
-0.005
0.84
95.99
9.5
9.0
0.91
29.80
123
28.73
28.60
903
17674
80692

3
10/13/05
942
1142

1691
0.1323
28.70
90
111.801
97
4.40
0.9856
237
8.63
11.23
0.00
0.00
80.14
12868.0
-0.005
0.84
101.34
11.2
9.9
0.90
29.83
113
28.66
28.70
922
17474
82388



EXPANSION AND F-FACTOR CALC. METHOD

Client: Simi Valley Landfill Date: 10/12/05
Location: Simi Valley, CA Job # \W07-043
Unit: Flare #2 (John Zink) Run#:. 1
Fuel temperature deg. F Std. Temp. 68 deg.F
Fuel Pressure psi
Fuel Flow Rate cfm Fuel Flow 2055 dscfm
Exhaust Outlet O2 1192 %
Barometric Pressure 28.60
HHV LLV Exp Factor
COMPONENTS MOLE % btu/ft3 btu/ft3  dscf/scf fuel
Oxygen 0.94 0.009
Nitrogen 13.62 0.136
Carbon Dioxide 37.97 0.380
Methane 46.85 473.19 426.05 4.015
Ethane c2 | 0.62 10.97 10.04 0.095
Propane C3 0.00 0.00 0.000
Iso-Butane C4 0.00 0.00 0.000
N-Butane 0.00 0.00 0.000
Iso-Pentane C5 0.00 0.00 0.000
N-Pentane 0.00 0.00 0.000
Hexane (o7] 0.00 0.00 0.000
Heptane Cc7 0.00 0.00 0.000
Octane Cc8 0.00 0.00 0.000
Nonane C9 0.00 0.00
Total 100.00 484.16 436.09 4.63
CALCULATIONS 7
EPA F-Factor = (scf exhaust/scf fuel)/(btu/scf fuel)*(1000000 btu/MMbtu)
9573 dscf/Mmbtu

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




EXPANSION AND F-FACTOR CALC. METHOD

Client: Simi Valley Landfill Date: 10/12/05
Location: Simi Valley, CA Job # \WO07-043
Unit: Flare #2 (John Zink) Run#. 2
Fuel temperature deg. F Std. Temp. 68 deg. F
Fuel! Pressure psi
Fuel Flow Rate cfm Fuel Flow 2055 dscfm
Exhaust Outlet O2 11.64 %
Barometric Pressure 28.60
HHV LLV Exp Factor
COMPONENTS MOLE % btu/ft3 btu/ft3 dscf/scf fuel
Oxygen 0.56 0.006
Nitrogen 12.01 0.120
Carbon Dioxide 38.68 0.387
Methane 48.17 486.52 438.06 4.128
Ethane C2 0.58 10.26 9.39 0.088
Propane C3 0.00 0.00 0.000
Iso-Butane C4 0.00 0.00 0.000
N-Butane 0.00 0.00 0.000
Iso-Pentane C5 0.00 0.00 0.000
N-Pentane 0.00 0.00 0.000
Hexane C6 0.00 0.00 0.000
Heptane c7 0.00 0.00 0.000
Octane cs8 0.00 0.00 0.000
Nonane Cc9 0.00 0.00
Total 100.00 496.78 447.45 4.73
CALCULATIONS |
EPA F-Factor = (scf exhaust/scf fuel)/(btu/scf fuel)*(1000000 btu/MMbtu)
9520 dscf/Mmbtu

Horizon Air Measurement Services, Inc. W07043.Flare2.Test.JohnZink.xls O 3 :3
.



EXPANSION AND F-FACTOR CALC. METHOD

Client: Simi Valley Landfill | Date: 10/13/05
Location: Simi Valley, CA Job # \WO07-043
Unit: Flare #2 (John Zink) Run#: 3
Fuel temperature deg. F Std. Temp. : 68 deg. F
Fuel Pressure psi
Fuel Flow Rate cfm Fuel Flow 2072 dscfm
Exhaust Outlet 02 11.23 %
Barometric Pressure 28.70
HHV LLV Exp Factor
COMPONENTS MOLE % btu/ft3 btu/ft3 dscf/scf fuel
Oxygen 0.63 0.006
Nitrogen 12.51 0.125
Carbon Dioxide 38.55 0.386
Methane 47.74 482.17 434.15 4.091
Ethane c2 0.58 10.26 9.39 0.088
Propane C3 0.00 0.00 0.000
Iso-Butane C4 0.00 0.00 0.000
N-Butane 0.00 0.00 0.000
Iso-Pentane C5 0.00 0.00 0.000
N-Pentane 0.00 0.00 0.000
Hexane c6 0.00 0.00 0.000
Heptane Cc7 0.00 0.00 0.000
Octane Cc8 0.00 0.00 0.000
Nonane Cc9 0.00 0.00
Total 100.01 492.44 443.54 4.70
CALCULATIONS -
EPA F-Factor = (scf exhaust/scf fuel)/(btu/scf fuel)*(1000000 btu/MMbtu)
9538 dscf/Mmbtu

Horizon Air Measurement Services, Inc. WO07043.Flare2.Test.JohnZink.xls 0 3 F\
¥



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
ppm, as H2S molecules ppm, as H2S
in Compound

Hydrogen Sulfide 35.4 1 354
Carbonyl Sulfide 0.32 1 0.32
Methyl mercaptan 3.72 1 3.72
Ethyl mercaptan < 0.1 1 0.1
Dimethyl sulfide 6.35 1 6.35
Carbon disulfide 0.19 2 0.38
Dimethyl disulfide 0.22 2 0.44
iso-propyl mercaptan 0.56 1 0.56
n-propyl mercaptan < 0.06 1 0.06
Total 47.33

21

4
1

ot

Horizon Air Measurement Services, Inc.

802 Conc.
mg/dscf

2711
0.025
0.285
0.008
0.486
0.029
0.034
0.043
0.005

Inlet

Flow Rate

dscfm

2055
2055
2055
2055
2055
2055
2055
2055
2055

SO2 Rate

ib/hr

0.7370
0.0067
0.0774
0.0021
0.1322
0.0079
0.0092
0.0117
0.0012

0.9853

W07043.Flare2.Test.JohnZink
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Facility: Simi Valley Landfill
Source: Flare #2 (John Zink)

Job No.: W07-043
Date: 10/12/05
Run: 2

Speciated Compound

Hydrogen Sulfide
Carbonyl Sulfide
Methyl mercaptan
Ethyl mercaptan
Dimethy| suifide
Carbon disulfide
Dimethy! disulfide
iso-propy! mercaptan
n-propy! mercaptan

Total

Concentration

ppm, as H2S

39.3
0.31
4.04
0.1
6.72
0.20
0.23
0.62
0.06

Sulfur Compounds
No. of S Total S
molecules  ppm, as H2S
in Compound

1 39.3

1 0.31

1 4.04

1 0.1

1 6.72

2 0.40

2 0.46

1 0.62

1 0.06
52.01

S02 Conc.

mg/dscf

3.009
0.024
0.309
0.008
0.515
0.031
0.035
0.047
0.005

Avg. Inlet
Flow Rate
dscfm

2055
2065
2065
2055
20565
20565
20565
2055
2085

S02 Rate
Ib/hr

0.8181
0.0065
0.0841
0.0021
0.1399
0.0083
0.0096
0.0129
0.0012

1.0826




i

(g

Facility: Simi Valley Landfill
Source: Flare #2 (John Zink)

Job No.: W07-043
Date: 10/13/05
Run: 3

Speciated Compound

Hydrogen Sulfide
Carbonyl Sulfide
Methyl mercaptan
Ethyl mercaptan
Dimethy! sulfide
Carbon disulfide
Dimethy! disulfide
iso-propy! mercaptan
n-propyl mercaptan

Total

Concentration
ppm, as H2S

411
0.32
417
< 0.1
6.86
0.20
0.19
0.62
< 0.06

Sulfur Compounds

No. of S
molecules
in Compound

A AN A

411
0.32
417
0.1
6.86
0.40
0.38
0.62
0.06

54.01

Total S
ppm, as H2S

S02 Conc.
mg/dscf

3.147
0.025
0.319
0.008
0.525
0.031
0.029
0.047
0.005

Avg. Inlet
Flow Rate

dscfm

2072
2072
2072
2072
2072
2072
2072
2072
2072

S0O2 Rate

Ib/hr

0.8627
0.0067
0.0875
0.0021
0.1440
0.0084
0.0080
0.0130
0.0013

1.1337



Run Number
Date
Load
EPA F-Factor

Stack Flow Rate
Oxygen
Carbon Dioxide

Oxides of Nitrogen

Concentration
Concentration @ 3% O2
Concentration
Emission Rate
Emission Rate

Carbon Monoxide

Concentration
Concentration @ 3% 02
Concentration
Emission Rate
Emission Rate

CARB Method 100 Emission Rates

Fedkdkdk
Fekkkkk

deddeddeok

dscf/MMBtu

dscfm
%
%

ppm
ppm
Ib/dscf
Ib/MMBtu
b/hr

ppm
ppm
Ib/dscf
Ib/MMBtu
Ib/hr

1
10/12/05
as Found
9573
CARB Method 2
18364
11.92
8.10

12.4
247
1.50E-06
0.0334
1.65

2.33
4.64
1.72E-07
0.0038
0.189

2
10/12/05
as Found
9520
CARB Method 2
17674
11.64
8.33

13.0
251
1.58E-06
0.0339
1.67

1.36
2.63
1.00E-07
0.0022
0.106

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

3
10/13/05
as Found
9520
CARB Method 2
17474
11.23
8.63

15.8
29.2
1.91E-06
0.0394
2.01

1.00
1.85
7.38E-08
0.0015
0.077




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:

Average:
02 adjust:
Date
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05

Bias-Corrected Concentration
Bias-Corrected Conc.(O2 adjusted)

Simi Valley Landfill Run No.:
Flare #2 (John Zink) Fuel:
W07-043 Std. 02:
10/12/05
02 Cc0o2 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 0.00 0.00 0.00
12.03 6.93 11.05 203.00
* POST-TEST BIAS **
0.08 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 **
11.82 8.06 12.26 2.32
24,18 4.58
Time 02 CO2 NOx CcoO
822 12.15 7.74 11.26 1.74
823 12.20 7.79 11.23 0.38
824 12.18 7.78 11.25 0.15
825 12.34 7.69 11.40 0.26
826 12.01 7.81 11.75 0.56
827 12.10 7.79 11.12 0.82
828 12.24 7.75 11.15 0.95
829 12.23 7.72 11.25 1.25
830 12.25 7.78 11.26 1.45

041



12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05

831
832
833
834
835
836
837
838
839
840
841
842
843
844
849
850
851
852
853
854
855
856
857
858
859
900
901
902
903
904
905
906
907
008
909
910
911
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042

12.19
12.21
12.15
12.22
12.18
12.17
12.21
12.26
12.11
12.25
12.16
12.15
12.16
12.20
11.99
11.64
11.70
11.75
11.66
11.48
11.90
11.96
11.61
11.80
12.11
11.97
11.97
12.09
12.28
12.18
12.31
12.35
12.37
12.26
12.28
12.18
12.42
11.06
11.11
11.14
11.19
11.19
11.30
11.15
10.82
11.01
11.28
11.32
10.80
10.85
11.56
11.54
11.44
11.55
11.48
11.24
11.32
11.42

7.75
7.76
7.77
7.77
7.81
7.81
7.77
7.73
7.85
7.73
7.82
7.83
7.82
7.79
7.96
8.25
8.18
8.15
8.21
8.37
7.99
7.97
8.28
8.09
7.83
7.98
7.91
7.85
7.69
7.78
7.67
7.62
7.60
7.70
7.70
7.76
7.49
8.64
8.61
8.59
8.56
8.56
8.48
8.58
8.87
8.71
8.46
8.44
8.91
8.84
8.24
8.26
8.35
8.24
8.32
8.51
8.48
8.37

11.41
11.12
11.26
11.10
11.21
11:.14
11.06
11.07
11.22
11.05
11.06
10.86
11.26
10.99
10.98
11.82
11.84
11.91
12.00
12.47
11.67
11.50
12.02
11.78
11.21
11.60
11.38
11.26
10.94
11.08
10.82
10.80
10.94
11.28
11.09
11.25
10.46
14.33
14.34
14.16
13.99
13.87
13.51
13.64
14.27
13.92
13.67
13.74
14.72
14.60
13.36
13.42
13.49
13.24
13.38
13.89
13.82
13.69

1.58
1.89
2.00
2.04
2.20
2,39
249
2,49
263
246
275
2.71
2.75
2.78
2.63 Port Change
3.30
345
3.54
3.89
3.92
3.92
3.92
4.02
4.09
3.83
3.86
3.89
3.48
3.29
3.15
2.90
2.86
2.51
2.38
2.42
2.03
1.80
1.75 Port Change
0.60
1.33
2.33
3.15
3.15
3.37
3.60
3.50
2.87
2.36
2.10
2,16
1.75
1.49
1.19
1.37
1.19
1.33
1.25
1.20




12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05

1043
1044
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122

11.23
11.05
11.98
11.82
11.89
11.50
11.58
11.75
11.96
11.78
11.38
11.27
12.04
11.78
11.63
11.40
12.32
12.07
12.45
12.26
12.12
12.10
11.86
12.09
11.956

8.58
8.73
7.88
8.01
7.96
8.34
8.24
8.10
7.91
8.07
8.41
8.49
7.84
8.06
8.18
8.40
7.59
7.81
7.48
7.65
7.76
7.79
7.98
7.78
7.90

14.05
14.41
12.46
12.78
12.96
13.51
13.15
12.90
12.24
12.82
13.43
13.64
12.09
12.50
12.75
13.27
11.67
12.07
11.50
11.77
12.06
12.22
12.50
12.22
12.48

1.28
1.39
0.18 Port Change
0.43
0.73
1.24
2,25
3.02
3.59
3.81
3.98
417
3.81
3.13
2.91
2.82
2.56
2.30
1.92
1.63
1.53
1.41
1.47
1.60
1.50



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:

Bias-Corrected Concentration

Simi Valley Landfill
Flare #2 (John Zink)

W07-043
10/12/05

02
%

25
12.06

20.07

** POST-TEST DRIFT (DIRECT)**

co2
%

15
7.01

12.00

NOx
ppm

25
11.40

23.80

Run No.:

Fuei:
Std. 02:

CO
ppm

500
202.00

396.00

0.03 0.00 0.00 0.00
12.00 7.05 11.40 200.00
0.10 0.00 0.00 0.00
-0.24 0.27 0.00 -0.40
** PRE-TEST BIAS **
0.08 0.02 0.30 0.00
11.90 7.01 11.565 199.50
** POST-TEST BIAS **
0.08 0.02 0.23 0.00
11.90 7.01 11.35 197.00
** BIAS CORRECTION **
0.08 0.02 0.26 0.00
11.90 7.01 11.45 198.25
** POST-TEST DRIFT (BIAS)**
0.00 0.00 0.30 0.00
0.00 0.00 0.80 0.50
11.64 8.33 13.01 1.36
25.16 2.64

Bias-Corrected Conc.(02 adjusted)

Average:
02 adjust:
Date
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05

Time
1204
1205
1206
1207
1208
1209
1210
1211
1212

** RAW AVERAGE CONCENTRATION **

11.49
3.0
02
12.04
12.50
12.31
12.49
12.23
11.73
12.52
12.69
12.52

8.33

Cco2
7.82
7.45
7.62
7.47
7.71
8.12
7.44
7.30
7.43

13.03

24.79

NOx
12.35
11.48
12.00
11.51
11.86
12.72
11.31
11.10
11.26

1.34
2.55
CcoO
0.00
-0.03
0.04
0.27
0.53
0.96
1.55
1.46
1.74



12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05

1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1300
1301
1302
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330

12.61
12.26
12.53
12.28
12.61
12.25
12.50
12.43
12.46
12.20
12.71
12.69
12.11
12.28
10.69
11.26
10.92
10.97
11.52
11.31
11.18
11.34
11.29
11.13
11.08
11.00
10.99
11.46
11.27
10.67
11.39
11.37
11.20
11.34
10.81
11.44
11.25
11.46
11.28
11.25
11.52
11.15
10.94
11.07
11.16
11.19
11.21
10.95
11.06
11.09
11.26
11.03
11.08
11.06
11.00
11.26
10.90
11.26

7.37
7.65
7.41
7.65
7.35
7.68
7.46
7.53
7.50
7.72
7.23
7.29
7.78
7.65
8.96
8.50
8.80
8.75
8.31
8.47
8.65
8.45
8.51
8.63
8.66
8.73
8.76
8.34
8.53
9.02
8.40
8.44
8.58
8.46
8.90
8.37
8.40
8.36
8.52
8.56
8.29
8.65
8.81
8.68
8.62
8.57
8.57
8.79
8.70
8.66
8.53
8.73
8.69
8.71
8.75
8.51
8.84
8.52

11.14
11.66
11.38
11.73
11.22
11.93
11.43
11.62
11.49
12.06
11.14
11.28
12.31
12.02
14.71
13.55
14.24
14.27
12.92
13.38
13.61
13.02
13.20
13.50
13.73
13.98
13.86
12.76
13.30
14.83
13.13
12.87
13.26
13.11
14.34
13.01
13.62
13.13
13.54
13.47
12.80
13.61
14.19
13.96
13.61
13.49
13.50
14.09
13.81
13.83
13.32
13.79
13.65
13.79
13.90
13.28
13.99
13.18

1.84
2.10
2.03
2.16
2.19
1.90
1.97
1.81
1.71
1.30
1.36
1.39
1.21
1.24
0.50 Port Change
0.93
1.01
1.93
2.67
2.82
3.44
3.78
3.72
3.78
3.78
3.79
3.78
3.19
2.83
2.93
3.08
257
2.41
2.32
2.32
2.32
2.35
1.07 Port Change
1.17
1.15
1.01
0.98
1.07
1.21
1.29
0.93
1.09
0.93
0.93
0.98
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84

045



12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05
12-Oct-05

1331
1332
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1363
1354
1365
1366
1357
1358
1359
1400
1401
1402

11.17
12.01
11.22
11.19
11.15
11.02
11.34
11.24
11.16
11.19
11.07
11.22
11.06
1.1
11.17
10.99
11.01
10.98
11.46
10.98
11.25
11.48
11.58
11.48
11.38

8.59
7.94
8.55
8.62
8.63
8.73
8.46
8.55
8.61
8.58
8.69
8.54
8.68
8.65
8.60
8.76
8.73
8.77
8.36
8.76
8.53
8.32
8.22
8.32
8.42

13.26
12.93
13.46
13.54
13.42
13.80
13.22
13.48
13.50
13.36
13.62
13.18
13.62
13.56
13.44
13.75
13.68
13.81
12.64
13.77
13.22
12.72
12.48
12.74
12.94

0.84
0.84
0.43 Port Change
0.33
0.40
0.33
0.52
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.23
0.33
0.33

046



Facility: Simi Valley Landfill Run No.: 3
Source: Flare #2 (John Zink) Fuel: L.F.G
Job No.: W07-043 Std. 02: 3
Date: 10/13/05
02 Cco2 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 0.00 0.00 0.00
Span: 12.00 6.90 11.00 203.00
** POST-TEST BIAS **
Values
Zero: 0.20 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 Drrift
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 vy
13-Oct-05 950 10.67 9.04 17.25 0.08 04'¢



13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05

951
952
953
954
955
956
957
958
959
1000
1001
1002
1003
1004
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036

1037.

1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1100
1101
1102
1103
1104
1105
1106

10.63
10.66
10.46
10.53
10.51
10.63
10.50
10.18
10.57
10.62
10.68
10.60
10.98
10.88
10.93
10.70
10.86
10.55
10.51
10.83
10.71
10.63
10.68
10.66
10.88
10.86
10.86
10.40
10.58
10.37
10.79
12.33
12.40
11.38
11.85
11.62
11.32
11.51
11.91
11.77
11.38
11.66
11.81
11.23
11.79
11.74
11.63
11.97
11.45
11.569
11.45
11.50
11.45
11.32
11.68
11.69
11.80
11.85

9.16
9.05
9.23
9.16
9.19
9.06
9.21
9.45
9.13
9.08
9.03
9.09
8.77
8.88
8.82
9.03
8.87
9.14
9.18
8.90
9.02
9.05
9.04
9.04
8.86
8.87
8.88
9.27
9.10
9.28
8.92
7.48
7.49
8.38
7.98
8.28
8.45
8.26
7.94
8.07
8.40
8.16
8.02
8.63
8.04
8.08
8.26
7.89
8.35
8.21
8.33
8.28
8.33
8.44
8.13
8.12
8.02
7.98

17.36
16.66
18.00
17.78
17.12
17.24
17.64
18.30
17.30
17.36
17.28
17.32
16.01
16.63
16.36
16.85
16.58
17.16
17.55
16.79
17.04
17.07
17.07
17.04
16.58
16.71
16.34
17.80
17.10
17.91
16.82
12.52
12.28
14.43
13.36
14.41
15.05
14.22
13.06
13.66
14.64
14.09
13.72
15.21
13.42
13.69
14.20
13.09
14.46
14.10
14.47
14.30
14.58
14.83
13.84
13.94
13.35
13.59

0.08
0.32
0.32
0.32
0.32
0.39
0.80
0.83
1.00
0.94
1.28
1.28
1.63
1.47
1.47 Port Change
1.28
1.44
1.66
1.79
1.79
1.79
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
2.04
3.16
1.81
1.24
0.82
0.82
0.85
0.83 Port Change
1.18
0.82
0.82
0.82
0.82
0.84
0.87
0.82
0.82
1.12
1.04
1.26
1.26
1.26
1.26
1.26
1.27
1.26
1.26
1.26
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13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-0Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05
13-Oct-05

1107
1108
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142

11.57
11.66
11.33
11.54
11.93
11.80
11.23
11.70
11.59
11.35
10.83
11.42
11.36
11.08
11.14
11.69
11.86
11.96
11.78
11.76
11.28
11.49
11.23
11.30
11.42

8.23
8.15
8.41
8.25
7.91
8.04
8.53
8.1
8.20
8.41
8.86
8.34
8.41
8.63
8.58
8.11
7.97
7.88
8.03
8.06
8.48
8.28
8.50
8.46
8.35

14.30
13.92
14.62
14.33
13.30
13.70
15.29
14.00
14.25
14.97
16.33
14.66
14.83
15.43
15.44
13.99
13.36
13.13
13.58
13.62
14.96
14.44
15.09
15.10
14.40

1.06
0.81
0.81
1.26
1.25
1.03
0.83
0.80
0.80
0.80
0.80
0.80
0.80
0.80
1.02
1.19
0.97
0.80
0.80
0.73
0.38
0.64
0.54
0.70
0.79

Port Change



CEM Performance Data

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

Date: 10/12/05

HORIZON AIR MEASUREMENT SERVICES, INC.

W07043AFIareZ.TestJ0U|nk- D

PRETEST CALIBRATION ERROR PRETEST LINEARITY SYSTEM RESPONSE TIME
LEAK CHECK Good #1 #2 #3
Cylinder Instrument Upscale
NOx 27 27 28
o2 co 58 57 57
RANGE : 25 15 500 25 Zero 0.00 0.00 02 29 28 28
02 cO2 CcO NOxX High Leve! 20.07 20.00 C02 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 CcO2 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 7.0 202.00 11.40 Zero 0.00 0.00 ppm % status
Difference (%) -0.04 -0.03 0.10 -0.20 High Level 396.00 395.00 Cyiinder(Co) 19.50
Slope 1.00 NO Mode(C1) 0.75
HIGH LEVEL Intercept 0.00 Status NOx Mode(C2) 19.05
Instrument 20.03 12.12 395.00 24.00 Predicted Value 201.49 <2
Cylinder 20.07 12.00 386.00 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 Leve! 23.80 24,00
Slope 0.98 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 CcO2 CQ 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
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Facility: Simi Valley Landfiil
Source: Flare #2 (John Zink)
Job No.:  WO07-043

Date: 10/13/05

CEM Performance Data

HORIZON AIR MEASUREMENT SERVICES, INC.

PRETEST CALIBRATION ERROR PRETEST LINEARITY SYSTEM RESPONSE TIME
LEAK CHECK Good #1 #2
Cylinder Instrument Upscale
NOx 27 28
o2 CcO 57 55
RANGE : 25 15 500 25 Zero 0.00 0.00 02 27 28
02 CcO2 cO NOx High Level 20.07 20.00 cOo2 23 24
ZERO Slope 1.00 Downscale
instrument 0.00 0.00 0.00 0.00 Intercept 0.00 Status NOx 28 27
Cylinder 0.00 0.00 0.00 0.00 Predicted Value 12.02 <2 co 33 54
Difference (%) 0.00 0.00 0.00 0.00 Linearity (%) 0.23 PASS 02 26 27
co2 co2 19 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 (%) -0.21 PASS NO2 CONVERTER EFFICIENCY
Instrument 12.08 7.02 204.00 11.45 co
Cylinder 12.06 7.01 202.00 11.40 Zero 0.00 0.00 ppm % status
Difference (%) 0.06 0.07 0.40 0.20 High Level 396.00 401.00 Cylinder(Co) 19.50
Slope 0.99 NO Mode(C1) 0.25
HIGH LEVEL Intercept 0.00 Status NOx Mode(C2) 18.45
Instrument 20.05 12.15 401.00 24.13 Predicted Value 204.55 <2
Cylinder 20.07 12.00 396.00 23.80 Linearity (%) 0.1 PASS D1 19.25
Difference (%) -0.08 1.00 1.00 1.30 NOX D2 18.20
Zero 0.00 0.00 D3 1.05
High Level 23.80 24,13
Siope 0.99 CE 94.55
Intercept 0.00 Status
Predicted Value 11.56 <2 CE >90 % PASS
Linearity (%) -0.42 PASS
POST TEST CALIBRATION ERROR POST TEST LINEARITY
LEAK CHECK Good .
02 co2 cO NOx Cylinder Instrument
ZERO
Instrument 0.00 0.00 0.00 0.00 o2
Cylinder 0.00 0.00 0.00 0.00 Zero 0.00 0.00
Difference (%) 0.00 0.00 0.00 0.00 High Level 20.07 20.00
Slope 1.00
LOW LEVEL Intercept 0.00 Status
Instrument Predicted Value 12.02 <2
Cylinder Linearity (%) 0.13 PASS
Difference (%) co2
Zero 0.00 0.00
MID LEVEL High Level 12.00 12.12
Instrument 12.05 7.02 200.00 11.30 Slope 0.99
Cylinder 12.06 7.01 202.00 11.40 Intercept 0.00 Status
Difference (%) -0.04 0.07 0.40 -0.40 Predicted Value 7.08 <2
Linearity (%) -0.40 PASS
HIGH LEVEL cQ
Instrument 20.00 12.12 393.00 2375 Zero 0.00 0.00 T
Cylinder 20.07 12.00 396.00 23.80 High Level 396.00 393.00
Difference (%) -0.28 0.80 -0.60 -0.20 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
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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 Fiow rate 18364 dscfm

Species Conc. Cone. Em. Rate Conc. Conc. Em. Rate Dest. Eff.

(ppb) (mg/dscf)  (Ib/hn) (ppb) (mg/dscf) (Ib/hr) (%)
Hydrogen Sulfide 35400 1.44E+00 3.92E-01 < 50 < 2.04E-03 < 4.95E-03 > 98.74
Benzene 1940 1.81E-01 4.92E-02 1.06 9.88E-05 2.40E-04 99.51
Benzychloride < 40 < 6.07E-03 < 1.65E-03 <08 < 1.21E-04 < 2.95E-04 NA
Chlorobenzene 110 1.49E-02 4.04E-03 < 0.3 < 4.05E-05 < 9.84E-05 > 97.56
Dichlorobenzenes 816 1.43E-01 3.90E-02 < 1.1 < 1.93E-04 < 4.69E-04 > 98.80
1,1-dichloroethane 393 4.65E-02 1.26E-02 <03 < 355E-05 < 8.62E-05 > 99.32
1,2-dichloroethane . 179 2.12E-02 5.76E-03 <03 < 3.55E-05 < 8.62E-05 > 98.50
1,1-dichloroethylene 748 8.67E-03 2.36E-03 < 0.3 < 3.48E-05 < 8.45E-05 > 96.42
Dichloromethane 1550 1.57E-01 4.28E-02 4.24 4.31E-04 1.05E-03 © 97.56
1,2-Dibromoethane < 30 < 6.74E-03 < 1.83E-03 <03 < 6.74E-05 < 1.64E-04 NA
Perchioroethene 1780 5.04E-01 1.37E-01 < 0.2 < 5.66E-05 < 1.38E-04 > 99.90
Carbon tetrachloride < 30 < 552E-03 < 1.50E-03 <02 < 3.68E-05 < 8.94E-05 NA
Toluene ‘ 37800 4.16E+00 1.13E+00 1.46 1.61E-04 3.90E-04 99.97
1,1,1-trichloroethane 357 5.67E-03 1.54E-03 <02 < 3.18E-05 < 7.72E-05 > 94.99
Trichloroethene 761 1.19E-01 3.24E-02 < 0.2 < 3.13E-05 < 7.61E-05 > 99.77
Chloroform < 20 < 2.84E-03 < 7.73E-04 <02 < 2.84E-05 < 6.91E-05 NA
Vinyl Chloride 494 3.69E-02 1.00E-02 <03 < 2.24E-05 < 5.44E-05 > 99.46
m+p-xylenes 15800 2.00E+00 5.44E-01 1.06 1.34E-04 3.26E-04 99.94
o-xylene 5280 6.69E-01 1.82E-01 0.43 5.45E-05 1.32E-04 99.93
TNMHC 6110000 1.17E+02 3.18E+01 1650 3.16E-02 7.66E-02 99.76
Acrylonitrile < 200 < 1.27E-02 < 3.45E-03 <2 < 1.27E-04 < 3.08E-04 NA
1,3-butadiene NM NM NM <1.0 < 8.94E-05 < 1.69E-04 NA
1,1,2,2-Tetrachloroethane < 30 < 6.02E-03 < 1.64E-03 <03 < 6.02E-05 < 1.46E-04 NA

Note: All values preceded by "<" are below the detection limit. The reported values are the detection fimit.
NA--Not Applicaie: Destruction efficiency can not be calculated since both inlet and outlet values are befow the detection limit.

HORIZON AIR MEASUREMENT SERVICES, INC.
W07-043-FRB
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Table 5-3
Trace Organic Species
Destruction Efficiency Results

Simi Valley Landfill
Flare #2 (John Zink)
October 12, 2005
Run 2
INLET OUTLET
Flow rate 2055 dscfm Flow rate 17674 dscfm

Species Conc. Conc. Em. Rate Conc. Conc. Em. Rate Dest. Eff.

(ppb) (mg/dscf) (Ib/hr) (ppb) (mg/dscf) (Ib/hr) (%)
Hydrogen Sulfide 39300 1.60E+00 4.35E-01 < 50 < 2.04E-03 < 4.76E-03 > 98.91
Benzene 2010 1.87E-01 5.09E-02 0.92 8.58E-05 2.00E-04 99.61
Benzychloride 40 < 6.07E-03 < 1.65E-03 <08 < 1.21E-04 < 2.84E-04 NA
Chlorobenzene 114 1.54E-02 4.19E-03 <03 < 4.05E-05 < 9.47E-05 > 97.74
Dichlorobenzenes 898 1.58E-01 4.29E-02 < 1.1 < 1.93E-04 < 4.52E-04 > 98.95
1,1-dichloroethane 408 4.83E-02 1.31E-02 <03 < 3.55E-05 < 8.30E-05 > 99.37
1,2-dichloroethane 184 2.18E-02 5.92E-03 <03 < 3.55E-05 < 8.30E-05 > 98.60
1,1-dichloroethylene 76.6 8.88E-03 2.41E-03 <03 < 3.48E-05 < 8.13E-05 > 96.63
Dichloromethane 1600 1.63E-01 4.42E-02 511 5.19E-04 1.21E-03 97.25
1,2-Dibromoethane 30 < 6.74E-03 < 1.83E-03 <03 < 6.74E-05 < 1.57E-04 NA
Perchioroethene 1860 5.27E-01 1.43E-01 <02 < 5,66E-05 < 1.32E-04 > 99.91
Carbon tetrachloride 30 < 5.52E-03 < 1.50E-03 <02 < 3.68E-05 < 8.61E-05 NA
Toluene 38800 4.27E+00 1.16E+00 0.87 9.57E-05 2.24E-04 99.98
1,1,1-trichloroethane 36.7 5.83E-03 1.59E-03 <02 < 3.18E-05 < 7.43E-05 > 95.31
Trichloroethene 801 1.25E-01 3.41E-02 <02 < 3.13E-05 < 7.32E-05 > 99.79
Chloroform 20 < 2.84E-03 < 7.73E-04 < 0.2 < 2.84E-05 < 6.65E-05 NA
Vinyl Chloride 498 3.72E-02 1.01E-02 <03 < 2.24E05 < 5.24E-05 > 99.48
m+p-xylenes 16600 2.10E+00 5.72E-01 0.52 6.59E-05 1.54E-04 99.97
o-xylene 5610 7.11E-01 1.93E-01 < 0.2 < 2.53E-05 < 5.92E-05 > 99.97
TNMHC 5780000 1.11E+02 3.00E+01 1380 2.64E-02 6.17E-02 99.79
Acrylonitrile 200 < 1.27E-02 < 3.45E-03 <2 < 1.27E-04 < 2.97E-04 NA
1,3-butadiene NM NM NM <1.0 < 6.94E-05 < 1.62E-04 NA
1,1,2,2-Tetrachloroethane < 30 < 6.02E-03 < 1.64E-03 <03 < 6.02E-05 < 1.41E-04 NA

Note: All values preceded by "<" are below the detection fimit. The reported values are the detection limit.
NA-Not Applicale: Destruction efficiency can not be calculated since both inlet and outlet values are below the detection limit.

HORIZON AIR MEASUREMENT SERVICES, INC.

W07-043-FRB
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Table 5-4
Trace Organic Species
Destruction Efficiency Results

ey

Simi Valley Landfill
Flare #2 (John Zink)
October 13, 2005
Run 3
INLET OUTLET
Flow rate 2072 dscfm Flow rate 17474 dscfm

Species Conc. Cone. Em. Rate Conc. Conc. Em. Rate Dest. Eff.

(ppb) (mg/dscf) (Ib/hr) (ppb) {mg/dscf) (Ib/hr) (%)
Hydrogen Sulfide 41100 1.67E+00 4.59E-01 < 50 < 2.04E-03 < 4.71E-03 > 98.97
Benzene 1940 1.81E-01 4.96E-02 1.45 1.35E-04 3.12E-04 99.37
Benzychloride < 40 < 6.07E-03 < 1.66E-03 <08 < 1.21E-04 < 2.81E-04 NA
Chiorobenzene 116 1.57E-02 4.29E-03 <03 < 405E-05 < 9.36E-05 > 97.82
Dichlorobenzenes 897 1.58E-01 4.32E-02 < 1.1 < 1.93E-04 < 4.47E-04 > 98.97
1,1-dichloroethane 401 4.74E-02 1.30E-02 <03 < 3.55E-05 < 8.20E-05 > 99.37
1,2-dichloroethane 177 2.09E-02 5.74E-03 <03 < 3.55E-05 < 8.20E-05 > 98.57
1,1-dichloroethylene 71.2 8.25E-03 2.26E-03 <03 < 3.48E-05 < 8.04E-05 > 96.45
Dichloromethane 1660 1.69E-01 4.62E-02 3.83 3.89E-04 8.99E-04 98.05
1,2-Dibromoethane <30 < 6.74E-03 < 1.85E-03 <03 < 6.74E-05 < 1.56E-04 NA
Perchloroethene 1810 5.13E-01 1.41E-01 <02 < 5.66E-05 < 1.31E-04 > 99.91
Carbon tetrachloride < 30 < 552E-03 < 1.51E-03 < 0.2 < 3.68E-05 < 8.51E-05 NA
Toluene 38900 4.28E+00 1.17E+00 1.69 1.86E-04 4.30E-04 99.96
1,1,1-trichloroethane 34.3 5.45E-03 1.49E-03 < 0.2 < 3.18E-05 < 7.35E.05 > 95.08
Trichloroethene 775 1.21E-01 3.33E-02 <02 < 3.13E-05 < 7.24E-05 > 99.78
Chloroform < 20 < 2.84E-03 < 7.80E-04 <02 < 2.84E-05 < 6.57E-05 NA
Vinyl Chloride 473 3.53E-02 9.69E-03 <03 < 2.24E-05 < 5.18E-05 > 99.47
m+p-xylenes 16400 2.08E+00 5.70E-01 1.12 1.42E-04 3.28E-04 99.94
o-xylene 5450 6.90E-01 1.89E-01 0.42 5.32E-05 1.23E-04 99.94
TNMHC §720000 1.09E+02 3.00E+01 2000 3.82E-02 8.84E-02 99.71
Acrylonitrile < 200 < 1.27E-02 < 3.48E-03 <2 < 1.27E-04 < 2.93E-04 NA
1,3-butadiene NM NM NM < 1.0 < 6.94E-05 < 1.60E-04 NA
1,1,2,2-Tetrachloroethane < 30 < 6.02E-03 < 1.65E-03 <03 < 6.02E-05 < 1.39E-04 NA

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

HORIZON AIR MEASUREMENT SERVICES, INC.
W07-043-FRB
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Facility: Simi Valley Landfill
Source: Flare #2 (John Zink).
Job No.: W07-043

Test Date: 10/19-20/05

RUN NUMBER

DATE OF RUN
CLOCK TIME: INITIAL
CLOCK TIME: FINAL

AVG. STACK TEMPERATURE
AVG. SQUARE DELTA P
BAROMETRIC PRESSURE
SAMPLING TIME

SAMPLE VOLUME

AVG. METER TEMP.

AVG. DELTA H

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 S
VOLUMETRIC FLOWRATE, ACTUA

STD. TEMP:

ek
dededededk
dekedededd

dededededode

DEGREES F
INCHES H20
IN. HG.
MIN.
CUBIC FEET
DEGREES F
IN. H20
MILLITERS
PERCENT
PERCENT
PERCENT
PERCENT
SQUARE INCHES
INCHES WG.
DSCF
SCF
PERCENT
LB/LB MOLE
PERCENT
LB/LB MOLE
INCHES HG.
AFPM
DSCFM
ACFM

68

RUN
1
10/19/05
840
940

NA
NA
20.22
60
58.694
68
3.00
0.9903
115
7.1
13.5
0.0
79.4
12868.0
NA
0.84
57.19
5.4
8.7
0.91
29.68
180.93
28.66
29.22
NA
16925
NA

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
Ib/hr

mg
mg/dscf
ib/hr

6.03
0.1054
0.24

2.98

0.05210

0.1167

CARB Method 421 HC| Emissions

RUN
2
10/19/05
1245
1345

NA
NA
29.22
60
59.770
83
3.00
0.9903
109
6.6
13.9
0.0
79.5
12868.0
NA
0.84
56.65

5.1
8.3
0.92
29.61
196.11
28.65
29.22
NA
16925
NA

5.83
0.1029
0.23

276
0.04872
0.1091

RUN
3
10/20/05
731
831

NA
NA
29.13
60
59.690
63
3.00
0.9903
103
6.1
15.0
0.0
78.9
12868.0
NA
0.84
58.51
4.9
7.7
0.92
29.58
257.31
28.69
29.13

NA

16996

NA

6.36
0.1087
0.24

3.06
0.05230
0.1176

059

W07043.ARB421EM.Flare2.xls



Facility: Simi Valley Landfili
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. 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 AR

MOLECULAR WT. WET
STACK GAS PRESSURE
STACK VELOCITY

VOLUMETRIC FLOWRATE, DRY ST!
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.

CARB Method 425 Chromium Emissions

STD TEMP: 68
RUN RUN
fededkkkk 1 2
iaalalalald 10/19/05 10/20/05
ialalaiaid 1215 1100
ialaleiole 1635 1515
Degrees F - 1568 1548
Inches H20 0.1225 0.1225
Inches 1.054 1.054
In. HG. 29.22 29.13
Minutes 240 240
Cubic Feet 283.257 282.891
Degrees F 85 84
In. H20 3.80 3.80
ool 0.9856 0.9856
Milliliters 456 476
Percent 7.3 71
Percent 134 134
Percent 0.0 0.0
Percent 79.3 79.5
Square Inches 12868.0 12868.0
Inches WG. -0.005 -0.005
ik 0.84 0.84
DSCF 266.47 266.10
SCF 21.5 22.4
Percent 75 7.8
alalaleioll 0.93 0.92
Ib/lb Mole 29.70 29.67
Percent 178 177
Ib/lb Mole 28.83 28.76
Inches HG. 29.22 29.13
AFPM 818 816
DSCFM 17204 17223
ACFM 73104 72943
Percent 95 95
mg
mg
mg 0.00000 0.00000
mg/dscf 0.00000 0.00000
mg/hr 0.00000 0.00000
mg 1.6 1.4
mg/dscf 0.00600 0.00526
mg/hr 6198 5437

W07043.ARB425EM.Flare2.xis

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
147
0.0
79.0
12868.0
-0.005
0.84
270.01
253
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




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:

dededededde
dekedekdkk
Fedevederdedk

Fedekdekdk

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
Ib/lb Mole
Percent
Ib/lb Mole
Inches HG.
AFPM
DSCFM
ACFM
Percent

mg
mg/dscf
mg/hr

mg
mg/dscf
mg/hr

68

RUN
1
11/21/05
825
1253

1685
0.1095
0.994
29.85
240
220.502
101
2.60
0.9990
397
6.0
14.5
0.0
79.5
12868.0
-0.003
0.84
208.02
18.7
8.3
0.92
29.54
223
28.59
29.85
747
15046
66783
96

< 0.00033
< 0.000002
< 1.43219

0.0014
0.0000067
6.08

CARB Method 425 Chromium Emissions

RUN
2
11/21/05
1325
1650

1713
0.1095
0.994
29.85
240
216.200
96
2.50
0.9990
390
8.9
11.4
0.0
79.7
12868.0
-0.003
0.84
205.85
18.4
8.2
0.92
29.88
118
28.91
29.85
748
14875
66846
96

< 0.00033
< 0.000002
< 1.43082

0.0011
0.0000053
477

WO07043.ARB425EM.Flare2retest.xlis

RUN
3
11/22/05
715
1147

1643
0.1095
0.994
29.79
240
215.125
90
2.50
0.9856
337
6.0
14.8
0.0
79.2
12868.0
-0.003
0.84
203.76
15.9
7.2
0.93
29.55
242
28.72
29.79
739
15315
66043
92

0.00032
0.000002
1.44309

0.0011
0.0000054
4.96



RUN NUMBER

DATE OF RUN

CLOCK TIME: INITIAL
CLOCK TIME: FINAL

AVG. STACK TEMPERATURE
AVG. SQUARE DELTA P
NOZZLE DIAMETER
BAROMETRIC PRESSURE
BAROMETRIC PRESSURE
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

STD.TEMP.:

wekekkkk

Fekdekdkk

Fekkkkk

Ferdededk ek

Degrees F
Inches H20
Inches
Inches HG
Minutes
Cubic Feet
Degrees F
Inches H20
Milliliters
Percent
Percent
Percent
Percent
Square Inches
Inches WG,
P
DSCF
SCF
Percent
Ib/lb Mole
Percent
Ib/ib Mole
Inches HG
AFPM

VOLUMETRIC FLOWRATE, DRY STD DSCFM

VOLUMETRIC FLOWRATE, ACT.

ISOKINETIC RATIO

HORIZON AIR MEASUREMENT SERVICES, INC.

ACFM
Percent

CARB Method 429 PAH Emissions

68

RUN
1

10/19/05
835
1150

1656
0.1225
1.054
29.22
180
212.452
76
3.80
0.9856
372
71
13.5
0.0
79.4
12968.0
-0.005
0.84
203.29
17.5
7.9
0.92
29.68
181
28.75
29.22
838
16925
75451
99

RUN
2

10/20/05
730
1045

1677
0.1225
1.054
29.13
180
213.722
75
3.80
0.9856
357
6.6
13.9
0.0
79.5
12968.0
-0.005
0.84
204.53
16.8
7.6
0.92
29.61
196
28.73
29.13
823
17295
74160
98

RUN
3

10/21/05

700
1110

1636
0.1225
1.054
29.09
180
210.398
71
3.80
0.9856
370
6.1
15.0
0.0
78.9
12968.0
-0.005
0.84
202.52
17.4
7.9
0.92
29.58
257 - -
28.66
29.09
837
16996
75384
98




CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES CARB Method 429 PAH Emissions

RUN RUN RUN
RUN NUMBER 1 2 3
DATE OF RUN 10/19/05 10/20/05 10/21/05
CLOCK TIME: INITIAL 835 730 700
CLOCK TIME: FINAL 1150 1045 1110
PAH EMISSION RATES CONC. EMISSION CONC. EMISSION CONC. EMISSION
WEIGHT @12%C0O2 RATE WEIGHT @12%C02 RATE WEIGHT @ 12% CO2 RATE
{ug) (ug/dscm) (Ib/hr) (ug) (ug/dscm) (Ib/hr) (ug) (ug/dscm) (Ib/hr)
NAPHTHALENE 0.37200 0.1092 4.10E-06 0.29100 0.0913 3.25E-06 0.49800 0.1708 5.53E-06
2-METHYLNAPHTHALENE 0.09430 0.0277 1.04E-06 0.09800 0.0308 1.10E-06 0.22000 0.0755 2.44E-06
ACENAPHTHYLENE < 0.02000 < 0.0059 < 220E07 < 002000 < 0.0063 < 2.24E07 0.02950 0.0101 3.27E-07
ACENAPHTHENE < 0.02000 < 0.0059 < 220E-07 < 0.02000 < 0.0063 < 2.24E-07 0.03450 0.0118 3.83E-07
FLUORENE 0.02530 0.0074 2.79E-07 0.02620 0.0082 29307 0.13400 0.0460 1.49E-06
PHENANTHRENE 0.12000 0.0352 1.32E-06 0.10100 0.0317 1.13E-06 0.69500 0.2384 7.72E-06
ANTHRACENE < 0.02000 < 0.0059 < 220807 < 0.02000 < 0.0063 < 2.24E-07 0.04920 0.0169 5.46E-07
FLUORANTHENE 0.06100 0.0179 6.72E-07 0.02650 0.0083 2.96E-07 0.16200 0.0556 1.80E-06
PYRENE 0.05520 0.0162 6.08E-07 0.02400 0.0075 2.68E-07 0.06410 0.0220 7.12E-07
BENZ(AJANTHRACENE < 0.02000 < 0.0059 < 220E07 < 002000 < 0.0063 < 224E07 < 002000 < 0.0069 < 222807
CHRYSENE ’ 0.02330 0.0068 257E07 < 002000 < 0.0063 < 224E-07 < 002000 < 0.0069 < 222E07
BENZO(B)FLUORANTHENE < 0.02000 < 0.0059 < 220E-07 < 0.02000 < 0.0063 < 2.24E-07 0.02240 0.0077 2.49E-07
BENZO(K)FLUORANTHENE < 0.02000 < 0.0059 < 220E-07 < 0.02000 < 0.0063 < 224E-07 < 002000 < 0.0069 < 222807
BENZO(E)PYRENE < 0.02000 < 0.0059 < 220807 < 002000 < 0.0063 < 224E07 < 0.02000 < 0.0069 < 2.22E-07
BENZO(A)PYRENE < 0.02000 < 0.0059 < 220E-07 < 002000 < 0.0063 < 224EQ7 < 0.02000 < 0.0069 < 222E07
PYRYLENE < 0.02000 < 0.0059 < 220E-07 < 0.02000 < 0.0063 < 224E-07 < 002000 < 0.0069 < 2.22E-07
BENZO(G,H, |)PERYLENE < 0.02000 < 0.0059 < 220E-07 < 002000 < 0.0063 < 224E-07 < 002000 < 0.0069 < 2.22E07
DIBENZ (A, H)ANTHRACENE < 0.02000 < 0.0059 < 220E07 < 002000 < 0.0063 < 224E07 < 002000 < 0.0068 < 222E-07
INDENO[1,2,3-cdJPYRENE < 0.02000 < 0.0059 < 220E-07 < 002000 < 0.0063 < 224E07 < 002000 < 0.0069 < 2.22E-07
HEXACHLOROBENZENE 0.00045 0.0001 4.96E-09 0.00046 0.0001 5.17E-09 0.00154 0.0005 1.71E-08
Total PAH 0.2911 1.09E-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 1.77E05
Total Carcinogenic PAH 0.0598 2.24E-06 0.0629 2.24E-06 0.0700 2.26E-06

HORIZON AIR MEASUREMENT SERVICES, INC.



CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES

FIELD BLANK FIELD BLANK FIELD BLANK
RUN NUMBER 1 2 3
DATE OF RUN 10/19/05 10/20/05 10/21/05
CLOCK TIME: INITIAL 835 730 700
CLOCK TIME: FINAL 1150 1045 1110
PAH EMISSION RATES CONC. EMISSION CONC. EMISSION CONC. EMISSION

WEIGHT @ 12% CO2 RATE WEIGHT @ 12% CO2 RATE WEIGHT @12% CO2 RATE
(ug) (ug/dscm) (Ib/hr) (ug) (ug/dscm) (ib/hr) (ug) (ug/dscm) (tb/hr)

NAPHTHALENE < 0390 < 0.1145 < 4.30E-06 < 0.390 < 0.1224 < 4,36E-06 < 0380 < 0.1338 < 4.33E-06
2-METHYLNAPHTHALENE < 0.130 < 0.0382 < 1.43E-06 < 0.130 < 0.0408 < 1.45E-06 < 0.130 < 0.0446 < 1.44E-06
ACENAPHTHYLENE < 0.020 < 0.0089 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
ACENAPHTHENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
FLUORENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0020 < 0.0069 < 2.22E-07
PHENANTHRENE < 0.050 < 0.0147 < 5.51E-07 < 0.050 < 0.0157 < 5.58E-07 < 0.050 < 0.0171 < 5.55E-07
ANTHRACENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
FLUORANTHENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
PYRENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
BENZ(A)ANTHRACENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
CHRYSENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
BENZO(B)FLUORANTHENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
BENZO(K)FLUORANTHENE < 0.020 < 0.0058 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
BENZO(E)PYRENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
BENZO(A)PYRENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
PYRYLENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
BENZO(G,H,)PERYLENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
DIBENZ(A,H)ANTHRACENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.0069 < 2.22E-07
INDENO[1,2,3-cd}IPYRENE < 0.020 < 0.0059 < 2.20E-07 < 0.020 < 0.0063 < 2.24E-07 < 0.020 < 0.00869 < 2.22E-07
Total PAH 0.2613 9.801E-06 0.2794 9.955E-06 0.3053 9.880E-06
Total PAH w/o Napthalene 0.1468 551E-06 0.1569 5.59E-06 01715 5.55E-06
Total Carcinogenic PAH 0.0587 2.20E-06 0.0628 2.24E-06 0.0686 2.22E-06




Facility: Simi Valley Landfill CARB Method 430
Source: Flare #2 (John Zink)-

Job No.: W07-043
Test Date: 10/19-21/05

ALDEHYDES

RUN RUN RUN
Run Number ki 1 2 3
Date of Run it 10/19/05 10/20/05 10/21/05
Clock Time: Start bl 830 700 640
Clock Time: End il 1630 1500 1440
Standard Temperature F 68 68 68
Standard Pressure mm Hg 760 760 760
Sample Flow Rate
Ambient Pressure mm Hg 742 740 739
Ambient Temperature F 66 69 64
Sample Rate (Start) Ymin 0.482 0.481 0.481
Sample Rate (end) lVmin 0.480 0.482 0.482
Standard Sample Rate standard I/min 0.471 0.468 0.472
Run Duration min 480 480 480
Standard Sample Volume standard liters 226.3 224.6 226.4
Stack Flow Rate
Volumetric Flow Rate dscfm 16925 17295 16996
Volumetric Flow Rate acfm 75451 74160 75384
Emission Rate Calculations
Formaldehyde
Average Blank Conc. ug/mi 0.0133 * 0.0133 * 0.0133 *
Sample Conc. ug/mi 0.0440 * 0.0130 * 0.0280 *
Blank-Corrected Sample Conc. ug/mi 0.0307 * -0.0003 * 0.0147 *
Sample Volume mi 20 * 20 * 20 *
Total Weight ug/sample 1.33 * 1.33 * 1.33 *
Concentration ug/l 0.00588 * 0.00592 * 0.00587 *
Concentration ppm 0.0047 * 0.0047 * 0.0047 *
Emission Rate mg/hr 169.0441 * 174.0134 * 169.6180 *
Emission Rate tb/hr 0.0004 * 0.0004 * 0.0004 *
Acetaldehyde -
Average Blank Conc. ug/mi 0.0097 * 0.0097 * 0.0097 *
Sample Conc. ug/mi 0.0575 * 0.0275 * 0.0380 *
Blank-Corrected Sample Conc. ug/mi 0.0478 * 0.0178 * 0.0283 *
Sample Volume mi 20 * 20 * 20 *
Total Weight ug/sample 0.97 * 0.97 * 0.97 *
Concentration ug/dscf 0.00429 * 0.00432 * 0.00428 *
Concentration ppm 0.0023 * 0.0024 * 0.0023 *
Emission Rate mg/hr 123.2878 * 126.9121 * 123.7063 *
Emission Rate Ib/hr 0.0003 * 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:
Source:
Job No.:
Test Date:

Simi Valley Landfill
Flare #2 {John Zink)
W07-043

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

STATIC PRESSURE

PITOT COEFFICIENT

SAMPLE VOLUME DRY

WATER AT STD.

MOISTURE

MOLE FRACTION DRY GAS

MOLECULAR WT.DRY

MOLECULAR WT. WET
STACK GAS PRESSURE
STACK VELOCITY

VOLUMETRIC FLOWRATE, DRY STD.

VOLUMETRIC FLOWRATE, ACTUAL
ISOKINETIC RATIO

STD. TEMP

Fhkkhk
Fekdekdk
Fekkekdek

Yekdededede

Degrees F
Inches H20
Inches
inches HG
Minutes
Cubic Feet
Degrees F
Inches H20
Milliliters
Percent
Percent
Percent
Percent
Percent
Square Inches
Inches WG.
.
DSCF
SCF
Percent’

Khkdkdk

Ib/ib Mole

Ib/Ib Mole
Inches HG
AFPM
DSCFM
ACFM
Percent

CARB Method 436 Metals
68
1 2 3
10/12/05 10/12/05 10/13/05
822 1204 942
1125 1402 1142
1614 1636 1691
01346 01312  0.1323
1.010 1.010 1.010
28.60 28.60 28.70
90 90 90
103.630 105435  111.801
79 92 97
3.76 3.80 4.40
0.9856  0.9856  0.9856
184 202 237
8.10 8.33 8.63
11.92 11.64 11.23
0.00 0.00 0.00
0.00 0.00 0.00
79.98 80.03 80.14
12868.0 12868.0  12868.0
0.005  -0.005  -0.005
0.84 0.84 0.84
96.62 9599  101.34
8.7 9.5 11.2
8.2 9.0 9.9
0.92 0.91 0.90
29.77 29.80 29.83
28.80 28.73 28.66 )
28.60 28.60 28.70
920.3 903 922
18364 17674 17474
82243 80692 82388
94 97 104
062
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Facmey:  Simi valley 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

CARB Method 436 Metals

RUN
1
10/12/05

822
1125

WEIGHT
(ug)

0.77
0.63
32.0
1.3
1.3
1.1
5.5

CONC.
(mg/dscf)

7.97E-06
6.52E-06
3.31E-04
1.35E-05
1.35E-05
1.14E-05
5.69E-05

EMISSION
RATE
(Ib/hr)

1.94E-05
1.58E-05
8.05E-04
3.27E-05
3.27E-05
2.77E-05
1.38E-04

1.07E-03

RUN
2
10/12/05

1204
1402

WEIGHT
(ug)

1.0
0.57
2.2
3.0
1.2
1.1
13.0

CONC.
(mgl/dscf)

1.04E-05
5.94E-06
2.29E-05
3.13E-05
1.25E-056
1.15E-05
1.35E-04

EMISSION
RATE
(Ib/hr)

2.44E-05
1.39E-05
5.36E-05
7.31E-05
2.92E-05
2.68E-05
3.17E-04

5.37E-04

RUN
3
10/13/05

942
1142

WEIGHT CONC.
(ug) (mg/dscf)

1.1 1.09E-05
0.51 5.03E-06
1.8 1.78E-05
6.7 6.61E-05
0.86 8.49E-06
3.1 3.06E-05
11 1.09E-04

EMISSION
RATE
(Ib/hr)

2.51E-05
1.16E-05
4 11E-05
1.63E-04
1.96E-05
7.07E-05
2.51E-04

5.72E-04

W07043.ARB436EM.Flare2.xls



APPENDIX C - Laboratory Results

Horizon Air Measurement Services, Inc.
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environmental consuitants
LABORATORY ANALYSIS REPORT laboratory services

Speciated Hydrocarbons Analysis in Tediar Bag Samples

Report Date: October 24, 2005
Client: Horizon Air Measurement Sevices, Inc.
Site: Simi Valley LF
Project No.; W07-043

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

ANALYSIS DESCRIPTION

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

AtmAA Lab No.: 02925-1 (repeat) 02925-2 02925-3
Sample ID:  W07043-422  WO07043-422  W07043-422  W07043-422
F2-R1-TB1 | F2-R1-TB1 | F2-R2-TB2 | F2-R3-TB3

Components (Concentratidn in ppbv )

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

Michael L. Porter'
Laboratory Director

1 AW Ol ug
page 1 of 065



CHAIN OF CUSTODY RECORD
Client/Project Name Project Locatlon /
S, V‘&LLW L. . S \\f—Y CA ANALYSES
Project No. [A) Field Logbook No.
WA - o>
Sampler: (Signature) Chain of Custody Tape No.

~

S Mm—j

Sample No./ Lab Sample Type of
Identification | Date Time G}\lumber Sample REMARKS
L
gy I M s 094@&5, LKL L N L L L Fleee 2 a
R e I It o X m
CHoW3 42 FZ _:_233 o Hq |os \&/ — 3 \]/ X )

Relinquished by: (Signature) Date | Time Received by: (Signature) Date Time
L, whales | Vo oo *1 _ e ,
TS S s e | ada gl | 18
Relinquished by: (Signature) Date Time Received by: (Signature) 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
996 Lawrence Drive, Suite 108

Newbury Park, CA 91320 A "\ M~ A\‘L

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

Gue

N°® 8465
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environmental consuitants

LABORATORY ANALYSIS REPORT 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
(TCD/GC). Low level methane and TGNMO were measured by Method 25 analysis, (FID/TCA).

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 7 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.

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 - 20, 2005

Sample Repeat Analysis Mean l % Diff.
ID Run#1 | Run#2 Conc. | From Mean
Components (Concentration, ppmv)
Methane S4 <1 <1 -— --
S11 <1 <1 - —--
S3 <1 <1 - —
Tank H 461000 467000 464000 0.65
Tank N 472000 474000 473000 0.21
Ethane 518 <1 <1 - ---
S14 <1 <1 - -—
S21 <1 <1 — —
Tank H 19.4 18.3 18.9 29
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 22
S21 2.10 1.89 2.00 53
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%.

Page 2 of 2
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environmental consultants

LABORATORY ANALYSIS REPORT laboratory services

Oxygen aﬁd 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

Oxygen and carbon dioxide were measured by thermal conductivity detection/gas chromatography

(TCD/GC).
AtmAA Lab No.: 02865-4 02865-5 02865-6
Sample ID: Tank Tank Tank
H B | N
(Concentration, %v )
Oxygen 0.97 0.57 065
Carbon Dioxide 376 383 38.2

Michael L. Porter
Laboratory Director

page 1 of 2 869



QUALITY ASSURANCE SUMMARY

(Repeat Analyses)

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

Sample
ID
Components
Oxygen Tank H
Tank N
Carbon Dioxide Tank H
Tank N

Repeat Analysis Mean % Diff.
Run#1 | Run#2 Conc. | From Mean |
(Concentration, %v)
0.97 0.97 0.97 0.0
0.63 0.66 0.65 23
374 37.8 37.6 0.53
38.2 38.2 38.2 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%.

Page 2 of 2




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

Report Date:
Client:

Project Location:
Date Received:
Date Analyzed:

October 27, 2005
Hotrizon

WM / Simi Valley
October 13, 2005
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-3588.889

|Component | Mole% | Wt% | CHONS, Wt% |
Methane 46.40 26.38 Carbon 36.08
Carbon dioxide 37.60 58.78 Hydrogen 6.64
Nitrogen 13.49 13.42 Oxygen 43.81
Oxygen 0.93 1.06 Nitrogen 13.42
Argon 0.041 0.059 Argon 0.06
(CHp), 0.611 0.304  Sulfur 0.00

Specific Volume 13.223

BTU/t’ 474

BTU/ Ib. 6262

F (factor) 9755

dry gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft.

Specific volume

|Component | reference values * |
Methane 23.35  (ft'/b)
Carbon dioxide 8.59

Nitrogen 13.54

Oxygen 11.87

Argon 9.52

(CH2)n 21

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F
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Calculated values for Specific Volume, BTU and F (factor)

Report Date:
Client:

Project Location:
Date Received:
Date Analyzed:

October 27, 2005
Hotrizon

WM / Simi Valley
October 13, 2005
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% | CHONS Wt% |
Methane 47.70 27.18 Carbon 37.00
Carbon dioxide 38.30 60.02 Hydrogen 6.84
Nitrogen 11.89 11.86 Oxygen 44.27
Oxygen 0.55 0.62 Nitrogen 11.86
Argon 0.024 0.034 Argon 0.03
(CHy), 0.578 0.288  Sulfur 0.00

Specific Volume 13.248

BTU/t 486

BTU/ Ib. 6444

F (factor) 9744

dry gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft.
Specific volume

|Component | reference values * |

Methane 23.35 (ft'/lb)

Carbon dioxide 8.59 o

Nitrogen 13.54

Oxygen 11.87

Argon 9.52

(CH2)n 21

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

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

Report Date:
Client.

Project Location:
Date Received:
Date Analyzed:
AtmAA Lab No.:

October 27, 2005
Hotrizon

WM / Simi Valiey
October 13, 2005
October 14 - 20, 2005
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% | CHONS Wt% |
Methane 47.30 26.90 Carbon 36.71
Carbon dioxide 38.20 59.73 Hydrogen 6.76
Nitrogen 12.40 12.34 Oxygen 4415
Oxygen 0.62 0.71 Nitrogen 12.34
Argon 0.028 0.039 Argon 0.04
(CH,), 0.572 0.285 Sulfur 0.00

Specific Volume 13.232

BTU/ft® 482

BTU/ ib. 6382

F (factor) 9746

dry gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft.

Specific volume

|Component | reference values * |
Methane 23.35  (ft/b)
Carbon dioxide 8.59

Nitrogen 13.54

Oxygen 11.87

Argon 9.52

(CH2)n 21

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F
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LABORATORY ANALYSIS REPORT

environmental consuitants |
laboratory services

Selected Components Analysis in Outlet Tedlar Bag Samples

Report Date:
Client:

Project Location;
Client Project No.:
Date Received:
Date Analyzed:

AtmAA Lab No.:
Sample |.D.

Components

Hydrogen sulfide
Benzene
Benzylchloride
Chlorobenzene
Dichlorobenzenes*
1,1-dichloroethane
1,2-dichloroethane
1,1-dichloroethylene
Dichloromethane
1,2-dibromoethane
Perchloroethylene
Carbon tetrachioride
Toluene
1,1,1-trichloroethane
Trichloroethene
Chloroform

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

October 19, 2005

Horizon

Wast Management / Simi Valley LF

W07-043

October 13, 2005

October 13, 2005
02865-7 02865-8
WO07043 WO07043

02865-9
WQ07043

| TB-F2-Out-R1 | TB-F2-Out-R2 | TB-F2-Out-R3 |

<50
1.06
<0.8
<0.3
<1.1
<0.3
<0.3
<0.3
4.24
<0.3
<0.2
<0.2
1.46
<0.2
<0.2
<0.2
<0.3
1.06
0.43
<2
<0.3

(Concentration in ppbv)

* total amount containing meta, para, and ortho isomers

Page 1 of 2

<50
0.92
<0.8
<0.3
<1.1
<0.3
<0.3
<0.3
5.11
<0.3
<0.2
<0.2
0.87
<0.2
<0.2
<0.2
<0.3
0.52
<0.2

<2
<0.3

<50
1.45
<0.8
<0.3
<1.1
<0.3
<0.3
<0.3
3.83
<0.3
<0.2
<0.2
1.69
<0.2
<0.2
<0.2
<0.3
1.12
0.42

<2
<0.3

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, 2005

Sample Repeat Analysis Mean % Diff.
D Run#1 | Run#2 Conc. |From Mean

Components (Concentration in ppbv)

Hydrogen sulfide TB-F2-Out-R1 <50 <50 — —
Benzene TB-F2-Out-R1 1.04 1.07 1.06 1.4
Benzyichloride TB-F2-Out-R1 <0.8 <0.8 - -
Chlorobenzene TB-F2-Out-R1 <0.3 <0.3 - -—-
Dichlorobenzenes TB-F2-Out-R1 <1.1 <11 -—- -
1,1-dichloroethane TB-F2-Out-R1 <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-R1 4.21 4.27 4.24 0.71
1,2-dibromoethane TB-F2-Out-R1 <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-R1 <0.2 <0.2 - -
Chloroform TB-F2-Out-R1 <0.2 <0.2 -
Vinyt chioride TB-F2-Out-R1 <0.3 <0.3 — -
m+p-xylenes TB-F2-Out-R1 1.09 1.03 1.06 28
o-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%.

Page 2 of 2
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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

'76.6

* total amount containing meta, para, and ortho isomers
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LABORATORY ANALYSIS REPORT Iborators sorvices T
T
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.: 02865-10 02865-11 02865-12
Sample 1.D.: W07043 W07043 W07043
| F2-IN-R1 | F2-IN-R2 |  F2-IN-R3 |
Components (Concentration in ppmv)
Hydrogen sulfide 35.4 39.3 411
- § O
(Concentration @ A\ (w\
Benzene 1940 2010 1940 196 3
Benzyichloride <40 <40 ,
Chlorobenzene 110 114
Dichiorobenzenes* 816 898
1,1-dichloroethane 393 408

Michael L. Pofter
Laboratory Director




ﬁi 16_6& Inc.

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

environmental consuitants |
laboratory services
LABORATORY ANALYSIS REPORT
Hydrogen Sulfide and Reduced Sulfur Compounds
Analysis in ldlet Tedlar 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 the oxidative sulfur mode. All other components were measured by GC/ Mass Spec.

AtmAA Lab No.: 02865-10 02865-11 02865-12
Sample |.D.: W07043 WO07043 W07043
|  F2IN-R1 |  F2IN-R2 |  F2-IN-R3 |

Components (Concentration in @
Hydrogen sulfide 354 39.3 41.1
Carbonyl sulfide 0.32 0.31 0.32
Methyl mercaptan 3.72 4.04 4.17
Ethyl mercaptan <0.1 <0.1 <0.1
Dimethyl sulfide 6.35 . 6.72 6.86
Carbon disulfide 0.19 0.20 0.20
isopropyl mercaptan Q.56 0.62 0.62
n-propyl mercaptan <0.06 o S0.06...... .<0.06 . .
Dimethyl disulfide 2022023049
TRS 47.2 51.9 53.9

TRS - total reduced sulfur

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 Repeat Analysis Mean % Diff.
ID Run#1 | Run#2 | Conc. |From Mean|

Components (Concentration in ppbv)
Benzene F2-IN-R1 1900 1970 1940 1.8
Benzyichloride F2-IN-R1 <40 <40 - -
Chlorobenzene F2-IN-R1 . 109 111 110 0.91
Dichlorobenzenes F2-IN-R1 790 841 816 3.1
1,1-dichloroethane F2-IN-R1 387 399 393 1.5
1,2-dichloroethane F2-IN-R1 176 182 179 1.7
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
Carbon tetrachloride F2-IN-R1 <30 <30 --- -
Toluene F2-IN-R1 36900 38700 37800 2.4
1,1,1-trichloroethane F2-IN-R1 352 36.2 357 1.4
Trichloroethene F2-IN-R1 744 778 761 22
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
o-xylene F2-IN-R1 5140 5430 5280 27

‘ Acrylonitrile F2-IN-R1 <200 <200 - -
1,1,2,2-tetrachloroethane F2-IN-R1 <30 <30 -—- -

Page 3 of 4




Sulfur Components

Hydrogen sulfide

Carbonyl sulfide
Methyl mercaptan
Ethyl mercaptan
Dimethyl sulfide
Carbon disulfide
iso-propyl mercaptan
n-propyl mercaptan

Dimethyl disulfide

QUALITY ASSURANCE SUMMARY

(Repeat Analyses)
(continued)
Sample Repeat Analysis Mean % Diff.
ID Run#1 | Run#2 Conc. | From Mean
(Concentration in ppmv)

F2-IN-R1 35.9 35.0 35.4 1.3
F2-IN-R2 39.8 38.8 39.3 1.3
F2-IN-R3 414 40.8 411 0.73
F2-IN-R1 0.33 0.30 0.32 4.8
F2-IN-R1 3.68 3.76 3.72 1.1
F2-IN-R1 <0.1 <0.1
F2-IN-R1 6.26 6.44 6.35 1.4
F2-IN-R1 0.19 0.19 0.19 0.0
F2-IN-R1 0.56 0.57 0.56 0.88
F2-IN-R1 <0.06 <0.06
F2-IN-R1 0.19 0.25 0.22 14

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 imporiant part of AtmAA's quality assurance program.
The average % Difference from Mean for 23 repeat measurements from the three Tedla bag

samples is 2.1%.

Page 4 of 4
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Client/Project Name

e%chﬂclmWCWT /g,m, M‘?}/C'Y LF

Project Location

Simi Vall Y, CA

,v*'«“‘ \x\

/

Project No.

WO#- o%

Field Logbook No.

Sampler: (Signature)

Chain of Custody Tape No.

Sample No./ Lab Sample Type of
Identification Date Time Number Sample REMARKS
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Relinquished by: (Signature) Date Time Received by: (Signature) Date Time
Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date Time
../’ } /""' ) ] \ (:"Z)
et e e SO T8 e
Sample Disposal Method: Disposed of by: (Signatury ? Date Time

SAMPLE COLLECTOR

HORIZON AIR MEASUREMENT SERVICES, INC
996 Lawrence Drive, Suite 108

Newbury Park, CA91320 |
(805) 498-8781 Fax (805) 498-3173
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CHAIN OF CUSTODY RECORD
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HORIZON AIR MEASUREMENT SERVICES, INC
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Newbury Park, CA 91320
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A @ Atmospheric Analysis & Consulting, Inc. |

A

CLIENT : Horizon Air Measurement’ Serv1ces, Inc
PROJECT NAME : W07-043 :
AAC PROJECT NO. : 050528

REPORT DATE : 10/26/2005

On October 24, 2005, Atmospheric Analysis &. Consulting, In‘c received ten (10) DNPH xmpmger contenté for
Formaldehyde and Acetaldehyde by Method CARB 430. -The samples were assngned unique Laboratory ID
numbers as follows:

Client ID ) _ Lab No.
W07043-M430-F2-R1-IMP1 . - 050528-13083
W07043-M430-F2-R1-IMP2 R 050528-13084
W07043-M430-F2-Spike _ . 050528-13085 _

W07043-M430-F2FB1 | _» '050523-13086
W07043-M430-F2-FB2 T 05052813087
W07043-M430-F2-FB3 - 050528_—13083
W07043-M430-F2-R2-IMP1 ‘ ~ 050528-13089
W07043-M430-F2-R2-IMP2 | | | 050528-13090
W07043-M430-F2-R3-IMPT T 050528-13091
WO07043-M430-F2R3-IMP2 , 050528-13002

CARB 430 — Ten (10) ml of Methylene Chloride: Hexane (30:70) was added to each impinger prior to sampling.
Five (5) milliliters of the organic layer was removed from all samples. The organic extracts were then concentrated
to dryness under a stream of UHP Nitrogen. When the samples reached dryness the vials were removed from the
nitrogen stream and five (5) ml of Carbonyl-free Acetonitrile was added to the vial. A 20ul aliquot of the extract:
was analyzed by HPLC/UV following CARB Method 430 as specnﬁed in the cham of custody. Holdmg times for
preparation and analysis were comphed w1th

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 complience 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 contact the undersigned.

d M e
a 9. Parmar o

Technical Director

This report consists of

082
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A @ Atmospheric Analysis & Consulting, Inc.

A LABORATORY ANALYSIS REPORT
CLIENT : Horizon Air Measurment Services, Inc. SAMPLING DATE : 10/19-21/2005
PROJECT NO.: 050528 RECEIVING DATE : 10/24/2005
UNITS : ug/Sample_‘ ‘ ANALYSIS DATE : 10/25/2005

REPORTING DATE  : 10/26/2005

Formaldehyde and Acetaldehyde by Method CARB 430

W07043-M430-F2-R1-IMP1 050528-13083 | 0.58 0.39
— W07043-M430-F2-R1-IMP2 050528-13084 0.30 | 076
W07043-M430-F2-Spike 050528-13085 | 120 e
W07043-M430-F2-FB1 050528-13086 0.07 | 0.07
W07043-M430-F2-FB2 _050528-13087 0.19 « 012
W07043-M430-F2-FB3 050528-13088 0.14 _ 010
W07043-M430-F2-R2-IMP1 050528-13089 023 _0.50
—W07043-M430-F2-R2-IMP2 050528-13090 0.03 0.05
W07043-M430-F2-R3-IMP1 050528-13091 _0.40 ' 0.38
W07043-M430-F2-R3-IM P2 050528-13092 0.16 - 0.38
,.«;:"'f ‘
o '”Qm (‘[;& %/W
" Dr. Sucha Parmar ’

; ~ Technical Director

083
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Atmospheric Analysis & Consulting, Inc.

QUALITY CONTROL/QUALITY ASSURANCE REPORT

: Horizon Air Measurement Services, Inc.

ANALYSIS DATE: . 10/25/2005
LAB NO. 1 050528 REPORT DATE: : 10/26/2005
MEDIA : DNPH
I-Method Blank - ug/ml
Sample
Analyte Analysis
| Formaldehyde ND
II-Duplicate Analysis - 050528-13083 ug/ml
Sample Duplicate Mean % RPD
Analyte Analysis Analysis
Formaldehyde 0.06 0.06 0.06 0.0
Acetaldehyde 0.04 0.04 0.04 0.0
Acrolein 0.00 0.00 0.00 0.0
III-Spiked Sample - 050528-13083 ug/ml
Sample Spike Spike Dup Spike Spike Spike Dup RPD**
Analyte Conc. Added Res Res % Rec * % Rec * %
Formaldehyde 0.03 0.75 0.84 0.82 107 105 1.9
Acetaldehyde 0.02 0.75 0.79 0.78 103 101 2.0
Acrolein 0.00 0.75 0.82 0.81 109 107 2.0
IV-Laboratory Control Spike -ug/ml
Spike Spike Dup Spike Spike Spike Dup RPD**
Analyte Added Res Res % Rec * % Rec * %
Formaldehyde 1.5 1.67 1.70 111 113 1.8
Acetaldehyde 1.5 1.63 1.66 109 111 1.9
Acrolein 1.5 1.71 1.72 114 114 0.6

* Must be 70-130%

** Must be <25%

1534 Eastman Avenue ® Suite A ¢

Ventura, California 93003

<¢;g ;,\Q,.CL—.Q / ) /Vrf\()‘/\

e

®

Dr. Sucha Parmar_

President

084
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e

Atmospheric Analysis & Consulting, Inc.

Spike Recovery
CARB 430 DNPH SOLUTION

CLIENT : Horizon Air Management
" AAC Project No  : 050528
Client Project No  : W07-043

CARB 430
8 Sample | - Formaldehyde Conc. (ug/ml)
DNPH sol. Spike #1 117
W07043-M430-F2-Spike 120
" ~ Percent Recéx{ery R ‘ 102
./"/
ér/ A Cla 5 (,/ /pl/z’f\f"/
Sucha Parmar :

Technical Director

083
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A @ Atmospheric Analysis & Consulting, Inc.

A

DEMONSTRATION OF ACCEPTABLE PERFORMANCE

CARB 430 DNPH SOLUTION
PREP DATE : 10/18/2005 ANALYSIS DATE : 10/18/2005
AAC Project No : 050528 Client Project No : W07-043
CARB 430
MDL 0.002ug/ml
Analyte Formaldehyde
DNPH sol Theoretical Conc. Practical Conc. % Recovery
DNPH sol. Spike #1 100 117 117
DNPH sol. Spike #2 100 117 117
Average 117
Std. Dev. 0.0

-
Sgc Jé@mo/\

Dr. Sucha Parmar

" Technical Director

1534 Eastman Avenue ® Suite A ® Ventura, California 93003 @ (805) 650-1642 » FAX (805) 650-1644
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¢

PREP DATE
AAC Project No

Atmospheric Analysis & Consulting, Inc.

CARB 430 DNPH SOLUTION CERTIFICATION

: Horizon Air Management ANALYSIS DATE
: 10/18/05 "SHIPPING DATE
: 050528 Client Project No
CARB 430
MDL . | 0.002ugm | 0.002ugmi | 0.001ug/mi
| T Fbrmaldehyde Acetaldehyde o Acfplfeih
3 DNPH sol o ug/ml - ug/mb - ‘ "ug;/'m:l':
DNPH sol. Run #1 ND 0.008 ND
DNPH sol. Run #2 ND 0.008 ND
DNPH sol. Run #3 ND ND ND
DNPH sol. Run #4 ND ND ND
Average ND 0.004 ND

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

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

: 10/18/05
1 10/18/05
: W07-043

4 Dr. Sucha Parmar

Technical Director

(805) 650-1642 » FAX (805) 650-1644 p

e ﬂ%f%u{h/‘
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Client/Project Name , Project Location ’._,_;{tf ~

Spws Vol L F o S V,Aﬂok__. : - .

Project No. : _ Field Logbook No. ,
WO ~Dwa | S ==

Sampler: (Signature) Chain of Custody Tape No.

ANALYSES
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Relinquished by:"(Signature) - Date Time Received for Laboratory: (Signature) Date Time

Sample Disposal Method:

Disposed of by: (Signature) ' Date Time

SAMPLE COLLECTOR ANALYTICAL LABORATORY
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CUTTIS & Tompklns Ltd., Analytical Laboratories, Since 1878
" 2323 Flfth Sfreef Berkeley CA 94710 Phone (510) 486 OQOO

ANALYTICATL REPORT

Prepared for:

Horizon Air Measurement Services
996 Lawrence Drive
Suite 108
Newbury Park, CA 91320

Date: 11-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:

Zi&\ anager

This package may be reproduced only in its entirety.

NELAP # 01107CA Page 1 of O
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g Curtis & Tompkins, Lid.

CASE NARRATIVE

Laboratory number: 182803

Client: Horizon Air Measurement Services
Location: Simi Valley L.F.

Request Date: 10/27/05

Samples Received: 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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Curtis & Tompkins, Lid.

Lab #:

Simi Valley L.F.

182803 Location:
Client: Horizon Air Measurement Services Analysis: MEASURE
Projecti: STANDARD
Analyte: Sample Volume Diln Fac: 1.000
Matrix: Water Received: 10/24/05
Units: mL Analyzed: 11/01/05

W07043421-F1-R1-C1
W07043421-F1-R1-C2
W07043421-F1-R2-C1
W07043421-F1-R2-C2
W07043421-F1-~R3-C1
W07043421-F1-R3-C2
W07043421-F2-R1-C1
W07043421-F2-R1-C2
W07043421-F2-R2-C1
W07043421-F2-R2-C2
W07043421-F2-R3-C1
W07043421-F2-R3-C2
W07043421 S.B.
W07043421-FB-C1
W07043421-FB-C2

182803-001
182803-002
182803-003
182803-004
182803-005
182803-006
182803-007
182803-008
182803-009
182803-010
182803-011
182803-012
182803-013
182803-014
182803-015

210
390
220
470
170
450
110
490
100
400
200
520
250
110
310

H R R RBR B R PR R e
OO0 000000 OO0 00O O

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

RL= Reporting Limit
Page 1 of 1




C

Curtis & Tompkins, Ltd.

Lab #: 182803

_ Simi Valley L.F.

Location:
Client: Horizon Air Measurement Services Prep: METHOD
Project#: STANDARD Analysis: EPA 300.0
Analyte: Fluoride Diln Fac: 1.000
lMatrix: Water Received: 10/24/05
Units: mg/L

W07043421-F1-R1-C1

122

182803-001 0.43 0.10 107343 10/14/05 11/01/05
W07043421-F1-R1-C2 182803-002 1.2 0.10 107343 10/14/05 11/01/05 16:39
W07043421-F1-R2-C1 182803-003 5.1 0.10 107343 10/18/05 11/01/05 16:57
W07043421-F1-R2-C2 182803-004 6.9 0.10 107343 10/18/05 11/01/05 17:14
W07043421-F1-R3-C1 182803-005 1.9 0.10 107343 10/18/05 11/01/05 17:32
| WO07043421-F1-R3-C2 182803-006 6.5 0.10 107394 10/18/05 11/02/05 16:44
W07043421-F2-R1-C1 SAMPLE 182803-007 4.8 0.10 107343 10/19/05 11/01/05 18:07
W07043421-F2-R1-C2 SAMPLE 182803-008 5.0 0.10 107343 10/19/05 11/01/05 19:35
‘W07043421-F2-R2-C1 SAMPLE 182803-009 2.8 0.10 107343 10/19/05 11/01/05 19:52
W07043421-F2-R2-C2 SAMPLE 182803-010 6.2 0.10 107394 10/19/05 11/02/05 17:02
""W07043421-F2-R3-C1 SAMPLE 182803-011 1.8 0.10 107343 10/20/05 11/01/05 20:27
W07043421-F2-R3-C2 SAMPLE 182803-012 5.2 0.10 107394 10/20/05 11/02/05 19:22
W07043421 S.B. SAMPLE 182803-013 ND 0.10 107343 10/18/05 11/01/05 16:04
W07043421-FB-C1 SAMPLE 182803-014 ND 0.10 107343 10/18/05 11/01/05 15:47
W07043421-FB-C2 SAMPLE 182803-015 ND 0.10 107343 10/18/05 11/01/05 15:29
BLANK (QC315431 ND 0.10 107343 11/01/05 11:54
BLANK QC315655 ND 0.10 107394 11/02/05 15:52
D= Not Detected
L= Reporting Limit
cage 1 of 1 3.0
033




Curtis & Tompkins, Ltd.

C

Lab # 182803 Location: Simi Valley L.F.

Client: Horizon Air Measurement Services Prep: METHOD

Project#: STANDARD Analysis: EPA 300.0

Analyte: Chloride Diln Fac: 1.000

Matrix: Water Received: 10/24/05

Units: mg/ L

W07043421-F1-R1-C1 SAMPLE 182803-001 1.9 0.20 107343 10/14/05 11/01/05 16:22

W07043421-F1-R1-C2 SAMPLE 182803-002 2.5 0.20 107343 10/14/05 11/01/05 16:39

W07043421-F1-R2-C1 SAMPLE 182803-003 8.9 0.20 107343 10/18/05 11/01/05 16:57

W07043421-F1-R2-C2 SAMPLE 182803-004 12 0.20 107343 10/18/05 11/01/05 17:14

W07043421-F1-R3-C1 SAMPLE 182803-005 2.1 0.20 107343 10/18/05 11/01/05 17:32

W07043421-F1-R3-C2 SAMPLE 182803-006 15 0.20 107394 10/18/05 11/02/05 16:44

W07043421-F2-R1-C1 SAMPLE 182803-007 5.8 0.20 107343 10/1%9/05 11/01/05 18:07 _

W07043421-F2-R1-C2 SAMPLE 182803-008 11 0.20 107343 10/19/05 11/01/05 19:35 ('

W07043421-F2-R2-C1 SAMPLE 182803-009 6.3 0.20 107343 10/19/05 11/01/05 19:52 i

W07043421-F2-R2-C2 SAMPLE 182803-010 13 0.20 107394 10/19/05 11/02/05 17:02

W07043421-F2-R3-C1 SAMPLE 182803-011 5.8 0.20 107343 10/20/05 11/01/05 20:27 {~

W07043421-F2-R3-C2 SAMPLE 182803-012 10 0.20 107394 10/20/05 11/02/05 19:221

W07043421 S.B. SAMPLE 182803-013 ND 0.20 107343 10/18/05 11/01/05 16:04 )

W07043421-FB-C1 SAMPLE 182803-014 ND 0.20 107343 10/18/05 11/01/05 15:47

W07043421-FB-C2 SAMPLE 182803-015 ND 0.20 107343 10/18/05 11/01/05 15:29
BLANK QC315431 ND 0.20 107343 11/01/05 11:54
BLANK QC315655 ND 0.20 107394 11/02/05 15:52

ND= Not Detected
RL= Reporting Limit
Page 1 of 1
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Tab #:

Location:

Simi Vailéy L.F.

182803
Client: Horizon Air Measurement Services Prep: METHOD
Project: STANDARD Analysis: EPA 300.0
Analyte: Fluoride Units: mg/L
Matrix: Water

Type “MSS Lab ID’ Fliab ID

T Resul

2222222722

ZZ2222222%

W07043421 F2 R3 C2
W07043421-F2 -R3 C2

BS
BSD
MS
MSD
BS
BSD
MS
MSD

182545
182845

-008
008

012
012

QC315432
QC315433
QC315434
QC315435
QC315656
QC315657
QC315658
QC315659

4.757

5.168

)

.000
.000
.00

.00

.000
.000
.000
.000

1.

22.

22

a

974

.798

.00

.852
.821
.896
.976

99
90
88
86
93
91
26
90

80-120
£€0-120
80-120
80-120
80-120
80-120
80-120
80-120

20

20

20

20

1.000 107343
1.000 107343
20.00 107343
20.00 107343
1.000 107394
i.000 107394
2.000 107394
2.000 107354

11/01/05 12:11
11/01/05 12:29
10/26/05 10/28/05 11/01/05 13:09
10/26/05 10/28/05 11/01/05 13:26
11/02/05 16:09
11/02/05 16:27
10/20/05 10/24/05 11/02/05 20:50
10/20/05 10/24/05 11/02/05 22:u00

RPD= Relative Percent Difference

Page 1 of 1
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Batch QC

Lab #: 182803 Location: Simi Valley L.F.
Client: Horizon Air Measurement Services . Prep: METHOD
Project#: STANDARD Analysis: EPA 300.0
Analyte: Chloride Units: mg/L

Matrix: Watexr

Type. M$S Lab ID. . Lab ID. |

BS QC315432 4.000 4.210 105 80 120 1.000 107343 11/01/0%8

BSD QC315433 4.000 3.758 91 80-120 11 20 1.000 107343 11/01/05 1z:2
2222227227 MS 182845 008 QC315434 92.25 40.00 130.5 96 80-120 20.00 107343 10/26/05 10/28/05 ]I/Oi/OS 15:09
ZZZZ222227 MSD 182845-008 QC315435 40.00 12%.6 93 80-120 1 20 20.00 107343 10/26/05 10/28/05 11/01/05 13:26

BS QC315656 4.000 4.010 100 80-120 1.000 107394 11/02/05 16:09

BSD QC315657 4.000 2.902 98 80-120 3 20 1.000 107394 11/02/05 16:27
W07043421 F2-R3-C2 MS 182803-012 QC315658 9.961 4.000 13.66 93 20-120 2.000 107394 10/20/05 10/24/05 11/02/05 290:50
W07043421 F2-R3-C2 MsSD 182803-012 QC315659 4.000 13.89 98 80-120 2 20 2.000 107394 10/20/05 10/24/05 11/02/05 22:00

RPD= Relative Percent Difference
Page 1 of 1
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CHAIN OF CUSTODY RECORD

Client/Project Name Project Location

S0 | \A—“b\( L.F. Sol Vall— CA /’V ANALYSES

Project No. Field Logbook No.
WX o3
Sampler: (Slgnature) Chain of Custody Tape No.
T W
Sample No./ Lab Sample Type of
| identification Date Time Number Sample REMARKS

v q21-Fi - /ef
g;:: vz F\QYL( of / o5~ BE mimsc 11X | Flore 72/ P #{
BB 24 e
Tgraio Rl w:*(ﬂ‘ br eaeem. | X — *‘l’ -
w3 421 V- R2 e /7 K, 2
N - I 55 v X v z=5—|
AI0Y 3 21 Ft 2-3 iof1gles” =3 Ronee v ?t;'__-#.l\ =
) i, 5 MY
o 3 921 FI nsc lig} N v
V)
Relinquished by: (Signature) _ a 1 Time Re 'Woat L_T_ime
T o2 e Yoo | )/ Uz /G /00T
d Rel/ﬁy( Signature) R Z% i(}/g{7e( Time i {5/ Date Time
- b< || e
o [ Yol 65
mshed by: (Signature) Date Time eceived for Laboratory: (Signature) Date Time
Sample Disposal Method: Disposed of by: (Signature} Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY
HORIZON AIR MEASUREMENT SERVICES, INC a m et Mé» et %
996 Lawrence Drive, Suite 108 ~
Newbury Park, CA 91320
- (805) 498-8781 Fax (805) 498-8173 N° 8402
o .
~J




D AOF 2

CHAIN OF CUSTODY RECORD

Client/Project Name

Project Location

5-1 - Vm.\\tdr\ C'AQ

/

S~ V‘A\\"E’ LLE,

Project No.

o -owy

Field Logbook No.

)

Sampler: (Signature)

Chain of Custody Tape No.

/ N ANALYSES
Q

W by: (Signature)
'Av/ W\

ID/ZJ%G/JJ

N
Sample No./ Lab Sample Type of
2 identification Date Time Number Sample ' REMARKS
oo fe3-921-F2 c‘,’ Wi l»5— ‘/ 'F\J.«-?..\z -
- B - e
Svods LB Wlalet = | v
A
g}..v 3..541(.—F2-(Z¢=_’ 1} 14 o~ l/ ?‘*h.‘z’ >
o3| 42 Fz rzc2| ‘ol [los~ v
-\
J\\o?c-t 3-h2.F2-RBe 1O 20/0s— L Flace 2 3
.)c?ﬁ-- b3tz -Cr-Rpez 1920k / ‘L
/
Time Rg¢cened by (Signature) \/LL‘_ Time

~8

{

4

7Qinqu- ed by: (Signature) Dat K Time Rew by: (Signature) /Date Time
p Y (7] . é ’ .

~ = 4 X . s
) R {4 (B0 | 70 L Teyts 165
| Relinquished by: (Signature) d Date Time Received #r Laboratory: (Signature) Date Time
Sample Disposal Method: Disposed of by: (Signature) Date Time

SAMPLE COLLECTOR

HORIZON AIR MEASUREMENT SERVICES, INC
996 Lawrence Drive, Suite 108

Newbury Park, CA 91320

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

ANALYTI%/L):AE)R}W. Z/ /r /qL(j%

N°¢ 8469




Sample No./ Lab Sample Type of g
1 3 Identification Date Time Number Sample d‘ REMARKS
ppodfuat 5.3 Y274 K AT Ll A oy Bl
- .
el FIFE | Jailly X Pobe /s i
oickd|G2L O €L Johrafes X | Teatns  (piwec)
Relinquished by: (S:gqarure) D‘te Time

RYX Y

CHAIN OF CUSTODY RECORD

y’V'

Client/Project Name

Project Location

Sampler: (S/gnalure)

77/‘/%

Chain of Custody Tape No.

St \&ll‘—\(— L = S Vi Hey— i ANALYSES /
Project No. Field Logbook No.
o —om D

i

O

]
Redejred by (Signature) at Time
/%\ (- [?,;giﬂ( /000

{MQW

?’atg Time

Recgled by: (Signature)
loye if &%

,o/;(/@. b K

ReNrfquished by: (Signature)

Ddte Time

Recelved for Laboratory: (S/gnature}

Déze/ Time

Sample Disposal Method:

Disposed of by: (Signature)

Date Time

(;‘ falia)

SAMPLE COLLECTOR

HORIZON AIR MEASUREMENT SERVICES, INC
996 Lawrence Drive, Suite 108

Newbury Park, CA 91320
(805) 498-8781 Fax (805) 498-3173

ANALYTICAL LABORATORY

ok indef ; Y

Ne 8461




Curf IS & Tompklns Ltd., Analytical Laboratories, Since 1878

2323 Fifth Sfreef Berkeley CA 94710, Phone (510) 486-0900

ANALYTICATL REPORT

Prepared for:

Horizon Air Measurement Serv1ces
996 Lawrence Drive
. Suite 108 C
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.

[ |
k*ligqﬁ\ L%[cﬁj

PrOJect<ﬁanager

~

Reviewed by:&i
1

Reviewed by:

This package may be reproduced only in its entirety.

NELAP # 01107CA Page 1 of '21
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c Curtis & Tompkins, Ltd.

CASE NARRATIVE

Laboratory number: 182975

Client: Horizon Air Measurement Services
Location: Simi Valley, L.F.

Request Date: 11/04/05

Samples Received: 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 74703):
Zinc was detected above the RL in the method blank for batch 107767. No other
analytical problems were encountered.

Page 1 of 1



CHAIN OF CUSTODY RECORD

(52975

Client/Project Name

53”;* w&\\ey R IL.F.

Project Location

S Valle, [, CAC

X ANALYSES

Project No. ]

\(\/@’q’ - OH A

Field Logbook No. /

Sampler: (Signature)

Chain of Custody Tape No.

Sample No./ Lab Sample Type of %] J’
Identification Date Time Number Sampie [?‘\’:, " REMARKS
WaBCr - bl Rl fo Ml o5 i ‘ o .
fron e i Gtloamse . |~ ol Fleee ab), R-1
oS- 5= FT Rl Fikbea, o ol I
OY3-136- FIL @1 - ;
- Fca I J.qm\yzz. 1,243 | 7
. kR~ ] L3 ] —F
\ B J Lmpingen <4 wll
A2y~ Tt QL N ) :
] ey / lm‘pmgzj;*S"”.o v
'R % i T
RelinquishetNay: (Signature) Date ’ Time Recefved by (Signature) . Jec__ Dafe _ Time
T Wrele< oo /060
f ,
Relinguifhed by: (Signature) _ , 0?6 Time Receifed by: (Signatuge) /Dat Time
/i b/& 18490 | A % / G
f 7 Z AR A4S
elinquished by: (Signature) Date Time ﬁgceived for Laboratory’: (Signature) Date Time
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY

At o

U+

HORIZON AIR MEASUREMENT SERVICES, INC
996 Lawrence Drive, Suite 108

Newbury Park, CA 91320

(805) 498-8781 Fax (805) 498—?173

ambrent o et %

N? 8292




Sample No./ Lab Sample Type of
Identification Date Time Number Sample REMARKS
4% <l 36 - F /-1 2~ 7o 17/
Wo? pra e 1] oifes /ﬂ?LA /’Z/)S‘(’ L B are 4/ ) R-2

WOF [tAD-43L-Fl 22
2

AR 4306 ~F!-_;Z

WH3-H;£-¢\ u [

cOT

CHAIN OF CUSTODY RECORD

/?)‘7’75

Client/Project Name

5|M( W(&c L—nT:

Project Location

6‘&/\-:‘ \j‘\k“«o\/ Y, C&

ANALYSES

Project No.

Wha - e

Field Logbook No.

Sampler: (Signature)

T

w—

Chain of Custody Tape No.

A

Z Haz

S’?‘

N
\

%fww§/2¥3
sty 4+

\
v

CN

:«aaae-f-" 27- ' /mW 5 % (&
; % e
Relinquighed by: (Signature) - DAt / Time Recgive : (Signature) L — Date Tnme O
g IUOO . _ |e
7 el %o
A Relifquishef by: (Signature) D Tv/me ﬁ’;&elved by: (Signature) Date Time
i A8p | %y | g &
Rquuished by: (Signature) Date Time Rece:/ forM(oraﬁ)ry (Lizgnature) Date ' Time
Sample Disposal Method: Disposed of by: (Signature) Date Time

SAMPLE COLLECTOR

HORIZON AIR MEASUREMENT SERVICES, INC
996 Lawrence Drive, Suite 108

Newbury Park, CA 91320

(805) 498-8781 Fax (805) 498-?:173

ANALYTICAL LABORATORY

oo 7 A

N? 8192




A

Vol

5a5¢h

[T 1O

CHAIN OF CUSTODY RECORD

Client/Project Name

Project Location

/&

M V:A..\\c_,y .. 7. S -Vf,.,\\.,\_, e ANALYSES
Project No. 7 7 Field Logbook No.
Wo3-ov3

Sampler: (Signature)

T St P,

Chain of Custody Tape No.

/

/«
mr
REMARKS

Sample No./ Lab Sample Type of
Identification Date Time Number Sample INg
7 : P
i Front Vo pince |v7| | Hnm# [, B3
Fi tterz, /
[mpingelC 42%3 v
N v ]
7‘13"130-F£sﬂ_6 / 1/

[ipoir® 5 = G
7

I —

Relinquished by~tSignature) » Da . }Ime Receiv d y: (S gnature) ’DAe Time
A R e /eS| Do
7quished by: (Signature) VC(__/ ?%/7 d&g, iV d by: (Slgnaj/re) Daate Time
?‘!O ] rC /
. 2 -
V’ismd by: (Signature) — ————> Date Time Re€ceived for Laboratory: (Signature) Daté Time
Sample Disposal Method: Disposed of by: (Signature) Date Time

SAMPLE COLLECTOR

996 Lawrence Drive, Suite 108
Newbury Park, CA 91320
(805) 498-8781 Fax (805) 498—%3173

HORIZON AIR MEASUREMENT SERVICES, INC

ANALYTICAL LABORATQRY

ambrent, [ of

N°® 8193




COT

Y

BRER

(AT 1D

CHAIN OF C(J;é"TODY RECORD

Ciient/Project Name

S Valley , A

Project Location

S VA“L}EJ Ci

ANALYSES

Project No.

WO - oWy,

Field Logbook No.

Sampler: (Signature)

Chain of Custody Tape No.

Sample No./ Lab Sample Type of
Identification Date Time Number Sample REMARKS ’
3~-43¢-F2-BIC{ /'9//4/03' ?: ; . y A -
wre H 2 -
o e _ﬂ___h;.mfw /o OUSE. I LS =
- . Hree. NN
- N3 7 . '
HZL:::Z Il ol //7;0/1%(‘/,2?5
ST L(““‘-/ /’[/- 0gel_4 _
e /@/.p/z/ﬂzﬂ‘ S=( !11 o

Relinquished by: (Sygnature)

7 S frA T

. L&

_ §0)

Ti Recéived by: (Signature)
/\_/'

Time

"1 000

e LTime 'Recéfived by: (Signalure)
e k&% /"f / ﬂd/é’
A Lo NN~ 7”

Time

Gls

LRelinquished by: (Signature)

Time R‘éceived for Lab;atoré: (Signature)

Time

Sample Disposal Method:

Disposed of by: (Signature)

Time

SAMPLE COLLECTOR

996 Lawrence Drive, Suite 108
Newbury Park, CA 91320

HORIZON AIR MEASUREMENT SERVICES, INC

(805) 498-8781 Fax (805) 498-8173

ANALYTICAL LABORATORY

am H”% (\/W%U% jé

N¢ 8194




CHAIN OF CUSTODY RECORD { ZVL D

Client/Project Name Project Location
Sy Valley 4P Somi Volley , K
Project No. Field Logbook No.
WOZ - &2, 2
Sampler: (Signature) Chain of Custody Tape No.
S m
Sample No./ Lab Sample Type of
Identification Date Time Number Sampile REMARKS
- - - z. z 2] LY
heie "3;:_'5:5? W | ] 4 rusft |1 i | ez, R-2 |
-3 F2- 2 -
o : . é_‘i—z A /77 | Filbee v . _
1 . / hpmaere (223 | '
mﬁﬁ_—ﬁi* : jl}m/ilélvf 4 i/ ]
Mt N % /zz{;nf NARIAY .
C , / v .
Relinquished by: (Signature) Daye }Time Refeived’by/(Signature) < re¢___— |Da Time
VW g ~ ﬁ/
Relinquished by: (Signature) . e Date L Time eceived by (Signature) Date Time
/ /ﬁ‘ | )6)/3‘// 7 f// 7, ', VA
E— O T s G \p s S
anuished by: (Signature) Date Time Recewtdjor Laboratory: (S/gnalure} Date Time
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY
/7 J—ﬁ%
HORIZON AIR MEASUREMENT SERVICES, INC N /’)\ Lf/"/ M
996 Lawrence Drive, Suite 108 ﬂ
Newbury Park, CA 91320
o _ - Q
— (805) 498-8781 Fax (805) 498 ?173 N - 8 1 91
N




CHAIN OF CUSTODY RECORD

(,-8;‘775

Client/Project Name Project Location
) C
fzm ////ow L.F, Sim V“"“"’A y A ANALYSES
Project No. Field Logbook No.
WOF - o433 é‘
Sampler: (Signature) Chain of Custody Tape No. -S?
. hasHm— 5
Sample No./ Lab Sample Type of
Identification Date Time Number Sample g\“." REMARKS
oY313e-F2- vo/r § z_
Wot il s ________;4‘@41‘_%4:1451 v |1 Hawet2 , P23~
| 3“ A | Fitben e i
243 - .
Lw?t: .ri‘ ;:%'3&3 ,?/w / %122'3/
o KA = o g B A—
=R // zé/s- R 1/ Vi
. [ Vi
Relinquishe\{ by: (Signature) Dfte ( Time iyed by: (Signature) . 421 Date Time
d L S ‘ ¢ f /6 34/0*/ /©OCO
A Rélinquistigd by: (Signature) at Time Receiygd by: (Signatur Date Time
ea S wfep /ﬁ/D e Gl
P e {7 MM (2 o @15
Relinquished by: (Signature) Date Time ReCeived for Laboratory: /S/gnature) Dafe / |Time
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY
HORIZON AIR MEASUREMENT SERVICES, INC L
996 Lawrence Drive, Suite 108 @Wbb/ Wé [ /;7&(/74 %
Newbury Park, CA 91320
Ml (805) 496-8781 Fax (805) 498-3173 N° 8400
o
~X




CHAIN OF CUSTODY RECORD

[§2T75

Client/Project Name

Sl Vg lley L F

Project Location

Soani Valley CA ANALYSES
Project No. Field Logbook No.
WOt -0
Sampler: (Signature) Chain of Custody Tape No.
";L\' Spior P
Sample No./ Lab Sample Type of
ldentification Date Time Number Sample REMARKS
WoHOS- 4%~ BK= 13 5L H .
Wo . Ci Y N "5 e Wa®a |, i _Bawk
WO - 53 ™ I
S~ BN B e Filtea, N
ey - ' -
. 3 41~ o.in_RiNSE HMs
WO 0‘!")"{3‘"0):‘( / : L'a/” KMNoM‘ /D"A '.5'&.'
FOU3-TR -BIK
weeh3 CE_ L v J X
’ / |
Relinquished by: {Signature) Dgte | Time Regeivegd by (Segnature) * l/@ ) Dat Time
J - |Z0 /é /47/;:%;\//@@0
P I8
“1RelifAquithéd by: (Signature) Dafe, kTime ﬁ%}emed—by {Signature) Date ya Time
¢ Lle, ,OZ‘/\ /@7@ / o /(/// 7S
S rza O ¢ 274 7.
Relinquished by: (Signature) Date Time Rece.vé)Z, Laboratorv—rs/gnalure} Date Time
Sample Disposal Method: Disposed of by: {Signature) Date Time
SAMPLE COLLECTOR

HORIZON AIR MEASUREMENT SERVICES, INC
996 Lawrence Drive, Suite 108

b Newbury Park, CA 91320

(805) 498-8781 Fax (805) 498—4'3173

$07

M/D

ANALYTICAL LABORATORY

=l

r/,l

N? 8290




~CH;&IN‘ OF IEAUSE'TOBY hecyomvj g.; q 70

Client/Project Name Project Location /
SiiVallen  h.F. s Valley. | CA b Avaurses
Project No. Field Logbook No.
WO - 64
Sampler: (Signature) Chain of Custody Tape No.
A hp T~
Sample No./ Lab Sample Type of
ldentification Date Time Number Sample REMARKS
T 3 VA®2 F.F, LFam :
< Pohs | « @ sos |7l | L Zolobas Bluuk |
WS 3 T3 S o 1 O TN fADs v \
. . TN - L/ ) t a ¢
ok R > /73 %KMy [ 107 HyS8 | A
WOH{ORD L.‘scga? v 5% Huneg [10% A, 6
LS4 ] -
pU¥-07v3-%36 58 / ' BN Hes , L . / ﬂw rabs
" 4 { « o
/ l
Relinquished by: (Sigh‘ature) L(: e {Time Re d y: (Signature) Date Time
Sy P A P D o< Y0 s g;é@- ‘
W&dbﬁ&'gnature) . % ateﬂ Time Rece ed by: (Signha % Daté Time
’i/ a lm j l ' (0 A LTS
/Z’ KOV e L4 Y| 045
Relinquished by: (Signature) Date Time Received for Labora[ory fs‘/gnalufe/ Date/ Timé

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

SAMPLE COLLECTOR ANALYTICAL LABORATORY

HORIZON AIR MEASUREMENT SERVICES, INC

996 Lawrence Drive, Suite 108 ' ) ' ! -
Newbury Park, CA 91320 AmDTenf J %‘é ( %&/%/

(805) 498-8781 Fax (805) 498-3173
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Curtis & Tompkins, Ltd.

C

Lab #: 182975 Project#: STANDARD

Client: Horizon Air Measurement Services Location: Simi Valley, L.F.
Field ID: W07043-436-F1-R1 Diln Fac: 1.000

Lab ID: 182975-001 Sampled: 10/11/05

Matrix: Air Received: 10/24/05

Units: ug/s

,N...._.,_,..,

Arsenic 1.9 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Cadmium 0.88 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 7.1 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 4.0 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.67 108032 11/22/05 11/22/05 METHOD EPA 7470A
Mercury (KMnO4) 4.8 0.26 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B

Zinc 30 b 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B )

{

]

[

;

{

{

[

|

{

{

b= See narrative
ND= Not Detected §
RL= Reporting Limit !
KMnO4= KMno4
Combined= Combined
Page 1 of 1 2.3



C

Curtis & Tompkins, Ltd.

Lab #: 182975 Project# STANDARD

Client: Horizon Air Measurement Services Location: Simi Valley, L.F.
Field ID: W07043-436-F1-R2 Diln Fac: 1.000

Lab ID: 182975-002 Sampled: 10/11/05

Matrix: Air Received: 10/24/05

Units: ug/s

Arsenic 2.4 0.28 107767 11./15/05 11/15/05 CARB 436 EPA 6010B
Cadmium 0.62 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 3.5 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 1.4 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
- Mercury (Combined) ND 0.58 108032 11/22/05 11/22/05 METHOD EPA 7470A
Mercury (KMnO4) 5.8 0.27 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
(Zinc 14 b 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
b= See narrative
ND= Not Detected
RL= Reporting Limit
KMnO4= KMnO4

Jombined= Combined

Page 1 of 1
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Curtis & Tompkins, Ltd.

SR

Lab # 182975 Project#: STANDARD

Client: Horizon Air Measurement Services Location: Simi vValley, L.F.
Field ID: W07043-436-F1-R3 Diln Fac: 1.000

Lab ID: 182975-003 Sampled: 10/11/05

Matrix: Air Received: 10/24/05

Units: ug/s

Arsenic 2.5 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Cadmium 0.61 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 2.5 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 2.1 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.68 108032 11/22/05 11/22/05 METHOD EPA 7470A
Mercury (KMnO4) 2.2 0.088 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Zinc 10 b 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B i
r
|
|
-
|
5
f
!
|
!
b= See narrative
ND= Not Detected
RL= Reporting Limit
KMnO4= KMnO4
Combined= Combined f
Page 1 of 1 4.3




c B Curtis & Tompkins, Ltd.

Lab #: 182975 Project# STANDARD

Client: Horizon Air Measurement Services Location: Simi vValley, L.F.
Field ID: W07043-436-F2-R1 Diln Fac: 1.000

Lab ID: 182975-004 Sampled: 10/12/05

Matrix: Air Received: 10/24/05

Units: ug/s

Arsenic 0.77 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Cadmium 0.63 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 32 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 1.3 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.64 108032 11/22/05 11/22/05 METHOD EPA 7470A
Mercury (KMnO4) 1.3 0.088 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
, Zinc 5.5 b 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B

b= See narrative
ND= Not Detected
RL= Reporting Limit
KMnO4= KMnO4
“ombined= Combined
Page 1 of 1 5.3
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c Curtis & Tompkins, Ltd.

Lab # 182975 Projecti: STANDARD

Client: Horizon Air Measurement Services Location: Simi Valley, L.F.
Field ID: W07043-436-F2-R2 Diln Fac: 1.000

Lab ID: 182975-005 Sampled: 10/12/05

Matrix: Ailr Received: 10/24/05

Units: ug/s

Arsenic 1.0 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Cadmium 0.57 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 2.2 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 3.0 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.67 108032 11/22/05 11/22/05 METHOD EPA 7470A
Mercury (KMnO4) 1.2 0.088 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Zine 13 b 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B

€

b= See narrative
ND= Not Detected
RL= Reporting Limit
KMnO4= KMnO4
Combined= Combined ]
Page 1 of 1 6.3 !
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c Curtis & Tompkins, Ltd.

Lab #: 182975 Project#: STANDARD

Client: Horizon Air Measurement Services Location: Simi Valley, L.F.
Field ID: W07043-436-F2-R3 Diln Fac: 1.000

Lab ID: 182975-006 Sampled: 10/13/05

Matrix: Air Received: 10/24/05

Units: ug/s

Arsenic . 1.1 0.28 107767 11/15/05 11/15/05 CARB 436  EPA 6010B
Cadmium 0.51 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 1.8 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 6.7 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.66 108032 11/22/05 11/22/05 METHOD EPA 7470A
‘Mercury (KMnO4) 0.86 0.096 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel 3.1 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
| zinc ' 11 b 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B

b= See narrative

ND= Not Detected

RL= Reporting Limit
KMnO4= KMnO4
lombined= Combined
’Page 1 of 1 7.3
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C

Curtis & Tompkins, Lid. .

Lab #: 182975 Project#: STANDARD 1

Client: Horizon Air Measurement Services Location: Simi Valley, L.F.

Field ID: W07043-436~BLK Diln Fac: 1.000 {]
Lab ID: 182975-007 Sampled: 10/13/05 ]

Matrix: Air Received: 10/24/05 :

Units: ug/s -

Arsenic ND 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Cadmium 0.59 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B i
Copper 1.2 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B i
Manganese 0.70 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.10 108032 11/22/05 11/22/05 METHOD EPA 7470A P
Mercury (KMnO4) ND 0.060 108030 11/22/05 11/22/05 METHOD EPA 7470A P
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B T
Zinc ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B -
!
I
{
i
{
ND= Not Detected
RL= Reporting Limit
KMnO4= KMno4
Combined= Combined
Page 1 of 1 8.3
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Curtis & Tompkins, Ltd.

C

Lab #: 182975 Project# STANDARD
Client: Horizon Air Measurement Services Location: Simi Valley, L.F.
Field ID: W07043-436-SB Diln Fac: 1.000
Lab ID: 182975-008 Sampled: 10/13/05
Matrix: Air Received: 10/24/05
< Units: ug/s

11/15/05

Arsenic ND 0.28 107767 11/15/05 CARB 436 EPA 6010B
Cadmium 0. 0.28 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Copper 3. 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Manganese 0. 0.56 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Mercury (Combined) ND 0.12 108032 11/22/05 11/22/05 METHOD EPA 7470A
Mercury (KMnO4) ND 0.096 108030 11/22/05 11/22/05 METHOD EPA 7470A
Nickel ND 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
Zinc 23 1.1 107767 11/15/05 11/15/05 CARB 436 EPA 6010B
b= See narrative
ND= Not Detected
RL= Reporting Limit
KMnO4= KMnO4

Jombined= Combined

Page 1 of 1
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C

Curtis & Tompkins, Ltd.

Lab #: 182975 Location: Simi Valley, L.F.

Client: Horizon Air Measurement Services Prep: METHOD i
Project#: STANDARD Analysis: EPA 7470A *
Analyte: Mercury (KMnO4) Diln Fac: 1.000

Type: BLANK Batch#: 108030

iab ID: QC318263 Prepared: 11/22/05

Matrix: Air Analyzed: 11/22/05

Units: ug/s

ND

0.010

ND= Not Detected

RL= Reporting Limit
KMnG4= KMn0O4
Page 1 of 1




Curtis & Tornpkins, Ltd.

2atch QU Report

é Lab #: 182975 Location: Simi valley, L.F.
I Zlient: Horizon Air Measurement Services Prep: METHOD
l Project#: STANDARD Analysis: EPA 7470A
[ Analyte: Mercury (KMnO4) Batch#: 108030
i Matrix: Air Prepared: 11/22/05
| Units: ug/s Analyzed: 11/22/05
I'piln rac: 1.000
J
Lo T
| BS QC318264 0.2500 0.2465 99 80-120

‘BSD QC318265 0.2500 0.2400 96 80-120 3 20
{
!
!

RPD= Relative Percent Difference
MnO4= KMnO4 1 1 9
HE ]

Page 1 of 1



Curtis & Tompkins, Ltd.

Lab #: 182975 Location: Simi valley, L.F. L

Client: Horizon Air Measurement Services Prep: METHOD
Project#: STANDARD Analysis: EPA 7470A
Analyte: Mercury (KMnO4) Diln Fac: 1.000
Field ID: W07043-436-F2-R1 Batch#: 108030
Type: SDUP Sampled: 10/12/05
MSS Lab ID: 182975-004 Received: 10/24/0%
Lab ID: QC318266 Prepared: 11/22/05
Matrix: Air Analyzed: 11/22/05
Units: ug/s

1.294 1.241 0.08803 4 20

RL= Reporting Limit

RPD= Relative Percent Difference 4 -
FinC4= KMnO4 1 C ,
fage 1 of 1 e
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c Curtis & Tompkins, Ltd.

ftatch QC Report

7

(- Lab #: 182975 Location: Simi valley, L.F.
% Client: Horizon Air Measurement Services Prep: METHOD
Project#: STANDARD Analysis: EPA 7470A
Analyte: Mercury (KMnO4) Diln Fac: 1.000
. Field ID: W07043-436-F2-R1 Batcht: 108030
Type: SSPIKE Sampled: 10/12/05
M3S Lab ID: 182975-004 Received: 10/24/05
Lab ID: QC318267 Prepared: 11/22/05
Matrix: Air Analyzed: 11/22/05
[Units: ug/s

1.294 2.201 3.297 91 77-121

nO4= KMnO4
rage 1 of 1

R
% g
B
o
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Batch QC Report

Q Curtis & Tompkins, Ltd.

nab #: 182975 . Location: Simi Valley, L.F.
Client: Horizon Air Measurement Sexrvices Prep: METHOD

Project#: STANDARD Analysis: EPA 7470A
Analyte: Mercury (Combined) Diln Fac: 1.000

Type: BLANK Batch#: 108032

Lab ID: QC318274 Prepared: 11/22/05

Matrix: Air Analyzed: 11/22/05

Units: ug/s

ND

0.010

ND= Not Detected
RL= Reporting Limit
“ombined= Combined
Page 1 of 1
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c Curtis & Tompkins, Lta.

»Batch QC Report

Lab #: 182 Location: Simi Valley, L.
Client: Horizon Air Measurement Services Prep: METHOD
Project#: STANDARD Analysis: EPA 7470A
Analyte: Mercury (Combined) Diln Fac: 1.000
Type: BLANK Batch#: 108032
Lab ID: QC318275 Prepared: 11/22/05
Matrix: Air Analyzed: 11/22/05

" Units: ug/s

2

ND= Not Detected
RL= Reporting Limit
smbined= Combined
rage 1 of 1 s i
123
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Curtis & Tompkins, Ltd.

RS

Lab #: 182975

Location: Simi Valley, L.F.
Client: Horizon Air Measurement Services Prep: METHOD
Project#: STANDARD Analysis: EPA 7470A
Analyte: Mercury (Combined) Batch#: 108032
Matrix: Air Prepared: 11/22/05
Units: ug/s Analyzed: 11/22/05
Diln Fac: 1.000

BS QC318276 0.2500

0.2460 98 80-120
BSD QC318277 0.2500 0.2480 99 80-120 1 20

|
P

i

{

E

-

|

(

.

i
1.

|

H

i

i
RPD= Relative Percent Difference -
Zombined= Combined fk
Page 1 of 1 15.0 i
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c Curtis & Tompkins, Lid.

Z3atch QC Report

Lab #: “Location: FSimiFVélley, L.F.

182975
Client: Horizon Air Measurement Services Prep: METHOD
Project#: STANDARD Analysis: EPA 7470A
Analyte: Mercury (Combined) Diln Fac: 1.000
Field ID: W07043-436-F1-R3 Batch#: 108032
Type: SDUP Sampled: 10/11/05
MSS Lab ID: 182975-003 Received: 10/24/05
Lab ID: QC318278 Prepared: 11/22/05
Matrix: Air Analyzed: 11/22/05
Units: ug/s

<0.6803 ND 0.6803 NC 20

NC= Not Calculated
ND= Not Detected
RL= Reporting Limit
RPD= Relative Percent Difference
>mbined= Combined
age 1 of 1 1

20.0
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Batch QC Report

Curtis & Tompkins, Ltd.

Lab #:

“Simi valley,

182975 Location L.F. ¢
Client: Horizon Air Measurement Services Prep: METHOD g
Project#: STANDARD Analysis: EPA 74703
Analyte: Mercury (Combined) Diln Fac: 1.000
Field ID: W07043-436-F1-R3 Batch#: 108032
Type: SSPIKE Sampled: 10/11/05
MSS Lab ID: 182975-003 Received: 10/24/05
Lab ID: QC318279 Prepared: 11/22/05 i
Matrix: Air Analyzed: 11/22/05 i
Units: ug/s

17.01 15.34

90 77-121

ND= Not Detected
Combined= Combined
Page 1 of 1
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.CUITIS & Tompkms Lid., Andlytical Laboratories, Since 1878

2323 Fitth Street, Berkeley, CA 94710, Phone (SIO) 486 OQOO

ANALYTICAL REPORT

SPrepared for:
e Horlzon Alr Measurement Servxces;fA
'996 Lawrence Drive T

Lo Hﬁ.; Suite 108 -
Newbury Park CA 91320

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.

A

Reviewed by: Y/ UV\/\ .: 4 X‘>

" Project W\yager -
Reviewed by: C::::\ <:Z§é;:’“w

O =~ Manager

CJ

This package may be reproduced only in its entirety.

NELAP # 01107CA Page 1 of

127




c Curtis & Tompkins, Ltd.

CASE NARRATIVE

Laboratory number: 183452

Client: Horizon Air Measurement Services
Project: W07.043

Location: Waste Management

Request Date: 11/29/05

Samples Received: 11/29/05

This hardcopy data package contains sample and QC results for eight air

samples, requested for the above referenced project on 11/29/05. The samples
were received cold and intact.

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

Ion Chromatography (EPA 7199):

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

Page 1 of 1
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c Curtis & Tompkins. 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 Fac: 1.000 Analyzed: 12/01/05

Batchi#: 108263

[ W743-425-F1-R1 SAMPLE 183452-001 1.5 1.0
W743-425-F1-R2 SAMPLE 183452-002 1.1 1.0
W743-425-F1-R3 SAMPLE 183452-003 ND 1.0
W743-425-F2-R1 SAMPLE 183452-004 1.4 1.0
W743-425-F2-R2 SAMPLE 183452-005 1.1 1.0
W743-425-F2-R3 SAMPLE 183452-006 1.1 1.0
W743-425-FB SAMPLE 183452-007 ND 1.0
W743-425-SB SAMPLE 183452-008 ND 1.0

BLANK QC318235 ND 1.0

ND= Not Detected

[

RL= Reporting Limit

Page 1 of 1
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‘ Curtis & Tompkins, Ltd.

Location: Waste Management
Client: Horizon Air Measurement Services Prep: CARB 425
Project#: W07.043 Analysis: EPA 6010B
Analyte: Chromium Batchi: 108263
Field ID: W743-425-F1-R1 Sampled: 11/28/05
MSS Lab ID: 183452-001 Received: 11/29/0s
Matrix: Air Prepared: 12/01/05
Units: ug/s Analyzed: 12/01/05
Diln Fac: 1.000

SDUP  QC319236 1.540
SSPIKE QC319237 1.540 200.0

1.550

199.0

1.000 1 20

99 80-120

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1
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LAB# 183452

CLIENT: Horizon Air Measurement Services

HEXAVALENT CHROMIUM ANALYSIS SUMMARY

LabID

183452-001
183452-002
183452-003
183452-004
183452-005
183452-006
183452-007
183452-008
QC319026

Field ID

W743-425-F1-R1
W743-425-F1-R2
W743-425-F1-R3
W743-425-F2-R1
W743-425-F2-R2
W743-425-F2-R3
W743-425-FB
W743-425-SB
METHOD BLANK

A A A AA

A A

Result
ug/sample

0.32
0.34
0.33
0.33
0.33
0.32
0.16
0.1
0.15

Cb Curtis & Tompkins, Ltd.

AN AAA

A A

Resuit
ug/L

0.50
0.50
0.50
-0.50
0.50
0.51
0.50
0.50
0.50

Volume

mb

640
670
650
660
650
620
320
220
300

i

W

[



C

Curtis & Tompkins, Ltd.

Lab §: 183452 Location: Waste Management
Client: Horizon Alr Measurement Services Prep: METHOD

Project#: W07.043 Analysis: EPA 7199
Analyte: Hexavalent Chromium Batch#: 108212

Matrix: Hater Sampled: 11/28/05

Units: ug/L Received: 11/29/05

Diln Fac: 1.000

eld 1D,

VP

7 T Analyzed.
W743-425-F1-R1 SAMPLE 183452-001 ND 0.50 11/29/05 14:22
W743-425-F1-R2 SAMPLE 183452-002 ND 0.50 11/29/05 14:33
W743-425-F1-R3 SAMPLE 183452-003 ND 0.50 11/29/05 14:45
W743-425~-F2-R1 SAMPLE 183452-004 ND 0.50 11/29/0S5 14:57
W743-425-F2-R2 SAMPLE 183452-005 ND 0.50 11/29/05 15:08
W743-425-F2-R3 SAMPLE 183452-006 0.51 0.50 11/29/05 15:55
W743-425-FB SAMPLE 183452-007 ND 0.50 11/29/05 14:10
W743-425-SB SAMPLE 183452-008 ND 0.50 11/29/05 13:59
BLANK QC319026 ND 0.50 11/29/05 12:26

ND= Not Detected
RL= Reporting Limit
Page 1 of 1
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Batch QC Report

"Lab #: 183452 Location: Waste Management

Client: Horizon Air Measurement Services Prep: METHOD
Projecti: Ww07.043 Analysis: EPA 7199
Analyte: Hexavalent Chromium Batch#: 108212
Matrix: Water Received: 11/29/05
Units: ug/L

-Type MSS:Lab_ID - Diln: Fa Sampled. - -Analyzed:

BS 1.000 11/29/05 12:

BSD QC319028 20.00 20.49 102 90-110 2 20 1.000 11/29/05 12:
W743-425-F1-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-F1-R1 MSD 183452-001 QC319030 10.00 11.09 107 85-115 0 20 1.010  11/28/05 11/29/05 16:37
2222222222 MS  183481-002 QC319031 <0.09281 10.10 0 0 * 85-115 1.020  11/29/05 13:21 11/29/05 17:42
2222222222 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 _ . / ?3 “f‘5 P

Client/Project Name Project Location &%\ \
WASTE MANAGEMENT Sin VALLEY, CA O awaurses
Project No. Field Logbook No. Qﬂ
Wo7. 043 z R
Sampler: (Signature) < ~ Chain of Custody Tape No. Q‘
Al
Sample No./ Lab Sample Type of 0
. Identification Date Time Number Sampile , REMARKS
r
T P | —_\meiwe R { = FlTEE _
4 MPING ER 2.
[ R v I D T T
M 2 v’
[(MPZ.2. L~
j é
AR P I
. [m V'__:j: V/ .
Relingquighed by: {Signature) N . Date _J;zme lgeceived/tzig(sggz_ure) 5357 313 I}ate Time
* 4 - y - 3 81‘ OI i ,-2 o ) o
L P~ -2 v
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time
UPS Fe I1-19-03|/p 2
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 ‘ M, ;‘
996 Lawrence Drive, Suite 108 CH&TIS /;D 7b PRING
Newbury Park, CA 91320
(805) 498-8781 Fax (805) 498-3173 Ne 09005




CHAIN OF CUSTODY RECORD . A\ N
Client/Project Name Project Location (0 9 QS
/ N\
W ase M 3"’7”2/6!767* SiMl VALLEY (4 &\f“w"“@ ANALYSES
Project No. &4 | Field Logbook No. (3
WO7- 043 7
Sampler: (Signature) - _ Chain of Custody Tape No.
VvV
Sample No./ Lab Sample Type of
0\ Identification Date Time Number Sample REMARKS
WHIN4ZS 71 1MPERZ . ISR | D UNUUS IS DU SR N D
"v74" . . 2-' l -\ _ |/ L ]
S A . / v
K imMpz-2 i N -
A/ PRZ Iy
2f /MPt.2 e o
.j ‘ : Z --1
/\ 'P “5
Relinquished by: (Signature) .y Date _[Time zﬁcei_ved by: (Signature) Df'/e Z“J‘;;me
_ < e I LY - 82 ©1 §3% 3 -
% W /- 25lo5™ /2B83SE22 ©1 §357%3
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time
UPS oe— 23-8] J) o2
Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date Time
Sample Disposal Method: , Disposed of by: (Signature) Date Time
SAMPLE COLLECTOB ANALYTICAL LABORATORY
HORIZON AIR MEASUREMENT SERVICES, INC C(/ S NP
996 Lawrence Drive, Suite 108 R71S /D fOMPKIN'S L’D
Newbury Park, CA 91320 )
et (805) 498-8781 Fax (805) 498-3173 N¢ 09003
w .

F2-pa-1 Glbed Fl-pa-1 T of by Bl (ol # 's | dr No Saumple Cecotred Al WT4E 25 2 (MP2-1-
Fo-lmp-| Labdbd Fl-imp-t t |
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CHAIN OF CUSTODY RECORD
Client/Project Name Project Location \
/‘V4§ TE MANAGEMENT Sivti VALLEY , C4 AMNALYSES

Project No

WO7. o433

Sampler: (Signature).

. Field Logbook No. ig
Y/ Chain of Custody Tape No. ‘!ﬁ/ /
Sample No./ Lab Sample Type of
Identification | Date Time Number Sample {/ REMARKS

P25

PREEPYS K S

«%\w
~
B
£
‘N

oyl 2
oA P2 ) -
< SoruTioN &K
W43 ¥251F) ImP 2=/ {tdseus 72 ) S
(F2)
Relinquished by: (S/gnature) Date | Time Received by: (Slgnature Date Time
4 RS /R BISERLODVISEEID | paavols
S P R 453
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time
iAPS 129-3 10 =°
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 | y
996 Lawrence Drive, Suite 108 Cﬂ&ﬂg /;D WMP K /NS
Newbury Park, CA 91320
— (805) 498-6781 Fax (805) 498-3173 Ne 09004
g
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Page 1 of 1

Rich Vacherot

From: "John Goyette" <goyette@ctberk.com>
To: <rich@horizonairmeasurement.com>
Sent: Friday, November 11, 2005 3:55 PM

Attach:  183047_COC.pdf, 183047_RPTS.pdf
Subject:  Simi Valley, L.F. - C&T Reports (183047)

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.

137



C

Curlis & Tompkins, Lid.

Analytical Laboratostes, Since 1878

Chromium
Lab #: 183047 Location: Simi Valley, L.F.
Client: Horizon Air Measurement Services Prep: CARB 425
Project#: STANDARD Analysis: EPA 6010B
Analyte: Chromium Batch#: 107662
Matrix: Air Received: 10/24/05
Units: ug/s Prepared: 11/11/05
Diln Fac: 1.000 Analyzed: 11/11/08
Field ID Type Lab ID Result RL Sampled
07-043-425-F1-R1 SAMPLE 183047-001 0.83 0.50 10/17/05
07-043-425-F1-R2 SAMPLE 183047-002 1.1 0.50 10/18/05
07-043-425-F1~R3 SAMPLE 183047-~003 1.1 0.50 10/18/05
07-043-425-F2-R1 SAMPLE 183047-004 1.6 0.50 10/19/05
07-043-425-F2-R2 SAMPLE 183047-005 1.4 0.50 10/20/05
07-043~425~F2-R3 SAMPLE 183047-006 1.3 0.50 10/21/05
07-043-425-FB~-C1 SAMPLE 183047-007 0.60 0.50 10/18/05
07-043-425-FB-C2 SAMPLE 183047-008 0.72 0.50 10/18/05
07-043-425-SB SAMPLE 183047-009. 0.66 0.50 10/18/05
BLANK QC316737 ND 0.50

ND= Not Detected

RL= Reporting Limit

Page 1 of 1 2.0
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cb Curlis & Tompkins, Lid.
Analylical Laboratorles, Since 1878

Batch QC Report

Chromium
Lab #: 183047 Location: Simi Valley, L.F.
Client: Horizon Air Measurement Services Prep: CARB 425
Project#: STANDARD Bnalysis: EPA 6010B
Analyte: Chromium Batch#: 107662
Field ID: 07-043-425-F1~-R1 Sampled: 10/17/05
MSS Lab ID: 183047-001 Received: 10/24/05
Matrix: Air Prepared: 11/11/05
Units: ug/s Analyzed: 11/11/05
Diln Fac: 1.000
Type Lab ID MSS Rasult Spiked Result RL $REC Limits RPD Lim
SDUP  QC316738 0.8250 0.7950 0.5000 4 20
SSPIKE QC316739 0.8250 100.0 96.50 96 80-120

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1
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ALTA

November 12, 2005
Alta Project LD.: 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 MMS5 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 PAHs and Modified EPA Method 1625 for hexachlorobenzene.
A standard tarnaround time was provided for this work.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section II) and the

Appendix, which contains the chain-of-custody, a list of data qualifiers and abbreviations, Alta's current
certifications, and copies of the raw data (if requested).

Alta Analytical Laboratory is committed to serving you effectively. If you require additional

information, please contact me at 916-933-1640 or by email at mmaier@altalab.com. Thank you for
choosing Alta as part of your analytical support team.

Sincerely,
7[(41([/@ >l<me/

Martha M. Maier
Director of HRMS Services

Alta Analytical Laboratory Inc.

1104 Windfield Way
El Dorado Hills, CA 95762
FAX (916) 673-0106
(916) 933-1640

Project 26831 Page 1 of 420
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Project 26831

Lab. Sample ID =

001

002

003

004

005

006

Section I: Sample Inventory Report

Date Received:
Project No.:
Project Name:

_ Client Sample ID

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

Component ID

W07043-429-F1-R1

W07043-429-F1-R2

WO07043-429-F1-R3

W07043-429-F2-R1

W07043-429-F2-R2

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 HALF)

Smpinvgnmm3 .rpt

——\
ALTA

Page 2 of 420
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Project 26831

Lab. Sample ID
006

007

008

Section I: Sample Inventory Report

Date Received: 10/24/2005
Project No.: 26831
Project Name: Simi Valley L.F.
. .., Client Sample ID_ Component ID
W07043-429-F2-R3 RINSE(PROBE)
XAD
W07043-429-FB FILTER
IMP CONTENT
IMP RINSE
RINSE(BACK HALF)
RINSE(PROBE)
XAD
W07043-429-SB ACETONE
: HEXANE
MeCL2
PAH SOLUTION

SmpinvgnmmsS.rpt

146
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y/N

AR
ALTA
Method Blank Modified EPA Method 1625
Matrix: QC Batch No.: 7379 Lab Sample: 0-MB001
Sample Size:  Sample Date Extracted: 3-Nov-05 Date Analyzed DB-5:  7-Nov-05
Analyte Conc. (ng/Sample) RL? Qualifiers Labeled Standard € %R LCL-UCL d Qualifiers
Hexachlorobenzene ND 0.256 IS  13C-Hexachlorobenzene 73.2 13-595
AS dl0-Anthracene 78.9 13-3595
a. Sample specific estimated detection limit.
b. Estimated maximum possible concentration.
c. Method detection limit.
d. Lower control limit - upper contro] limit.
Analyst: DMS Approved By: Martha M. Maier 12-Nov-2005 13:06
e
S
co
Project 26831 o . e s T o
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ALTA
LCS Results -
Matrix: MMS5 QC Batch No.: 7379 Lab Sample:  0-001LCS1/LCS2 Date Analyzed DB-5:7-Nov-05
Sample Size: Sample Date Extracted: 3-Nov-05
Analyte LCS1-%R LCS2-%R %-RPD IS Type Internal Standard LCS1-%R LCS2-%R
Hexachlorobenzene 102 103 0.976 IS 13C-Hexachlorobenzene 68.8 65.6
CRS d10-Anthracene 77.2 74.6
P )
SN i

Project 26844 mist: MAS

Approved By

Martha M. Maier

12-Nov-2005 13:06

Page 6 of 420
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ALTA
Sample ID: W07043-429-F1-R1 Modified EPA Method 1625
Client Data . ' Sample Data Laboratory Data
Name: Horizon Air Measurements Matrix: ‘MM5 Lab Sample: 26831-001 Date Received: 24-Oct-05
Project: Simi Valley L.F. .
Date Collected:  13-Oct-05 Sample Size:  Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 7-Nov-05
a

Analyte Conc. (ng/Sample) RL Qualifiers Labeled Standardc %R LCL-UCLd Qualifiers
Hexachlorobenzene 1.61 J IS  13C-Hexachlorobenzene 63.6 13 - 595

AS dl10-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.

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

Pt
'y

y
-t 1

-

Project 26831

e P JE— S, R R - — PAge 7 nﬁAQO



A

A
ALTA
Sample ID: W07043-429-F1-R2 Modified EPA Method 1625
Client Data _ ‘ Sample Data Laboratory Data »
Name: Horizon Air Measurements Matrixx -~ MMS Lab Sample: 26831-002 Date Received: 24-Oct-05
Project: Simi Valley L.F. , .
Date Collected:  14-Oct-05 Sample Size: ~ Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 7-Nov-05
a
Analyte Conc. (ng/Sample) RL Qualifiers Labeled Standard %R LCL-UCLd Qualifiers
Hexachlorobenzene 0.815 J IS  13C-Hexachlorobenzene 61.2 13-595
AS d10-Anthracene 86.5 13-595
a. Sample specific estimated detection limit.
b. Estimated maximum possible concentration.
c. Method detection limit.
d. Lower control limit - upper control limit.
Analyst: DMS Approved By: Martha M. Maier 12-Nov-2005 13:06
- 4
i) )
H
Project 26831
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S—
ALTA
Sample ID: W07043-429-F1-R3 Modified EPA Method 1625
Client Data _ ) Sample Data Laboratory Data
Narpe: H_on.zon Air Measurements Matrix: MM5 Lab Sample: 26831-003 Date Received: 24-Oct-05
Project: Simi Valley L.F. )
Date Collected:  17-Oct-05 Sample Size: ~ Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 7-Nov-05
a

Analyte Conc. (ng/Sample) RL Qualifiers Labeled Standard ¢ %R LCL-UCLd Qualifiers
Hexachlorobenzene 1.11 J IS  13C-Hexachlorobenzene 57.8 13 - 595

AS d10-Anthracene 822 13 -595

a. Sample specific estimated detection limit.

b. Estimated maximum possible concentration.

¢. Method detection limit,

d. Lower control limit - upper control limit.

Analyst: DMS Approved By: Martha M. Maier 12-Nov-2005 13:06
oo
it
o3 ‘
}
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ALTA
Sample ID: W07043-429-F2-R1 : Modified EPA Method 1625
Client Data e Sample Data Laboratory Data
Name: Horizon Air Measurements Matrix: MMS5 Lab Sample: 26831-004 Date Received: 24-Oct-05
Project: Simi Valley L.F. .
Date Collected:  19-Oct-05 Sample Size: ~ Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5. 7-Nov-05
a

Analyte Conc. (ng/Sample) RL Qualifiers Labeled Standard © %R LCL—UCLd Qualifiers
Hexachlorobenzene 0.450 i IS 13C-Hexachloraobenzene 68.9 13 - 595

AS di0-Anthracene 84.7 13- 595

a. Sample specific estimated detection limit.

b. Estimated maximum possible concentration.

¢. Method detection limit.

d. Lower control limit - upper control limit.

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

Project 26831 Page 10 of 420
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ALTA

Sample ID: W07043-429-F2-R2 Modified EPA Method 1625
Client Data ) _ Sample Data Laboratory Data
:'ra‘?e:t ?.""_’3" lf" I‘i";as“’emems Matrix: MMS Lab Sample: 26831005  Date Received: 24-Oct-05
0ject: m N 8
Datje Collected: 20_(1)0:056 y Sample Size:  Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 7-Nov-05
a

Analyte Conc. {(ng/Sample) RL Qualifiers Labeled Standard ¢ %R LCL-UCLd Qualifiers
Hexachlorobenzene 0462 J IS  13C-Hexachlorobenzene 78.9 13-595

AS d10-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.

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

ret
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ALTA
Sample ID: W07043-429-F2-R3 Modified EPA Method 1625
Client Data . ‘ Sample Data Laboratory Data
Name: Horizon Air Measurements Matrix: MMS5 Lab Sample: 26831-006 Date Received: 24-Oct-05
Project: Simi Valley L.F. . .
Date Collected:  21-Oct-05 Sample Size:  Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 7-Nov-05
a .
Analyte Conc. (ng/Sample) RL Qualifiers Labeled Standard ° %R LCL-UCLd Qualifiers
Hexachlorobenzene 1.54 J IS 13C-Hexachlorobenzene 58.6 13-595
AS d10-Anthracene 91.8 13 - 595
a. Sample specific estimated detection limit.
b. Estimated maximum possible concentration.
¢. Method detection limit.
d. Lower control limit - upper control limit.
Analyst: DMS Approved By: Martha M. Maier 12-Nov-2005 13:06
1
|
-
! |
o ,'
]
Project 26831
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Sample ID: W07043-429-FB Modified EPA Method 1625
Client Data . _ Sample Data Laboratory Data
T:a'_ﬂﬂt ‘S*Pf%z\‘;"l;*'f r;asmmems Matrix: MM;5 Lab Sample: 26831-007 Date Received: 24-Oct-05
roject: imi Valley L.F. . .
Date Collected:  13-Oct-05 Sample Size:  Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Ana]yzed DB-5: 9-Nov-05
a d .
Analyte Conc. (ng/Sample) RL Qualifiers Labeled Standard ¢ %R LCL-UCL" Qualifiers
Hexachlorobenzene 0.343 J IS  13C-Hexachlorobenzene 103 13-595
AS dl10-Anthracene 74.1 13 - 595
a. Sample specific estimated detection limit.
b. Estimated maximum possible concentration.
¢. Method detection limit.
d. Lower control limit - upper control limit.
Analyst: DMS Approved By: Martha M. Maier 12-Nov-2005 13:06
'r.,,.ab
ot
)
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ALTA
Method Blank CARB Method 429
Matrix: MMS5 QC Batch No.: 7379 Lab Sample: 0-MB001
Sample Size:  Sample Date Extracted: 3-Nov-05 Date Analyzed DB-5: 8-Nov-05
Analyte Conc. (ng/Sample) RL2 Qualifiers Labeled Standard © %R LcL-ucL4 Qualifiers
Naphthalene 719 50.0 IS  d8-Naphthalene 70.3 50 - 150
2-Methylnaphthalene 25.9 20.0 d8-Acenaphthylene 70.5 50-150
Acenaphthylene 0.588 20.0 d10-Acenaphthene 70.9 50 - 150
Acenaphthene 2.07 20.0 d10-Fluorene 75.1 50 - 150
Fluorene 5.55 200 d10-Phenanthrene 66.2 50-150
Phenanthrene 14.0 50.0 d10-Fluoranthene 79.9 50- 150
Anthracene 1.99 20.0 d12-Benz(a)anthracene 75.7 50 - 150
Fluoranthene 2.89 20.0 di2-Chrysene 81.5 50 - 150
Pyrene - 1.69 ‘ 200 d12-Benzo(b)fluoranthene  86.0 50-150
Benz(a)anthracene 0.456 20.0 d12-Benzo(k)fluoranthene 82.9 50-150
Chrysene 0.894 200 d12-Benzo(a)pyrene 759 50 - 150
Benzo(b)fluoranthene 1.09 20.0 d12-Indeno(1,2,3-c,d)pyrene 86.5 50 - 150
Benzo(k)fluoranthene  0.693 20.0 d14-Dibenz(a,h)anthracene 88.2 50 - 150
Benzo(e)pyrene 0.548 20.0 d12-Benzo(g,h,i)perylene  84.1 50-150
Benzo(a)pyrene 0.794 20.0 PS di4-Terphenyl 99.6 50-150
Perylene 0.654 20.0 d12-Benzo(e)pyrene 101 50-150
Indeno(1,2,3-c,d)pyrene 0.798 20.0 AS  dl10-Anthracene 67.4 50-150
Dibenz(a,h)anthracene 0.520 20.0
Benzo(g,h,i)perylene  0.649 20.0
a. Reporting limit.
b. Method detection limit.
c. IS; Intermal Standards
d. Lower contro} limit - upper control limit.
Analyst: DMS Approved By: Martha M. Maier 11-Nov-2005 15:21
ot
«} ;
LR
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Matrix: MMS5 QC Batch No.: 7379 Lab Sample:  0-001LCS1/LCS2 Date Analyzed DB-5:8-Nov-05
Sample Size: Sample Date Extracted: 3-Nov-05
Analyte LCS1-%R LCS2-%R %-RPD IS Type Internal Standard LCS1-%R LCS2-%R
Naphthalene 108 107 0.930 IS d8-Naphthalene 64.0 68.0
2-Methylnaphthalene 95.8 103 7.24 d8-Acenaphthylene 72.2 71.8
Acenaphthylene 97.5 104 6.45 d10-Acenaphthene 722 69.9
Acenaphthene 98.8 106 7.03 d10-Fluorene 75.6 77.0
Fluorene 98.5 95.5 3.09 d10-Phenanthrene 80.4 73.2
Phenanthrene 96.9 108 10.8 d10-Fluoranthene 80.1 84.7
Anthracene 89.0 97.8 9.42 d12-Benz(a)anthracene 85.1 842
Fluoranthene 96.5 96.8 0310 d12-Chrysene 825 83.5
Pyrene 96.5 96.5 0 d12-Benzo(b)flucranthene 89.7 90.5
Benz(a)anthracene 96.8 97.8 1.03 d12-Benzo(k)fluoranthene 88.7 954
Chrysene 99.8 102 2.18 d12-Benzo(a)pyrene 79.4 81.8
Benzo(b)fluoranthene 97.0 105 7.92 d12-Indeno(1,2,3-c,d)pyrene 92.2 96.3
Benzo(k)fluoranthene 97.2 94.0 3.35 d14-Dibenz(a,h)anthracene 94.6 96.6
Benzo(e)pyrene 93.5 91.2 2.49 d12-Benzo(g,h,i)perylene 89.1 925
Benzo(a)pyrene 106 106 0 PS d14-Terphenyl NA NA
Perylene 106 106 0 d12-Benzo(e)pyrene NA NA
Indeno(1,2,3-¢,d)pyrene 97.8 97.2 0.615 AS d10-Anthracene 72.5 754
Dibenz(a,h)anthracene 94.5 95.5 1.05
Benzo(g,h,i)perylene 99.5 99.0 0.504
i
_____ IR = prove™TT T ha T Taier . Noveo...15%. . E o Sof -
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Sample ID: W07043-429-F1-R1 CARB Method 429
Client Data Sample Data Laboratory Data
Name: Horizon Air Measurements Matrix: MMS5 Lab Sample: 26831-001 Date Received: 24-Oct-05
Project: Simi Valley L.F. . .
Date Collected: 13-Oct-05 Sample Size:  Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 8-Nov-05
Analyte Conc. (ng/Sample) RL 2 Qualifiers Labeled Standard © %R LCL-UCLd Qualifiers
Naphthalene 400 390 B IS  d8-Naphthalene 62.3 50 - 150
2-Methylnaphthalene 226 130 B d8-Acenaphthylene 75.9 50-150
Acenaphthylene ND 20.0 d10-Acenaphthene 71.2 50-150
Acenaphthene 34.6 20.0 d10-Fluorene 87.9 50-150
Fluorene 133 20.0 d10-Phenanthrene 102 50- 150
Phenanthrene 670 50.0 d10-Fluoranthene 85.5 50-150
Anthracene ND 20.0 d12-Benz(a)anthracene 739 50-150
Fluoranthene 104 20.0 d12-Chrysene 715 50- 150
Pyrene 69.3 20.0 d12-Benzo(b)fluoranthene  99.0 50-150
Benz(a)anthracene ND 20.0 d12-Benzo(k)fluoranthene 100 50-150
Chrysene 259 200 d12-Benzo(a)pyrene 823 50 -150
Benzo(b)fluoranthene 23.5 20.0 d12-Indeno(1,2,3-c,d)pyrene 91.4 50 -150
Benzo(k)fluoranthene ND 20.0 d14-Dibenz(a,h)anthracene 96.4 50 - 150
Benzo(e)pyrene ND 20.0 d12-Benzo(g,h,i)perylene 89.6 50 - 150
Benzo(a)pyrene ND 20.0 PS dl4-Terphenyl 96.6 50 - 150
Perylene ND 20.0 d12-Benzo(e)pyrene 92.8 50 - 150
Indeno(1,2,3-c,d)pyrene ND 200 AS dl10-Anthracene 839 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 Surrogates.

d. Lower control limit - upper contro! limit.

Z; Analyst: DMS i Approved By: Martha M. Maier 11-Nov-2005 15:21
w
Project 26831
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ALTA
Sample ID: W07043-429-F1-R2 CARB Method 429
Client Data Sample Data Laboratory Data
Naxpe: Hor%zon Air Measurements Matrix: MM35 Lab Sample: 26831-002 Date Received: 24-Oct-05
f)lg: cct:)“ected: ?I_n(,)(:?(l)?y LF. Sample Size:  Sample QC Baich No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 8-Nov-05
Analyte Conc. (ng/Sample) RL 2 Qualifiers Labeled Standzu'dc %R LCL—UCLd Qualifiers
Naphthalene 401 390 B IS  d8-Naphthalene 71.2 50 - 150
2-Methylnaphthalene 176 130 B d8-Acenaphthylene 69.0 50 - 150
Acenaphthylene ND 200 d10-Acenaphthene 65.7 50-150
Acenaphthene ND 20.0 d10-Fluorene 79.2 50 - 150
Fluorene 444 20.0 d10-Phenanthrene 81.0 50- 150
Phenanthrene 243 50.0 d10-Fluoranthene 84.1 50 - 150
Anthracene 343 20.0 d12-Benz(a)anthracene 80.1 50- 150
Fluoranthene 86.6 20.0 d12-Chrysene ~77.9 50 - 150
Pyrene 61.3 200 d12-Benzo(b)fluoranthene  93.4 50- 150
Benz(a)anthracene ND 20.0 d12-Benzo(k)fluoranthene  93.1 50 - 150
Chrysene 513 20.0 d12-Benzo(a)pyrene 82.1 50-150
Benzo(b)fluoranthene 29.8 20.0 di2-Indeno(1,2,3-c,d)pyrene 838.6 50 - 150
Benzo(k)fluoranthene ND 200 d14-Dibenz(a h)anthracene  90.1 50-150
Benzo(e)pyrene 25.8 20.0 d12-Benzo(g,h,i)perylene 85.0 50 - 150
Benzo(a)pyrene ND 20.0 PS dl4-Terphenyl 102 50 - 150
Perylene ND 20.0 d12-Benzo(e)pyrene 98.4 50 - 150
Indeno(1,2,3-c,d)pyrene ND 200 AS dl10-Anthracene 69.5 50 - 150
Dibenz(a,h)anthracene ND 20.0
Benzo(g,h,i)perylene ND 200
a. Reporting limit.
b. Method detection limit.
c. IS; Internal Standards, PS; Pre-Spike Surrogates.
d. Lower control limit - upper contro} limit.
S
; Analyst: DMS Approved By: Martha M. Maier 11-Nov-2005 15:21
&
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Sample ID: W07043-429-F1-R3 CARB Methed 429
Client Data Sample Data Laboratory Data
Name: Horizon Air Measurements Matrix: MMS Lab Sample: 26831-003 Date Received: 24-Oct-05
T ecteq: 1y Valey LF. Sample Size:  Sample | QC Batch No.: 7379 Date Extracted: ~ 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 8-Nov-05
Analyte Conc. (ng/Sample) RL : Qualifiers Labeled Standard © %R LCL-UCLd Qualifiers
Naphthalene 207 390 B IS  d8-Naphthalene 69.1 50-150
2-Methylnaphthalene 72.7 130 B d8-Acenaphthylene 70.5 50-150
Acenaphthylene ND 200 d10-Acenaphthene 73.7 50-150
Acenaphthene ND 20.0 d10-Fluorene 76.5 50-150
Fluorene 21.6 20.0 d10-Phenanthrene 76.0 50-150
Phenanthrene 96.6 50.0 d10-Fluoranthene 83.9 50-150
Anthracene ND 20.0 d12-Benz(a)anthracene 78.5 50-150
Fluoranthene 250 20.0 d12-Chrysene 82.1 50- 150
Pyrene ND 200 d12-Benzo(b)fluoranthene  91.7 50-150
Benz(a)anthracene ND 200 d12-Benzo(k)fluoranthene  93.6 50-150
Chrysene ND 20.0 d12-Benzo(a)pyrene 82.3 50-150
Benzo(b)fluoranthene ND 20.0 d12-Indeno(1,2,3-c,d)pyrene 92.7 50-150
Benzo(k)fluoranthene ND 20.0 d14-Dibenz(a,h)anthracene 96.1 50 - 150
Benzo(e)pyrene ND 20.0 d12-Benzo(g,h,i)perylene  89.7 50- 150
Benzo(a)pyrene ND 20.0 PS dl4-Terphenyl 104 50-150
Perylene ND 200 d12-Benzo(e)pyrene 97.5 50-150
Indeno(1,2,3-¢,d)pyrene ND 200 AS dl0-Anthracene 70.5 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 Surrogates.

ot d. Lower control limit - upper contro} limit.

<

. Analyst: DMS ; Approved By: Martha M. Maier 11-Nov-2005 15:21
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ALTA
Sample ID: W07043-429-F2-R1 CARB Method 429
Client Data _ ) Sample Data Laboratory Data
:’ame: 20"20" l‘l‘\" Measurements Matrix: MM5 Lab Sample: 26831-004 Date Received: 24-Oct-05
roject: imi Valley L.F.
Datje Collected:  19-0 c:OS 4 Sample Size:  Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 8-Nov-05
d .

Analyte Conc. (ng/Sample) RL : Qualifiers Labeled Standard %R LCL-UCL" Qualifiers
Naphthalene 372 390 B IS  d8-Naphthalene 69.7 50-150
2-Methylnaphthalene 943 130 B d8-Acenaphthylene 76.4 50 - 150
Acenaphthylene ND 20.0 d10-Acenaphthene 68.5 50-150
Acenaphthene ND 200 d10-Fluorene 75.1 50-150
Fluorene 253 20.0 d10-Phenanthrene 81.2 50-150
Phenanthrene 120 50.0 d10-Fluoranthene 84.7 50-150
Anthracene ND 20.0 d12-Benz(a)anthracene 82.8 50-150
Fluoranthene 61.0 20.0 d12-Chrysene 82.7 50 - 150
Pyrene §5.2 200 d12-Benzo(b)fluoranthene  94.8 50 - 150
Benz(a)anthracene ND 20.0 d12-Benzo(k)fluoranthene  96.0 50-150
Chrysene 233 200 ‘ d12-Benzo(a)pyrene 83.2 50-150
Benzo(b)fluoranthene ND 20.0 d12-Indeno(1,2,3-c,d)pyrene 90.9 50-150
Benzo(k)fluoranthene ND 20.0 d14-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 dl4-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 dl0-Anthracene 75.7 50 - 150
Dibenz(a,h)anthracene ND 20.0
Benzo(g,h,i)perylene ND 200

a. Reporting limit.

b. Method detection limit.

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

fomt d. Lower control limit - upper control limit.
; 5 Analyst: DMS ; Approved By: Martha M. Maier 11-Nov-2005 15:21
i
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ALTA
Sample 1D: W07043-429-F2-R2 CARB Method 429
Client Data Sample Data Laboratory Data
Name: Horizon Air Measurements Matrix: MMS5 Lab Sample: 26831-005 Date Received: 24-Oct-05
Project: Simi Valley L.F. . . . Nov-
Date Collected:  20-Oct-05 Sample Size: ~ Sample QC Batch No.: 7379 Date Extracted: 3-Nov-05
Time Collected: NA Date Analyzed DB-5: 8-Nov-05
d .
Analyte Conc. (ng/Sample) RL 2 Qualifiers Labeled Standau'dc %R LCL-UCL ™ Qualifiers
Naphthalene 291 390 B IS  d8-Naphthalene 652 50 - 150
2-Methylnaphthalene 98.0 130 B d8-Acenaphthylene 75.4 50 - 150
Acenaphthylene ND 20.0 d10-Acenaphthene 814 50-150
Acenaphthene ND 20.0 d10-Fluorene 98.9 50 - 150
Fluorene 26.2 20.0 d10-Phenanthrene 104 50-150
Phenanthrene 101 50.0 d10-Fluoranthene 96.3 50 - 150
Anthracene ND 200 d12-Benz(a)anthracene 80.7 50-150
Fluoranthene 26.5 20.0 d12-Chrysene 87.5 50 - 150
Pyrene 240 20.0 d12-Benzo(b)fluoranthene  99.3 50 - 150
Benz(a)anthracene ND 20.0 d12-Benzo(k)fluoranthene 100 50 - 150
Chrysene ND 20.0 d12-Benzo(a)pyrene 81.1 50-150
Benzo(b)fluoranthene ND 20.0 d12-Indeno(1,2,3-c,d)pyrene 95.8 50 - 150
Benzo(k)fluoranthene ND 200 d14-Dibenz(a,h)anthracene  99.0 50 - 150
Benzo(e)pyrene ND 20.0 d12-Benzo(g,h,i)perylene 929 50-150
Benzo(a)pyrene ND 200 PS dl4-Terphenyl 96.6 50 - 150
Perylen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>